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SOUZA, Bianca Carla Azevedo. Andlise de lesdes falso-positivas PI-RADS4 — experiéncia
de um Unico centro ndo académico usando fusdo cognitiva. 2023. 31 f. Dissertacdo
(Mestrado em Patologia Humana) - Universidade Federal da Bahia, Faculdade de Medicina,
Fundacao Oswaldo Cruz, Instituto Gongalo Moniz, Salvador, 2023.

RESUMO

INTRODUCAO: Avaliamos achados patolégicos em bidpsias direcionadas de lesdes PlI-
RADS4 e PIRADSS, e dados clinicos que poderiam predizer aqueles pacientes com achados
benignos. OBJETIVO: O objetivo deste estudo foi analisar a frequéncia e fatores
relacionados a falso-positivos em lesdes PI-RADS4 e 5 da prostata, avaliados por ressonancia
magnética. MATERIAL E METODOS: Um estudo retrospectivo foi realizado para resumir
a experiéncia de um Unico centro ndo académico usando fusdo cognitiva e um scanner de 1,5
ou 3,0 Teslas. RESULTADOS: Encontramos uma taxa de falsos positivos de 29% e 3,7%
com lesdes PI-RADS4 e 5, respectivamente. Diversos padroes histologicos foram observados
entre as bidpsias alvo. Na analise multivariada, tamanho < 6 mm ¢ bidpsia negativa prévia
foram preditores independentes de lesdes falso-positivas de PI-RADS4. O pequeno nimero de
lesdes falso positivas PI-RADS5, impediu anélises adicionais. CONCLUSAO: Achados
benignos sdo comuns em lesdes PI-RADS4 e a maioria delas ndo mostram hipercelularidade
glandular ou estromal 6bvia como esperado em pacientes nodulos hiperplasicos. Tamanho < 6
mm e bidpsia negativa prévia predizem maior probabilidade de falso positivo resultados em
pacientes com lesfes PI-RADS4.

Palavras-chave: Ressondncia magnética. Neoplasias prostaticas. Biopsia. Agulha.
Diagnostico.



SOUZA, Bianca Carla Azevedo de. Analysis of false positive PI-RADS4 lesions —
experience from a single nonacademic center using cognitive fusion. 2023. 31 f.
Dissertacdo (Mestrado em Patologia Humana) - Universidade Federal da Bahia, Faculdade de
Medicina, Fundacdo Oswaldo Cruz, Instituto Gongalo Moniz, Salvador, 2023.

ABSTRACT

INTRODUCTION: We evaluated pathological findings in targeted biopsies of PI-RADS4
and PIRADSS lesions, and clinical data that could predict those patients with benign findings.
OBJECTIVE: The aim of this study was to analyze the frequency and factors related to false
positives in PI-RADS4 and 5 lesions of the prostate, evaluated by magnetic resonance
imaging MATERIAL AND METHODS: A retrospective study was conducted to summarize
the experience from a single nonacademic center using cognitive fusion and a 1.5 or 3.0 Tesla
scanner. RESULTS: We found a false positive rate of 29% and 3.7% for any cancer in PI-
RADS4 and 5 lesions, respectively. Diverse histologic patterns were observed among target
biopsies. At multivariate analysis, size < 6 mm and previous negative biopsy were
independent predictors of false positive PI-RADS4 lesions. The small number of false PI-
RADSS lesions precluded further analyses. CONCLUSION: Benign findings are common in
PI-RADS4 lesions and most of them do not show obvious glandular or stromal
hypercellularity as expected in hyperplastic nodules. Size < 6 mm and previous negative
biopsy predict higher probability of false positive results in patients with PI-RADS4 lesions.

Keywords: Magnetic resonance imaging. Prostatic neoplasms. Biopsy. Needle. Diagnos.
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1 INTRODUCAO

Homens com niveis séricos elevados de antigeno prostatico especifico (PSA) ou
alteracdes ao toque retal representam uma situacdo comum na préatica urologica atual. No
cenario pratico mais comum, estes homens serdo encaminhados para biopsia de prostata por
agulha guiada por ultrassonografia. Esta abordagem leva a altas taxas de deteccdo de
adenocarcinoma acinar clinicamente insignificante e frequente subdiagnostico de
adenocarcinomas clinicamente significantes - escore de Gleason 7 (3+4). A despeito dos
protocolos atuais que favorecem a opg¢éo de vigilancia ativa para adenocarcinomas acinares de
baixo grau, muitos pacientes sdao submetidos a prostatectomia radical com seus reconhecidos
efeitos adversos. Mesmo 0s pacientes que optam por vigilancia ativa sdo submetidos a
repetidas biopsias ao longo do tempo, com efeitos importantes em custos e estresse (1,2).

A ressonancia magnética multiparamétrica (RM-MP) é cada vez mais reconhecida
como um valioso teste de triagem para pacientes com suspeita clinica de cancer de prostata,
pois melhora a identificacdo de pacientes com achados de imagem anormais que requerem
biopsias de prostata por agulha. Bidpsias direcionadas aumentam a deteccdo de cancer de
préstata clinicamente significativo. RM-MP pré-bidpsia pode evitar a bidpsia em pacientes
sem achados de imagem suspeitos, reduzindo o sobrediagndstico de adenocarcinoma de
préstata clinicamente insignificante (grau de Gleason 3+3, ou Grupo de Grau 1) (1-3). Taxas
de falsos positivos em achados suspeitos de ressonancia magnética (lesbes PI-RADS4 e 5)
avaliadas por radiologistas experientes variam de 11-27% em lesdes PI-RADS4 a 3-10% em
lesbes PI-RADS 5 (1,4). Em nossa prética, 0s pacientes com anormalidades na RM-MP (PI-
RADS 3 ou superior) geralmente recebem biopsias alvo em conjunto com 12 bidpsias
sistematicas padrdo. O presente estudo relata a experiéncia de um Gnico centro ndo académico
usando bidpsia de fusdo cognitiva baseada em achados de RM-MP em aparelhos de

ressonancia de 1,5 ou 3,0 Tesla.
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2 OBJETIVOS

2.1 OBJETIVO GERAL

O objetivo deste estudo foi analisar a frequéncia e fatores relacionados a falso-positivos em
lesbes PI-RADS4 e 5 da prostata, avaliados por ressonancia magnética.

2.2 OBJETIVOS ESPECIFICOS

e Analisar a frequéncia de lesdes falso-positivas em PI-RADS4 na prostata avaliadas por
ressonancia multiparamétrica;

e Analisar a frequéncia de lesdes falso-positivas em PI-RADS 5 na préstata avaliadas
por resson&ncia multiparamétrica;

e Auvaliar os fatores clinicos que poderiam prever lesdes falso-positivas PI-RADS4;

e Auvaliar os fatores clinicos que poderiam prever lesdes falso-positivas PI-RADS 5;

e Avaliar os achados histoldgicos em lesdes falso-positivas PI-RADS4;

e Avaliar os achados histologicos em lesGes falso-positivas PI-RADS 5.
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3 RESULTADOS

Duzentos e cinquenta e nove pacientes tiveram lesdes PI-RADS4 (sem lesdes Pl-
RADS 5 concomitantes) e 76 ndo mostraram adenocarcinoma invasivo em bidpsias
sistematicas, nem em biopsias guiadas. Um caso foi excluido da andlise posterior por
apresentar carcinoma intraductal. A taxa de falsos-positivos foi de 29%. Os achados nas 76
amostras sem adenocarcinoma foram de histologia normal (n = 22), uma combinacdo de
inflamacdo crénica, epitélio reativo e atrofia glandular (n = 18), atrofia glandular (n = 9),
proliferacdo estromal consistente com hiperplasia nodular (n = 7), uma combinacdo de
inflamacdo crénica, epitélio reativo e atrofia glandular (n = 6), inflamag&o cronica (n = 4) e
HGPIN (n = 10).

Pacientes com lesdes PI-RADS4 com bidpsias positivas e negativas nao diferiram em
funcdo da idade, niveis séricos de PSA, densidade de PSA, histdria familiar positiva para
cancer de prostata e local da bidpsia. Pacientes com resultados falso-positivos nas lesdes Pl-
RADS4 apresentaram menor densidade de PSA, com PSA densidade < 0,10 ng/ml/cc. Entre
os pacientes com les6es PI-RADS4, bidpsias positivas foram observadas em 65% daqueles
com densidade de PSA < 0,10 ng/ml/cc e 78% daqueles com densidade de PSA > 0,10
ng/ml/cc. Lesdes PI-RADS4 < 6 mm tiveram maior taxa de falsos positivos (38% vs 19%, p =
0,003) em relacéo aos pacientes com lesdes de 6 mm. Entre aqueles pacientes com PI-RADS4
> e bidpsia prévia, o adenocarcinoma foi detectado em 88% dos pacientes com bidpsia
positiva prévia e 56% daqgueles com bidpsia negativa prévia.

Na analise multivariada, o tamanho < 6 mm e bidpsia negativa prévia foram preditores
independentes de resultados falsos positivos em pacientes com lesdes PI-RADS4 (Tabela 2).
O modelo também incluiu outras variaveis como idade, dias entre RM-MP e bidpsia
cognitiva, niveis totais de PSA e numero total de amostras de bidpsia. Nenhuma delas se
mostrou significativa. Oitenta e trés pacientes apresentavam lesdes PI-RADS5 e apenas em
trés ndo observamos malignidade nas amostras de analises. Dois casos foram excluidos do
calculo de falso positivo: um com prostatite granulomatosa em bidpsia alvo e adenocarcinoma
GG1 em amostras sistematicas, € 0 outro com carcinoma intraductal na bidpsia alvo e
adenocarcinoma GG4 nas amostras sistematicas. Entre os 81 pacientes restantes com lesdes
PI-RADSS, apenas trés ndo apresentaram adenocarcinoma invasivo nas amostras analisadas,
resultando em uma taxa de falsos positivos de 3,7%.

Os achados nesses trés casos foram de proliferacdo branda de células fusiformes

consistentes com hiperplasia nodular; uma combinacdo de inflamagdo cronica e atrofia
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glandular; e neoplasia intraepitelial prostatica de alto grau (HGPIN) com pequena proliferagdo
acinar atipica adjacente. Neste ultimo, foi realizada imuno-histoquimica e ndo conseguiu
resolver o diagnostico diferencial entre adenocarcinoma acinar e HGPIN puro. O pequeno
nimero de lesdes falso-positivas de PI-RADS 5 impossibilitaram uma analise mais

aprofundada dos fatores associados a este evento.
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4 MANUSCRITO ENVIADO

O trabalho referenciado acima, publicado em International Urology and Nephrology,
compde o Apéndice A desta dissertacdo e apresenta a metodologia e os resultados referentes
ao projeto de pesquisa aqui exposto. O objetivo principal deste estudo foi avaliar se existem
preditores clinicos de lesdes PI-RADS4 e 5 falso-positivos, e quais os achados estdo

relacionados a essas lesdes falso-positivas.
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5 DISCUSSAO

Em nossa experiéncia em um dnico centro nao académico usando bidpsias de fusdo
cognitiva e aparelhos de ressonancia de 1,5 Tesla encontramos uma taxa de 29% e 3,7% de
falsos positivos para qualquer tipo de cancer em lesbes PI-RADS4 e 5, respectivamente.
Poucos estudos focaram em achados histopatologicos em lesdes falso-positivas PI-RADS4 e 5
(8-10). Gordetsky e colegas identificaram 62 casos de lesdes alvo com resultados negativos —
apenas 17 deles eram PI-RADS4 ou 5. Eles descobriram que inflamagdo crénica extensa,
inflamacédo aguda, alta celularidade estromal e hiperplasia basocelular foram mais comuns em
bidpsias guiadas do que em amostras sisteméticas. De importancia, tanto a alta celularidade
do estroma quanto a hiperplasia de células basais sdo caracteristicas microscopicas de nédulos
hiperplasicos. Hupe e colegas avaliaram 57 lesbes falso-positivas PI-RADS4 ou 5 e
descreveram uma ampla gama de alteracdes estromais e glandulares hipercelulares e achados
inflamatorios. Nenhum deles diferiu na frequéncia entre bidpsias sistematicas e guiadas.

O Unico achado associado a biopsia guiada foi hipercelularidade estromal associada a
NUMErosos pequenos vasos com paredes espessadas - novamente, uma caracteristica tipica de
nédulos hiperplésicos predominantes no estroma (9). Yamanka e colegas descreveram
hiperplasia e infiltragdo linfocitica como achados comuns em 47 lesGes PI-RADS4 e 5 falso-
positivas (11). Sheridan e colegas ndo compararam e bidpsias direcionadas, mas descreveram
seus achados em 98 lesdes PI-RADS 5: 18 (18%) tinham achados benignos incluindo nédulos
hiperplasicos (39%), inflamacdo (28%) e achados normais (5%). N&o encontramos uma alta
taxa de achados histoldgicos sugestivos de hiperplasia nodular. Em nossa série, esses achados
foram observados em 10% de todas as biopsias alvo benignas. Vinte e duas lesdes PI-RADS4
falso-positivas mostraram histologia normal.

Este achado ndo poderia descartar completamente a hiperplasia nodular, uma vez que
uma combinacdo de estroma de aparéncia branda e epitelial glandular € um achado comum
em nodulos hiperplasicos. As amostras de biopsia por agulha ndo sdo adequadas para o
diagnostico de nodulo hiperplasico porque a nodularidade ndo é avalidvel. Este diagndstico
pode ser sugerido em bidpsias por agulha apenas na presenca de hipercelularidade estromal.
Sheridan e colegas relataram que a baixa densidade sérica de PSA e localizacdo basal ou
apical foram fatores preditivos independentes para achados benignos em lesdes PI-RADS 5.
Tivemos apenas trés casos de lesdes falso-positivas de PI-RADS 5, impossibilitando a
comparacao dos resultados. Em nosso estudo, a biopsia local ndo foi um preditor de resultado

entre pacientes com lesfes PI-RADS4. Nosso modelo foi fortalecido pela inclusdo de
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historico de bidpsia prévia. Em um modelo de incorporacao de diferentes pardmetros clinicos
¢ laboratoriais comumente usados, tamanho < 6 mm e bidpsia negativa prévia predizem maior

probabilidade de resultados falso-positivos em pacientes com lesdes PI-RADS 4.



19

6 CONCLUSAO

Achados benignos sdo comuns em les6es PI-RADS4 e a maioria deles ndo mostra
hipercelularidade glandular ou estromal como esperado em nddulos hiperplasicos. Tamanho <
6 mm e bidpsia negativa prévia prediz maior probabilidade de resultados falso-positivos em
pacientes com lesfes PI-RADS 4.
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Anexo A —Tabela 1

Tabela 1 - Dados clinicos, laboratoriais e radioldgicos de pacientes estratificados pela classificagdo PI-RADS

de lesdes e resultados de bidpsia.

22

PI-RADS4 PI-RADS4 PI-RADS5 PI-RADS5
Falso-positivas | Verdadeiras Falso-positivas | Verdadeiras
n= ositivas n= ositivas
(n=76) Positi (n=3) Positi
(n=183) (n=78)
Idade (anos) 65.1 (8.2) 66.0 (8.4) 64.6 (4.7) 68.5 (8.6)
PSA sérico (ng/dl) | 5.98 (8.15) 5.92 (4.15) 5.68 (1.99) 15.99 (39.84)
Densidade do PSA
(ng/ml/cc) 0.14 (0.29) 0.15 (0.13) 0.09 (0.04) 0.31 (0.48)
Tamanho (mm) 7.4 (3.4) 0.81 (0.29) 23 (6.0) 23(9.2)
Dias entre RM-MP
¢ a bi6psia 48.8 (30.9) 39.9 (28.1) 32.3(12.2) 38.1(31.5)
Biopsia prévia 31/76 (40.7%) | 45/183 (24.5%) | 0/3 01/78
positiva
Raz&o de PSA
livre ftotal 19.86 (10.61) 15.86 (7.98) 19.79 (6.26) 15.65 (7.38)
NUmero de 30(2a7) 3.1(2a8) 3.66 (3a4) 5.28 (2 a 18)

fragmentos (alvo)
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Tabela 2 - Analise multivariada predizendo achados benignos (falso PI-RADS4) entre pacientes com leses PI-

RADS4

Intervalo de confianca de

Odds ratio p 95%%

Idade (anos) 1.00 0.84 0.96 -1.04
PSA densidade (0.10 2,01 0.07 0.94—4.32
ng/ml/cc)

Tamanho (> 6 mm) 2.89 0.003 1.44-5.79
Dias entre Mp-MRI e bidpsia 1.00 0.85 0.99 - 1.01
1,00

Bidpsia prévia negativa 2.38 0.02 1.17 - 4.63
Nivel sérico de PSA total 1.03 0.12 0.99 -1.08
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Abstract

Background We evaluated pathological findings in targeted biopsies of PI-RADS4 and PI-RADSS5 lesions, and clinical data
that could predict those patients with benign findings.

Materials and Methods A retrospective study was conducted to summarize the experience from a single nonacademic center
using cognitive fusion and a 1.5 or 3.0 Tesla scanner.

Results We found a false positive rate of 29 and 3.7% for any cancer in PI-RADS 4 and 5 lesions, respectively. Diverse
histologic patterns were observed among target biopsies. At multivariate analysis, size <6 mm and previous negative biopsy
were independent predictors of false positive PI-RADS4 lesions. The small number of false PI-RADSS5 lesions precluded
further analyses.

Conclusion Benign findings are common in PI-RADS4 lesions and most of them do not show obvious glandular or stromal
hypercellularity as expected in hyperplastic nodules. Size <6 mm and previous negative biopsy predict a higher probability
of false positive results in patients with PI-RADS 4 lesions.

Keywords Magnetic resonance imaging - Prostatic neoplasms - Biopsy - Needle - Diagnosis
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Introduction

Multiparametric magnetic resonance imaging (Mp-MRI) is
increasingly recognized as a valuable triage test for patients
with clinical suspicion of prostate cancer, since it improves
the identification of patients with abnormal imaging find-
ings who requires prostate needle biopsies. Targeted biopsies
increase the detection of clinically significant prostate can-
cer. Inaddition, pre-biopsy Mp-MRI may avoid the biopsy in
patients without suspicious imaging findings, thus reducing
overdiagnosis of clinically insignificant prostate adenocarci-
noma (Gleason grade 3+ 3, or Grade group 1) [1-3].

False positive rates in suspected MRI findings (PI-RADS
4 and 5) lesions evaluated by experienced radiologists range
from 11 to 31% in PI-RADS 4 to 3-10% in PI-RADS 5
lesions [1, 2, 4-6].

In our practice, patients with Mp-MRI abnormalities (PI-
RADS 3 or higher) are typically offered target biopsies in
conjunction with 12 standard systematic biopsies. The pre-
sent study reports the experience from a single nonacademic
center using cognitive fusion biopsy based on findings of
Mp-MRIin 1.5 or 3.0 Tesla scanners. The aim of this study
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was to evaluate if there are clinical predictors of false posi-
tive PI-RADS 4 and 5 lesions, and which microscopic find-
ings are related to those false positive lesions.

Patients and methods
Case selection

We report the experience of a single imaging institution.
From December 2015 to April 2022, 547 patients were
referred for Mp-MRI due to clinical suspicion of prostate
cancer due to elevated serum PSA or abnormal digital rec-
tal examination. All patients underwent patients underwent
Mp-MRI followed by a combination of transrectal targeted
biopsy (using cognitive fusion of MRI and transcretal ultra-
sound images) and systematic transrectal guided biopsies.
The inclusion criteria were:

e All patients underwent Mp-MRI followed by targeted and
systematic biopsies in the same institution.

e The time interval between Mp-MRI and biopsy was
shorter than 180 days.

e The same radiologist (with 11 years of experience in
prostate Mp-MRI and 25 years of experience in prostate
biopsy) read all Mp-MRIs and performed all the prostate
biopsies.

Magnetic resonance imaging

The Mp-MRI of the Prostate were performed in a 1.5 or
3.0 Tesla scanner (MagnetomEspree [8 channel], Magnetom
Aera [24 channel or Magnetom Spectra (3 T) [24 channel]
Siemens Healthineers®, Erlangen, Germany, without a endo-
rectal coil, with the recommended protocol of the European
Society of Urogenital Radiology (ESUR) and PI-RADS
version 2 and version 2.1 from 2019 [7, 8]. The following
parameters were used:

e 3 mm thickness T2 weighted images in the sagittal, axial,
and coronal planes.

e 3 mm thickness Diffusion Weighted Images (DWI) in the
axial plane with B values of 50, 1000, and 1500, calcu-

lating the B value of 1500 in the equipment that allowed
such action (MagnetomAera and Magnetom Spectra).

e TI weighted axial 3 mm thickness images after the injec-
tion of 0.1 mmol/kg of the Gadolinium-based contrast
agent (Dotarem; Guerbet®), using an injection pump,
with an injection rate of 3 mL/s. The total acquisition
time of the sequence was at least 5 min.

In all instance, small field-of-view high-resolution tech-
nique was utilized. The protocol is detailed in Table 1.

Prostate biopsies

All patients underwent targeted (cognitive MRI and transrec-
tal ultrasound images fusion) biopsies obtaining 1-4 frag-
ments of the lesions classified as PI-RADS 4 or 5 and then
systematic transrectal sampling of the gland obtaining frag-
ments of 12 to 14 regions, comprising base, mid-gland, and
apex of the prostate. Fragments of the transition zones were
also obtained when the prostate volume was greater than 50
cm3 or in those patients who had undergone previous biopsy
of the prostate. All the biopsy samples were analyzed by at
least two pathologists, one of them a senior urologic patholo-
gist with more than10 years of experience in the field.

Cognitive fusion biopsy was based on reviewing the
lesion on Mp-MRI and anatomical knowledge to target the
biopsy needle at the suspected area.

All the biopsy samples were analyzed by at least two
pathologists, one of them a senior urologic pathologist with
12 years of experience in the field. Benign findings were
reviewed by a senior pathologist and a Pathology resident.
Each case was signed by the senior uropathologist and a
junior uropathologist. Both junior uropathologists involved
in the study have 4 years in training after the conclusion of
Pathology Residency.

Clinical data

Age, recent serum PSA level, previous prostate biopsy data,
race, prostate cancer family history and prostate volume
were obtained from each patient. The PSA density was cal-
culated by dividing the total PSA by the prostate volume
obtained in the Mp-MRI. Biopsy sites were grouped into

Table,1 Magnetic resonance T2 Diffusion-weighted imag- ~ Dynamic contrast
imaging protocol ing enhanced
L5ST 30T 15T 30T 15T 30T
Slice thickness (mm) 3 3 3 3 3 3
Field-of-view (cm) 16 15 19 20 22 19

In plane resolution (mm) 0.7 x0.5

05x0.5 148x148 1.67x1.67 1.43x1.15 1.06x0.74
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apex, mid-gland, base, right transition zone and left transi-
tion zone accordingly.

Ethics

This study was approved by the Institutional Ethics Commit-
tee of the Faculty of Medicine, Federal University of Bahia
(Number: 3.709.229).

Results

Clinical, laboratory and radiologic data of patients strati-
fied by PI-RADS 4 and 5 classification and biopsy results
are summarized in Table 2.

Two hundred fifty-nine patients had PI-RADS4 lesions
(with no concomitant PI-RADSS5 lesions), and 76 did not
show invasive adenocarcinoma at either target or system-
atic biopsies. One case was excluded from further analysis,
because it showed intraductal carcinoma—a finding strongly
associated with unsampled invasive high-grade adenocar-
cinoma [9]. The false positive rate was 29%. The findings
on the 75 samples with no adenocarcinoma were normal
histology (n = 22), a combination of chronic inflammation
and glandular atrophy (n = 18), glandular atrophy (n = 9),
stromal proliferation consistent with nodular hyperplasia (n
= 7), a combination of chronic inflammation, reactive epi-
thelium and glandular atrophy (n = 6), chronic inflammation
(n =4)and HGPIN (n = 9).

The rate of false positive PI-RADS 4 lesions was not influ-
enced by age, serum PSA levels, PSA density, positive family
history for prostate cancer or biopsy site. Data on biopsy site
are detailed in Table 3. Patients with false positive results
in PI-RADS4 lesions had lower PSA density, with PSA
density <0.10 ng/mL/mL. Among patients with PI-RADS
4 lesions, positive biopsies were observed in 65% of those
with PSA density <0.10 ng/mL/mL and 78% of those with
PSA density >0.10 ng/mL/mL. PI-RADS4 lesions < 6 mm

Table 3 Biopsy site stratified by biopsy results among patients PI-
RADS4 lesions

PI-RADS 4 PI-RADS 4
False positives True positives
/N (%) /N (%)
Base 18/72 (25) 54/72 (75)
Midgland 26/100 (26) 74/100 (75)
Apex 38/117 (32) 79117 (68)
Transition zone 4/18 (22) 14/18 (78)

Table 4 Multivariate analysis predicting benign findings (false PI-
RADS4) among patients with PI-RADS 4 lesions

Odds ratio  p value 95%

confidence

interval
Age (years) 1.00 0.84 0.96-1.04
PSA density (0.10 ng/mL/mL) 2.01 0.07 0.94-4.32
Size (€6 mm) 2.89 0.003 1.44-5.79
Days between Mp-MRI and 1.00 0.85 0.99-1.01

biopsy

Negative previous biopsy 238 0.02 1.17-4.63
Total PSA serum level 1.03 0.12 0.99-1.08

had a higher rate of false positives (38% vs. 19%, p=0.003)
compared to patients with lesions > 6 mm. Among those
patients with PI-RADS4 and previous biopsy, adenocarci-
noma was detected in 88% of patients with previous posi-
tive biopsy and 56% of those with previous negative biopsy.
At multivariate analysis, size <6 mm and previous negative
biopsy were independent predictors of false positive results
in patients with PI-RADS 4 lesions (Table 4). The model also
included other variables such as age, days between Mp-MRI
and cognitive biopsy, total PSA levels, and the total number
of biopsy samples. None of these proved to be significant.
Eighty-three patients had PI-RADSS lesions, and only
3 did we observe no malignancy in the analyzed samples.

Table 2 Clinical, laboratory,

W 4 PI-RADS 4 PI-RADS 4 PI-RADS § PI-RADS 5
and B adiologic data of paticnts False positives ~ True positives  False positives  True positives
Stmt'ﬁf)d t.)y PI"RAI_)S (n=176) (n=183) (n=3) (n=178)
classification of lesions and
biopsy results Age (Years) 65.1 (8.2) 66.0 (8.4) 64.6 (4.7) 68.5 (8.6)

Serum PSA (ng/mL) 5.98 (8.15) 5.92(4.15) 5.68 (1.99) 15.99 (39.84)
PSA density (ng/mL/mL) 0.14 (0.29) 0.15 (0.13) 0.09 (0.04) 0.31 (0.48)
Size (mm) 7.4(34) 8.1(29) 23 (6.0) 239.2)
Days between Mp-MRI and biopsy ~ 48.8 (30.9) 39.9 (28.1) 323(12.2) 38.1(31.5)
Previous biopsy 31/76 (40.7%)  45/183 (24.5%) 0/3 01/78
Free/total PSA ration 19.86 (10.61) 15.86 (7.98) 19.79 (6.26) 15.65 (7.38)
Number of fragments (target) 3.02t07) 3.1 (2to8) 3.66(3t0o4) 528 (2to 18)

In the previous biopsy row, the results are expressed in the ratio between previous biopsy and all cases with
percentage in parentheses. For all other rows, results are expressed as the average and standard deviation in

parentheses
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Two cases were excluded from false positive calculation:
one with granulomatous prostatitis in target biopsy and GG1
adenocarcinoma in systematic samples, and the other with
intraductal carcinoma in the target biopsy and GG4 adeno-
carcinoma in systematic samples. Among the remaining
81 patients with PI-RADSS lesions, only 3 had no invasive
adenocarcinoma in the analyzes’ samples, resulting in a
false positive rate of 3.7%. The findings in these three cases
were that of bland spindle cell proliferation consistent with
nodular hyperplasia; a combination of chronic inflammation
and glandular atrophy; and high-grade prostatic intraepi-
thelial neoplasia (HGPIN) with adjacent atypical small
acinar proliferation. In the latter, immunohistochemistry
was performed and could not solve the differential diagno-
sis between acinar adenocarcinoma and pure HGPIN. The
small number of false positive PI-RADSS lesions precluded
further analysis of factors associated with this event.

Discussion

In our experience in a single nonacademic center using
cognitive fusion biopsies and 1.5 or 3.0 Tesla scanners, we
found a rate of 29 and 3.7% of false positives for any cancer
in PI-RADS 4 and 5 lesions, respectively.

Few studies focused on histopathological findings in
false positive PI-RADS 4 and 5 lesions [10-13]. Gordet-
sky and colleagues identified 62 cases of targeted lesions
with negative results—only 17 of them were PI-RADS 4 or
5. They found that extensive chronic inflammation, acute
inflammation, high stromal cellularity, and basal cell
hyperplasia were more common in targeted biopsies than
in systematic samples. Of importance, both high stromal
cellularity and basal cell hyperplasia are microscopic fea-
tures of hyperplastic nodules [10]. Hupe and colleagues
evaluated 57 false positive PI-RADS 4 or 5 lesions and
described a wide range of hypercellular stromal and glan-
dular changes and inflammatory findings. None of them
differed in frequency between systematic and targeted
biopsies. The only finding associated with targeted biopsy
was stromal hypercellularity associated with numerous
small vessels with thickened walls—again, a typical fea-
ture of stromal predominant hyperplastic nodules [11].
Sheridan and colleagues did not compare systematic and
targeted biopsies but described their findings in 98 PI-
RADS 5 lesions: 18 (18%) had benign findings, including
hyperplastic nodules (39%), inflammation (28%), and nor-
mal findings (5%) [12]. Yamanka and colleagues described
hyperplasia and lymphocytic infiltration as common find-
ings in 47 false positive PI-RADS 4 and 5 lesions [13]. We
could not find a high rate of histologic findings suggestive
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of hyperplastic nodules. In our series, these findings were
observed in 10% of all benign target biopsy.

Twenty-two false positive PI-RADS4 lesions showed
normal histology. This finding could not completely rule
out nodular hyperplasia since a combination of bland-
appearing stroma and glandular epithelial is a common
finding in hyperplastic nodules. Needle biopsy speci-
mens are unsuitable for diagnosing hyperplastic nodules,
because nodularity is not evaluable. This diagnosis can
be suggested in needle biopsies only in the presence of
stromal hypercellularity.

Sheridan and colleagues reported that low-serum PSA
density and basal or apex location were independent pre-
dictive factors for benign findings in Pi-RADSS lesions.
We had only three cases of false positive PI-RADSS
lesions precluding comparison of results. In our study,
biopsy site was not a predictor of a result among patients
with PI-RADS4 lesions.

Our model has been strengthened by the inclusion of
previous biopsy history. In a model incorporation, differ-
ent commonly used clinical and laboratory parameters,
size <6 mm and previous negative biopsy predict a higher
probability of false positive results in patients with PI-RADS
4 lesions.

In our database, the PI-RADS 4 lesions had a mean diam-
eter of 7.9 mm (standard deviation 3.1 mm) and a median
diameter of 7,0 mm. The 25% percentile of the diameters
for these lesions was 6 mm. We analyzed the correlation of
false positivity compared the lesions below the 25% per-
centile (< 6 mm) against the lesions at the 25% percentile or
larger (> 6 mm). For the univariate analysis, we found a sig-
nificant correlation with a p value =0.003. This cutoff was
then taken to the multivariate analysis. We explored different
cutoffs and 6 mm was the most powerful to discriminate true
and false positive Pi-RADS4 lesions.

One of the limitations of this study include retrospective
nature. Cognitive fusion biopsy avoids additional invest-
ment or training with unfamiliar equipment or software.
The procedure is based on reviewing the lesion on M-MRI
and anatomical knowledge to target the biopsy needle at the
suspected area. This approach is less expensive and time-
consuming and, therefore, may be more comfortable for
patients, and perhaps more cost-efficient. It is common sense
that the accuracy of cognitive fusion biopsy largely depends
on the experience and cognitive skills of the operating prac-
titioner. Cognitive fusion may have a higher likelihood for
sampling errors in the distal apex and base or lateral edges
of the prostate due to the anatomical variation between axial
Mp-MRI and image-acquisition during transrectal ultra-
sound scan [14]. In this study, however, we did not observe
differences in the rate of false positive PILRADS4 as a func-
tion of topography.
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Conclusion

Benign findings are common in PI-RADS4 lesions and most
of them do not show obvious glandular or stromal hypercel-
lularity as expected in hyperplastic nodules. Size <6 mm
and previous negative biopsy predict a higher probability
of false positive results in patients with PI-RADS 4 lesions.

Data availability Raw data were generated at IMAGEPAT Laboratory.
Derived data supporting the findings of this study are available from
the corresponding author [DAA] on request.
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