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Biopsy characteristics in men with a preoperative
diagnosis of prostatic adenocarcinoma with high
Gleason score (8-10) predict pathologic outcome
in radical prostatectomy☆,☆☆
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Summary Even if limited to one biopsy core, most urologists and radiation oncologists use the highest Gleason
score (GS) to guide therapy. To evaluate the suitability of using biopsy characteristics to predict tumor
characteristics at radical prostatectomy (RP) inmenwith high biopsyGS (BGS) cancer to better selectmenwho
will most benefit from various local therapies, we retrospectively reviewed the biopsy and RP findings of 144
men with a BGS 8-10. One hundred six and 38 patients with a BGS of 8 and 9-10, respectively, were included.
Forty-eight percent of cases were downgraded to a final GS of 7 at RP, including 54% of BGS 8, and 32% of
BGS 9-10group.Overall, 31%hadpT2disease atRP.Multiplebiopsy features, including theGS, thenumberof
positive cores, the number of cores with high-GS cancer, and the maximum volume of high-grade cancer per
core (MVPC) consistently predicted final GS andRP tumor stage.Multivariate analysis showed that biopsyGS
andMVPCwere independent predictors of finalGS,whileMVPCwasalso an independent predictor for final pT
stage. Patientswith highBGSare not a homogeneous group in termsof local tumor characteristics. In addition to
BGS (9-10 beingworse than 8), other biopsy findings, especially the number of involved cores, number of cores
with high-BGS cancer, andMVPC are important predictors of findings at RP that should be incorporated in the
decision treatment planning. Most patients with only one core BGS 8 cancer harbor GS 7 cancer.
© 2014 Elsevier Inc. All rights reserved.

www.elsevier.com/locate/humpath

☆ Disclosure and conflict of interests: All contributing authors hereby acknowledge the responsibility for the work presented in this manuscript and declare no
potential conflicts of interests.
☆☆ Funding sources: none.

⁎ Corresponding author at: Department of Pathology, Montreal General Hospital, 1650 Cedar Avenue, Montreal, Quebec, Canada, H3G 1A4.
E-mail address: fadi.brimo@muhc.mcgill.ca (F. Brimo).

1 The two authors contributed equally to the manuscript and share first authorship.

http://dx.doi.org/10.1016/j.humpath.2014.06.014
0046-8177/© 2014 Elsevier Inc. All rights reserved.

Human Pathology (2014) 45, 2006–2013

http://crossmark.crossref.org/dialog/?doi=10.1016/j.humpath.2014.06.014&domain=pdf
mailto:fadi.brimo@muhc.mcgill.ca
http://dx.doi.org/10.1016/j.humpath.2014.06.014


1. Introduction

Prostate cancer (PCa) is the most prevalent cancer and the
second leading cause of cancer death in men worldwide [1].
While the majority of tumors have an indolent behavior and
remain localized to the prostate, a significant minority have
an aggressive behavior and progress to systemic metastases
and a fatal course. In order to better predict the clinical
outcome and guide treatment, multiple clinical and patho-
logic prognostic variables have been identified and incorpo-
rated into predictive models and nomograms. Among them,
Gleason score (GS) is one of the most important prognostic
factor [2,3]. The D'Amico risk group classification, uses
biopsy GS (BGS, 6 vs. 7 vs. 8-10), pre-operative prostate-
specific antigen (PSA), and clinical stage to predict
histologic findings at radical prostatectomy (RP), and to
stratify patients into different risk categories based on
clinical outcome. The assignment of different risk groups
dictates the treatment modality of choice. While surgery is
considered to be a standard treatment option for low- and
intermediate-risk patients, its role in the high-risk group,
especially in cases showing a BGS of 8-10, remains
controversial due to the potential risk of treatment failure.
Compared to low-risk PCa, RP in high-risk PCa has been
shown to carry a 3.5-fold relative risk of recurrence, and 11-
fold relative risk of systemic progression and cancer-specific
mortality [4]. Thus, many have adopted a non-surgical
approach in treating high-risk patients using combined
radiation therapy and hormonal therapy, which is reflected
in a decline in the rates of RPs from 34% between 1987 and
1992 to 14% between 1999 and 2003 in high-risk patients
[5]. Moreover, with respect to radiation therapy, the presence
of BGS 8-10 is an indication for combined modality therapy
of radiation therapy and adjuvant androgen ablation, with its
added morbidity.

In 2003, Kunz et al [6] reported that the presence of high-
BGS cancer (BGS = 8-10), even if limited to one biopsy core,
predicted high GS and tumor stage at RP [6]. Patients with
a BGS of 4 + 4 = 8 and Gleason pattern grade 3 in other cores
had a higher overall grade onRPs than thosewith pureGS of 4 +
3 = 7. This study advocated using the highest BGS rather than
the overall biopsy GS for risk stratification, regardless of the
number of cores harboring high-BGSPCa. Surprisingly, this has
since become the common practice of many if not most
urologists and radiation oncologists. Using this approach, a
patient with one core of BGS 8 cancer and other cores with
cancer GS b8 would be considered as having BGS 8 and would
be stratified to the high-risk category similar to another patient
who has BGS 8-10 inmultiple cores.While thismay be justified
in some cases, the theoretical risk of such an approach is in over-
assigning some patients who would have a final RP GS of 7 to
the high-risk category simply because one core happens to
sample an area with a predominance of Gleason pattern 4. This
may result in choosing radiation and hormonal therapy as the
main treatment in some patients. Recent studies have
challenged this practice by showing that a significant

proportion of men with high-BGS cancer have organ-
confined disease (31%-45%), and/or GS of 7 (34%-56%)
on RP, with a 5-year biochemical recurrence-free survival
ranging from 32%-40% [4,7–12].

In the current multicentric study, we aimed to evaluate the
suitability of using biopsy characteristics to predict local tumor
characteristics at RP in men with high-BGS cancer, in order to
better categorize risk and select appropriate treatment options.

2. Materials and methods

2.1. Cohort characteristics

The study was approved by the institutional review
board. 144 men with PCa of GS 8-10 in any core who
subsequently underwent RP between 1997 and 2013
were included. Seventy-seven cases were from the
database of McGill University Health Centre and the
Jewish General Hospital (Montreal, QC, Canada), 40
from Hopital H Mondor (Créteil, France), and 34 from
Beth Israel Deaconess Medical Center (Boston, MA). All
histologic slides of the biopsies and RPs were reviewed
by three genitourinary pathologists (F.B., H.Y., and L.S.)
independently using the International Society of Uro-
logical Pathology 2005 system (Fig.) [13] and American
Joint Committee on Cancer (AJCC) for pathologic stage
[14]. A tertiary Gleason pattern of 5 in radical
prostatectomy specimen was defined as the presence of
Gleason pattern 5 occupying less than 5% of the tumor
volume [13].

Pre-operative clinicopathological features were com-
pared with the RP findings. The captured parameters were
pre-operative PSA; GS in individual cores; highest BGS;
number of cores; number of positive cores; number of
cores containing high GS; the maximal volume (%) of
high-GS cancer per core (MVPC); final GS at RP
including the presence of tertiary pattern in RP, and pT
and pN stages.

2.2. Statistical analysis

All analyses were performed using the Statistica 10
software (Statsoft Inc, Tulsa, OK). Pre-operative PSA and
biopsy characteristics were compared between cases with
different final GS or pT stage on RPs using appropriate
comparative tests (ie, Fisher exact test for categorical
variables, Mann-Whitney U test for ordinal variables, and
analysis of variance for continuous variables). A multi-
variate analysis was performed using the logistic regres-
sion model to evaluate the association between final GS
and potential pre-operative predictive factors, including
pre-operative PSA level, biopsy GS, number of cores with
high-GS cancer, and MVPC. P b .05 was considered as
statistically significant.
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