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Abstract

Introduction: Accurate Gleason grading is essential for optimal treatment
selection in prostate cancer, particularly in patients eligible for active sur-
veillance (AS). This study aimed to assess the rate of Gleason score upgrad-
ing after radical prostatectomy and its clinical implications in a large Polish
cohort of patients with prostate cancer.

Material and methods: The data of 534 men with localized prostate cancer
treated with radical prostatectomy at two academic centers (2017-2024)
were retrospectively analyzed. Gleason scores of preoperative biopsy speci-
mens were compared with those of whole-mount prostatectomy specimens.
Statistical analyses included Wilcoxon signed-rank, %%, Kendall’s t, and Co-
hen’s « tests.

Results: Overall, Gleason scores were upgraded in 40% of the patients,
downgraded in 10%, and concordant in 50%. Among the patients meeting
AS criteria at diagnosis (clinical stage < T2a, PSA level < 10 ng/ml, Gleason
score 3 + 3 (ISUP 1), PSA density < 0.2 ng/ml/ml, and involvement of < 2 co-
res), upgrading occurred in 58% and downgrading in 0%. International Soci-
ety of Urological Pathology grading showed a similar pattern (upgrading in
41%, downgrading in 16%). Agreement between biopsy and prostatectomy
grading was low (k ~0.23).

Conclusions: A high Gleason upgrading rate, especially among patients who
met active surveillance eligibility criteria but ultimately underwent radical
prostatectomy, indicates potential underestimation of biopsy grading in
routine practice. Incorporating multiparametric magnetic resonance imag-
ing with targeted biopsy and considering centralized pathology review may
improve selection for AS and reduce undertreatment of clinically significant
disease. These findings underscore the limitations of biopsy-based grading
in routine clinical practice and highlight the need for cautious selection of
patients for active surveillance.
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Introduction

Prostate cancer is the second most commonly
diagnosed cancer among men worldwide and the
fifth leading cause of cancer-related mortality [1].
However, screening for this cancer is challenging.
While accurate diagnosis impacts treatment de-
cisions and patient prognosis, pathological eval-
uation of prostate biopsies and radical prosta-
tectomy specimens requires strong expertise and
vigilance from uropathologists [2].

Accurate risk stratification at the time of pros-
tate cancer diagnosis is critical for guiding clinical
decision making, particularly in patients consid-
ered for conservative management. Current treat-
ment algorithms, including those outlined by the
National Comprehensive Cancer Network (NCCN),
European Association of Urology (EAU), and other
international guidelines, designate Gleason score 6
(International Society of Urological Pathology
— ISUP — grade group 1), together with a pros-
tate-specific antigen (PSA) level of < 10 ng/ml
and clinical stage T1c-T2a, as essential eligibility
criteria for active surveillance (AS) [3, 4]. Patients
meeting these thresholds are classified as having
“low” or “very low” risk disease, and AS is widely
recommended as the preferred initial manage-
ment approach [3].

The rationale for AS in these patients is based
on favorable oncologic outcomes, supported by
long-term observational data showing low rates
of progression and cancer-specific mortality in
well-selected individuals with Gleason 6 tumors
[5, 6]. However, in clinical practice, the Gleason
score assigned on biopsy plays a pivotal role in AS
decision making. It serves not only as a surrogate
marker for tumor aggressiveness but also direct-
ly determines patient eligibility for conservative
treatment protocols.

Despite its central role, a biopsy-assigned
Gleason score of 6 may not reliably reflect the
true pathological grade. Numerous studies have
demonstrated that a significant proportion of pa-
tients — often 20-50% — initially diagnosed with
Gleason 6 are found to have upgraded disease
(Gleason > 7) upon final pathology after radical
prostatectomy [3, 5, 7]. This discordance is at-
tributed to several factors, including the multifocal
nature of prostate cancer, histopathological het-
erogeneity, and sampling limitations of standard
transrectal ultrasound (TRUS)-guided biopsy [8,
9]. Interobserver variability among pathologists
further complicates diagnostic consistency, par-
ticularly in settings lacking centralized review [9].

Recently developed risk tools, such as the
BADGR nomogram, attempt to predict upgrad-
ing using preoperative variables, including PSA
density, obesity, and tumor burden on biopsy [7].
Nonetheless, such tools have not been universally

implemented in AS decision making, and the biop-
sy Gleason score remains the cornerstone of risk
classification.

In Poland, the increasing adoption of AS as
a management strategy for localized low-risk
prostate cancer reflects broader international
trends. Polish consensus documents support AS in
appropriately selected patients, especially consid-
ering the growing concerns regarding overtreat-
ment [6]. However, the absence of second-opinion
pathology review in routine clinical practice raises
concerns about diagnostic accuracy. Importantly,
real-world pathology is inherently mosaic, with
multiple pathologists contributing to histological
evaluation, which may reduce individual bias but
introduces systemic variability [10].

Additional contributors to Gleason upgrading,
including histological heterogeneity, delays be-
tween biopsy and definitive treatment, and bio-
logical disease progression during the AS inter-
val, should also be considered. Moreover, several
guidelines now advocate for magnetic resonance
imaging (MRI)-targeted fusion biopsy, which has
demonstrated superior accuracy compared with
conventional TRUS-guided techniques [11]. Giv-
en these considerations, the accuracy of biop-
sy-based Gleason grading has critical implications
for treatment selection.

The objective of this study was to assess the
concordance between biopsy-based and pros-
tatectomy-based Gleason and ISUP grading in
a large, real-world Polish cohort treated with radi-
cal prostatectomy. Particular emphasis was placed
on patients meeting commonly used eligibility cri-
teria for active surveillance, in order to highlight
the potential clinical consequences of diagnostic
underestimation at the time of initial biopsy.

Material and methods
Study design and population

This retrospective observational study included
534 men diagnosed with localized prostate can-
cer, who underwent radical prostatectomy at two
academic urology centers in Poland between 2017
and 2024 (Multidisciplinary Hospital Miedzylesie
in Warsaw — MSSW — and Antoni Jurasz University
Hospital — AJUH — No. 1 in Bydgoszcz). Histopatho-
logical evaluation was performed on all biopsy
and prostatectomy specimens.

A subset of 150 patients fulfilled the criteria
for AS at the time of diagnosis, based on NCCN
and EAU guidelines: clinical stage < T2a, PSA level
< 10 ng/ml, Gleason score 3 + 3 (ISUP 1), PSA den-
sity < 0.2 ng/ml/ml, and involvement of < 2 cores.
Patients who had previously undergone prostate
cancer treatment and those with incomplete clini-
cal data were excluded.
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As a retrospective, pathology-based study, the
analysis was limited to patients who ultimately
underwent radical prostatectomy, enabling direct
comparison between biopsy and whole-mount
prostatectomy specimens. Patients managed con-
servatively without surgery were therefore not
represented in this cohort.

This study was conducted in accordance with
the principles of the Declaration of Helsinki. The
need for informed consent was waived owing to
the retrospective nature of the study.

Pathological assessment

Preoperative Gleason scores were determined
using TRUS-guided prostate biopsy. Postoperative
Gleason grading was based on whole-mount his-
tological analysis of radical prostatectomy speci-
mens according to the Stamey-Bostwick protocol.
All evaluations were performed by institutional
pathologists without centralized review. Gleason
scores were stratified by ISUP grade groups.

The degree of concordance or discrepancy be-
tween preoperative and postoperative Gleason
scores was classified into three categories: 1) no
change; 2) upgrading, higher Gleason score af-
ter surgery compared with that before surgery;
3) downgrading, higher Gleason score on biopsy
compared with that after surgery.

Changes in Gleason score and ISUP grade group
between biopsy and radical prostatectomy were
analyzed separately. Upgrading and downgrading
were defined as an increase or decrease in the re-
spective grading system. Prostate biopsies were
performed using transrectal ultrasound-guided
systematic sampling according to local institu-
tional practice at the time of diagnosis. The bi-
opsy protocols were not fully standardized across
centers, and data regarding the exact number of
cores or routine use of pre-biopsy multiparametric
MRI were not uniformly available for retrospective
analysis.

Statistical analysis

Statistical analysis was conducted using R ver-
sion 4.3.1 (R Foundation for Statistical Computing,
Vienna, Austria) and RStudio version 2023.06.1
(RStudio, PBC, Boston, MA). Descriptive statistics
are reported as the mean with standard deviation,
or median with interquartile range (IQR), as ap-
propriate. Normality of data distributions was as-
sessed using Q-Q plots. For comparison of paired
ordinal variables (e.g., Gleason or ISUP grade
before and after surgery), the Wilcoxon signed-
rank test was used. Correlations between ordinal
scores were evaluated with Kendall’s t coefficient.
Agreement analysis was performed using Cohen’s
k statistic. Categorical variables were compared

using x? tests. A p-value < 0.05 was considered
statistically significant.

Results
Patient characteristics

The cohort consisted of 534 male patients with
a median age of 67 (IQR: 62—71) years. The mean
PSA level was 11.8 + 15.3 ng/ml. The distribution
by center was 334 patients from AJUH and 200
from MSSW. Baseline characteristics, including
clinical T stage and preoperative Gleason scores,
were comparable between the centers.

Gleason scores before and after
prostatectomy

Preoperative and postoperative Gleason scores
differed significantly (p < 0.001, Wilcoxon test)
(Figure 1). Upgrading was observed in 40% of the
overall cohort, whereas downgrading was noted
in 10% and no change in 50%. Sub-analysis by
center revealed upgrading in 37% of the patients
at AJUH and in 46% of those at MSSW. Howev-
er, this difference did not reach statistical signifi-
cance (p = 0.086, y? test) (Table I).

Patients meeting active surveillance
eligibility criteria who underwent radical
prostatectomy

This subgroup represents patients who met
commonly accepted active surveillance eligibility
criteria at diagnosis but subsequently underwent
radical prostatectomy, and does not reflect out-
comes of patients remaining on active surveil-
lance.

Among the 150 patients meeting the AS cri-
teria, Gleason upgrading was observed in 58%
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Figure 1. Gleason score before and after surgery,
95% confidence intervals are shown
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Table 1. Gleason score changes from before to after radical prostatectomy

Gleason score change Overall, n (%) AJUH, n (%) MSSW, n (%) P-value
(n =534) (n =334) (n = 200)

Higher after surgery 214 (40) 123 (37) 91 (46) 0.086

Higher before surgery 55 (10) 33 (10) 22 (11) NS

No difference 265 (50) 178 (53) 87 (44) -

Data are reported as frequency (%) and are shown for the overall cohort and each center. AJUH — Antoni Jurasz University Hospital,

MSSW — Multidisciplinary Hospital Miedzylesie in Warsaw.

Table Il. Gleason score changes in the active surveillance subgroup

Gleason score change Overall, n (%) AJUH, n (%) MSSW, n (%) P-value
(n = 150) (n =85) (n =65)

Higher after surgery 87 (58) 47 (55) 40 (62) 0.37

Higher before surgery 0 (0) 0 (0) 0(0) -

No difference 63 (42) 38 (45) 25 (38)

Data are reported as frequency (%) and are shown for the overall cohort and each center. AJUH — Antoni Jurasz University Hospital,

MSSW — Multidisciplinary Hospital Miedzylesie in Warsaw.

overall, in 55% at AJUH, and in 62% at MSSW; the
difference between centers was not significant
(p = 0.37) (Table Il). No cases of Gleason score
downgrading were reported in this subgroup.

ISUP score changes

A similar pattern was observed in ISUP grading.
Upgrading occurred in 41% of the patients, while
downgrading occurred in 16% (Figure 2). Cohen’s
k for the ISUP score was 0.23. The difference be-
tween the pre- and postoperative ISUP grades was
significant (p < 0.001, Wilcoxon test). By center,
ISUP upgrading was found in 35% of the patients
at AJUH and in 52% of those at MSSW. Down-
grading occurred in 16% of the patients at both
AJUH and MSSW. In 43% and 49% of the patients
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Figure 2. International Society of Urological Pathol-
ogy (ISUP) score before and after surgery, 95% con-
fidence intervals are shown

at AJUH and MSSW, respectively, no ISUP score
change was observed (Table II).

Although the difference in upgrading rates
between centers did not reach statistical signif-
icance, the higher rate observed at MSSW may
reflect institutional differences in patient charac-
teristics, biopsy practices, or pathological assess-
ment.

Discussion

Our findings revealed a markedly high rate of
Gleason score upgrading after radical prostatec-
tomy in Polish patients with prostate cancer, es-
pecially those initially diagnosed with Gleason 6
disease. In the total cohort of 534 patients, 40%
experienced an increased Gleason score postoper-
atively; this proportion rose to 58% in the subco-
hort of patients considered eligible for AS. These
results significantly exceed the rates reported in
international cohorts, where upgrading rates for
Gleason 6 disease typically range between 20 and
30% [12-18]. Several factors may have contrib-
uted to this discrepancy. First, the inherent lim-
itation of needle biopsy in capturing tumor het-
erogeneity is well recognized. Prostate cancer is
often multifocal and may present with histologic
variability within different regions of the gland.
Consequently, standard TRUS-guided biopsies
may fail to identify clinically significant lesions,
particularly those located in the anterior prostate
or transition zone [16, 17, 19, 20]. This sampling
limitation is a known contributor to undergrading.

However, the magnitude of upgrading observed
in our cohort suggests additional contributing fac-
tors. The consistently high undergrading rates in
both centers included in this analysis support the
hypothesis that methodological or interpretive
differences may be present. Variability in biopsy
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Table Il1. International Society of Urological Pathology (ISUP) score change before and after radical prostatectomy

ISUP score change Overall, n (%) AJUH, n (%) MSSW, n (%) P-value
(n=534) (n=334) (n = 200)

Higher after surgery 220 (41) 116 (35) 104 (52) < 0.001

Lower after surgery 84 (16) 53 (16) 31 (16) -

No change 230 (43) 165 (49) 65 (33) -

Data are reported as frequency (%) and are shown for the overall cohort and each center. AJUH — Antoni Jurasz University Hospital,

MSSW — Multidisciplinary Hospital Miedzylesie in Warsaw.

protocols (e.g., number of cores, targeted versus
systematic sampling) or differences in pathologi-
cal grading practices could influence the accuracy
of preoperative Gleason assessment. Similar con-
cerns have been raised in the literature regarding
interobserver variability among pathologists, par-
ticularly in borderline or moderately differentiated
tumors [10, 14, 21].

The clinical significance of this finding is sub-
stantial. Gleason 6 (ISUP grade group 1) is the
primary histological criterion for recommending
AS. Misclassification of higher-grade tumors as
low risk can lead to inappropriate inclusion of
patients into surveillance protocols, delaying cu-
rative treatment and potentially compromising
oncologic outcomes. Notably, in our cohort, 58%
of the patients with initial Gleason 6 disease were
upgraded after prostatectomy, highlighting the
vulnerability of this group to diagnostic underesti-
mation. This phenomenon is consistent with prior
studies emphasizing the diagnostic uncertainty
surrounding Gleason 6 cancers and risk of under-
detection of pattern 4 components [22-24].

Our findings call for a critical reassessment of
diagnostic protocols in clinical settings in Poland.
Incorporation of multiparametric MRl (mpMRI) in
the initial diagnostic workup, along with MRI-tar-
geted biopsy, may enhance detection of clinically
significant disease and reduce reliance on limited
sampling alone [7, 10, 19]. MpMRI is considered
a sensitive imaging method for the detection of
prostate cancer. Of note, Choudhary et al. [25] re-
vealed that lesion volume can be used as a non-in-
vasive indicator of clinically significant prostate
cancer. It also seems that the experience of the
operator performing the biopsy is important in
prostate cancer diagnosis. Operator proficiency
and procedural accuracy improve with increasing
biopsy experience, with shorter procedure times
likely reflecting the acquisition of technical exper-
tise. Most importantly, as experience is gained, the
accuracy of prostate cancer detection during the
procedure improves [26]. Furthermore, centralized
or second-opinion pathology review, particularly in
AS candidates, could mitigate the risks associated
with interobserver variability [14, 19, 22].

The results of the trial by Hamdy et al. demon-
strated no significant differences in prostate can-
cer-specific mortality at 10 years between patients

receiving active monitoring, radical prostatectomy,
and radiotherapy, although rates of progression
and metastasis were higher in those receiving
active monitoring [27]. These findings triggered
substantial debate in the field. Subsequently, De
Reijke and van Moorselaar highlighted that near-
ly 60% of the trial participants involved in Hamdy
et al.’s study had Gleason 6 disease, which likely
contributed to the very low prostate cancer-relat-
ed mortality (~1%) and limited the statistical pow-
er to detect survival differences [28]. Cooperberg
emphasized that the monitoring protocol used by
Hamdy et al. was suboptimal, relying largely on
PSA level evaluation without scheduled repeat bi-
opsies, and cautioned against misinterpreting the
results as evidence that all prostate cancers can
be safely monitored [29]. In contrast, Albertsen
highlighted that the trial confirmed the generally
indolent course of screen-detected Gleason 6 tu-
mors and supported the safety of AS in carefully
selected low-risk patients, while stressing that
longer-term follow-up is essential [30]. Our find-
ing of frequent Gleason score upgrading among
biopsy-assigned Gleason 6 cases adds to this dis-
cussion, suggesting that misclassification at di-
agnosis may have led to underestimated risk and
could similarly expose contemporary patients to
inappropriate inclusion in surveillance protocols.

The observed differences between centers, par-
ticularly with respect to ISUP grade changes, fur-
ther underscore the impact of real-world variabil-
ity in diagnostic pathways. Differences in biopsy
technique, pathological workload, and absence of
centralized pathology review may all contribute to
grading discordance.

In addition to mpMRI-targeted biopsy, potential
strategies to improve diagnostic accuracy include
standardized biopsy protocols, quality assurance
in pathological grading, and second-opinion pa-
thology review in patients considered for conser-
vative management.

This study has certain limitations, including its
retrospective design and potential selection bias.
Another important limitation of this study is the
potential for verification bias, as only patients
who proceeded to radical prostatectomy were
included. Patients who remained on active sur-
veillance were not represented, and the true up-
grading rate among all biopsy-diagnosed patients
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may therefore be lower. Consequently, the results
should be interpreted as reflecting diagnostic
discordance in surgically treated patients rather
than as an estimate of upgrading risk in the entire
active surveillance population. Nevertheless, the
inclusion of two independent centers and a large
sample size strengthen the validity of our findings.
Future prospective, multicenter studies with stan-
dardized biopsy and grading protocols are needed
to better quantify and address regional differenc-
es in Gleason assessment accuracy.

In this real-world Polish cohort, concordance
between biopsy and prostatectomy Gleason grad-
ing was limited, with a high rate of upgrading,
particularly among patients meeting active sur-
veillance eligibility criteria who ultimately under-
went surgery. These findings emphasize the need
for cautious reliance on biopsy-based grading in
treatment decision-making and highlight the im-
portance of optimizing diagnostic pathways to
avoid underestimation of clinically significant dis-
ease.
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