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Abstract
Prostate cancer is common, 

and recent efforts in clinical 
management have focused on 
identifying patients who could be 
candidates from less aggressive 
management or who could 
benefit from more aggressive 
therapy.  As prostate cancer 
histology, especially Gleason 
score, plays a critical role in 
predicting patient outcomes, 
attempts have been made to 
refine histologic classification 
and reporting in prostate 
cancer to facilitate patient 
risk stratification.  This review 
discusses recent updates in 
prostate cancer grading and 
reporting.

Introduction
Gleason grading of acinar 

adenocarcinoma of the prostate 
represents one of the earliest and 
most successful applications of 
evidence-based medicine in routine 
clinical practice.  For several decades, 
the original Gleason system was used 
to grade acinar adenocarcinomas 
based on architectural features, with 
excellent correlation with clinical 
outcomes.  However, in the past 
ten to fifteen years, it has become 
apparent that further refinement 
of the original Gleason grades is 
possible, with improved correlation 
with patient outcomes.  Indeed, 
much of the recent prostate pathology 
literature has focused on attempts 

to optimize pathologic grading and 
reporting of prostatic adenocarcinoma 
in support of ongoing clinical 
efforts to select optimal treatment 
for prostate cancer (PCa) patients 
by minimizing treatment-related 
morbidity while maximizing 
therapeutic benefit and quality of 
life.  The most recent revision of the 
Gleason grading system put forth by 
the International Society of Urological 
Pathology (ISUP) and adopted in 
the World Health Organization 
(WHO) 2016 classification of 
prostate tumors is discussed herein, 
including the motivation for the 
revised grading and associated grade 
grouping, as well as controversies 
regarding their application and 
use in routine practice.  (In this 
article, Gleason grade or Gleason 
pattern refers to the current ISUP 
consensus on Gleason grading,1 unless 
otherwise specified.)  Diagnosis and 
clinical implications of intraductal 
carcinoma also are covered, and 
general recommendations for use 
of immunohistochemistry in the 
differential diagnosis of PCa are 
briefly discussed.  Variant histologic 
patterns of prostatic adenocarcinoma 
and rare prostate tumors such as 
stromal neoplasms and lymphomas 
are not discussed.

Prostate Adenocarcinoma 
Grading

In 2014, the ISUP convened a 
panel of expert urologic pathologists 
and clinicians to address issues related 

Pathologists continue play 
an essential role in guiding 
care in prostate cancer 
patients. 

Mar Apr 2018.indd  151 4/10/2018  12:12:26 PM



152 | 115:2 | March/april 2018 | Missouri Medicine

science of Medicine | feature series

to PCa grading;1 the recommendations 
of the panel were adopted by the 
WHO in the 2016 classification of 
prostate tumors.2  The primary issues 
addressed were histologic patterns of 
Gleason patterns 4 and 5 and adoption 
of a reporting system to group tumors 
according to Gleason score and 
associated prognosis.  

Figure 1 illustrates the current 
state of Gleason grading in comparison 
with the original system proposed 
by Gleason himself.  The main 
updates to Gleason grading in the 
2014 ISUP consensus are related to 
diagnosis of Gleason pattern 4: all 
cribriform, glomeruloid, and fused or 
poorly formed glands visible at 10x 
magnification are considered Gleason 
pattern 4, though identification of 
only occasional poorly formed or 
fused glands between otherwise well-
formed glands does not warrant a 
diagnosis of pattern 4.  Additionally, 
the ISUP consensus specifies that 
mucinous adenocarcinoma, in which 
extravasated pools of mucin are 
seen in the stroma around cancer 
glands, should be graded based 
on the architecture of the glands 
themselves rather than uniformly be 
assigned Gleason pattern 4.  Pools 
of mucin associated with otherwise 
well-formed tumor glands should 
be considered Gleason pattern 3 rather than pattern 
4.  The consensus points also include that any amount 
of comedonecrosis warrants a diagnosis of pattern 5, 
branched glands are permitted in Gleason pattern 3, 
and intraductal carcinoma (discussed later) should be 
reported but not graded.1 Prostate adenocarcinomas 
that are exempt from grading are tumors with 
morphologic changes secondary to androgen 
deprivation, chemotherapy, or radiation.  Histologic 
features of treatment effect include luminal collapse, 
poorly formed glands, nuclear pyknosis, and overall 
decrease in the number of glands.  Metastatic tumor 
deposits also are not assigned a Gleason score.  Alpha-

reductase inhibitors (e.g. finasteride), cr yotherapy, 
and ultrasound ablation have not been shown to 
have significant effect on PCa morphology, and it is 
appropriate to grade carcinomas in patients who have 
received these treatments.3

 
Prostate Adenocarcinoma Grade Grouping

In order to facilitate better communication of the 
pathologic diagnosis to clinicians and patients, the ISUP 
consensus recommends adoption of so-called grade 
grouping, as proposed by Epstein et al.1,4 The grade 
groups (Table 1) correspond well with patient prognosis 
and are reasonably straightforward to adopt, since they 
are based on Gleason score.4  In essence, Gleason scores 

Figure 1. Illustrates the current state of Gleason grading in comparison with the original 
system proposed by Gleason himself.

Table 1. Grade group by corresponding Gleason score. 
Grade group Gleason score 
1 ≤6 (usually 3+3) 
2 7 (3+4) 
3 7 (4+3) 
4 8 (4+4, 3+5, 5+3) 
5 9, 10 (4+5, 5+4, 5+5) 
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≤6 are grouped into the grade group representing the 
best overall prognosis (grade group 1).  Notably, Gleason 
scores <6 have all but ceased to exist in current clinical 
practice.  Gleason score 7 is separated into Gleason 3+4 
(grade group 2) and Gleason 4+3 (grade group 3), a 
move that is supported by well-established evidence 
showing a significantly worse prognosis in Gleason 4+3 
tumors compared to Gleason 3+4.  Gleason score 8 
tumors comprise grade group 4, and Gleason score 9 or 
10 falls into the worst prognostic group (grade group 5).  
Translation of Gleason scores 6-10 into grade groups 
1-5 is designed, at least in part, to clearly communicate 
to patients that Gleason score 6 is a well-differentiated 
tumor with an overall excellent prognosis.  In contrast, 
a patient receiving a diagnosis of Gleason score 6 on 
a scale of 2-10 may be understandably confused when 
told that his tumor has essentially the best prognosis for 
PCa.  The hope is that a diagnosis of “grade group 1” 
can prevent overtreatment of Gleason 6 tumors by more 
clearly communicating the indolent nature of these 
tumors.  It is currently recommended that the Gleason 
score be reported in combination with the grade group 
in prostate biopsies and resections.1,5

Although the underlying motivation for changes in 
PCa grading and grade grouping are well intentioned, 
there are lingering issues related to diagnosis and 
reporting of high-grade adenocarcinoma (Gleason 
patterns 4 and 5) in particular.  One critical point is 
that cases with a tertiary Gleason pattern were explicitly 
excluded in the description of the grade groups;4 as 
such, grade groups cannot be applied in cases with 
tertiary patterns.  By convention, tertiary pattern is 
defined as involving <5% of the tumor volume and 
being of higher grade than either the primary (most 
common) or secondary (second most common) grade 
in a prostatectomy specimen.  Tertiary patterns are 
not diagnosed in prostate biopsies; the highest grade is 
assigned as the secondary pattern (provided that it is 
not the most common pattern), even if it comprises less 
than 5% of the tumor volume.6

One of the primary goals for refinement of 
Gleason score 7 is identification of patients with 
Gleason 3+4 tumors who might be candidates for 
active surveillance.  Unfortunately, grade grouping 
does not address the critical question of how much 
Gleason pattern 4 is too much for a patient to be 
considered for active surveillance, as the split between 

grade groups 2 (3+4) and 3 (4+3) is based on an 
arbitrary threshold of Gleason pattern 4 comprising 
more than half of the tumor volume.  Recent studies 
to evaluate the prognostic impact of Gleason pattern 4 
have focused on how best to quantitate Gleason pattern 
4 (e.g., 10% increments, quartiles, etc.) to correlate 
with patient outcomes, and on the prognostic impact 
of specific architectural patterns within the Gleason 
pattern 4 category (e.g., cribriform versus glomeruloid 
versus poorly formed glands).7-9 In general, it appears 
as though cribriform architecture bears an overall 
worse prognosis compared with glomeruloid or poorly 
formed glands.7,8   Importantly, diagnosis of poorly 
formed glands (defined in one study as “glands with 
no or rare lumens, elongated compress glands, and 
elongated nests”) shows relatively poorly interobserver 
agreement, even among expert urologic pathologists 
(k=0.34).10 Additionally, other histologic features 
besides gland architecture (particularly mucinous 
fibroplasia/collagenous micronodules) have been shown 
to confer a worse prognosis than would be expected 
based on Gleason score alone, though there are no 
clear recommendations at this time as to how that 
information should be included in the tumor grade 
or in the surgical pathology report.8 The practicing 
pathologist is encouraged to keep these points in mind, 
pending inevitable further refinement of classification 
and reporting.

As with Gleason pattern 4, grade grouping as 
currently recommended does not address complexities 
in the prognostic impact of varying amounts of Gleason 
pattern 5 in PCa.  Mounting evidence shows that there 
are significant differences in prognosis for Gleason 
score 8 tumors (4+4, 3+5, 5+3), in particular related 
to the amount of Gleason pattern 5 that is present 
in the tumor.9,11,12 In fact, even focal Gleason pattern 
5 (any amount, less than 20% of the tumor) has a 
significant prognostic impact, with tumors showing 
>20% pattern 5 having an even worse prognosis.9 
Knowing that even focal (1-2%) pattern 5 confers a 
significantly worse prognosis than absence of pattern 
5, and that the prognostic impact is similar for all 
percentages up to 20%, it is worrisome that there is 
relatively poor interobserver agreement in the diagnosis 
of Gleason pattern 5, even among urologic pathologists 
(k=0.376).9,13  
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Quantification of High-Grade Adenocarcinoma
Although a consensus has not yet been reached on 

issues related to diagnosis and quantitation of Gleason 
patterns 4 and 5 (as discussed immediately above), the 
ISUP and College of American Pathologists (CAP) do 
currently recommend reporting the percent of tumor 
that is Gleason pattern 4 or 5.1,5 One can certainly 
imagine that it could be helpful to know that a tumor 
reported as Gleason score 3+4=7 is actually 90% 
Gleason pattern 3 with only 10% “poorly formed 
glands,” the diagnosis of which may be in the eye of 
the beholder.  In contrast, one might pursue a more 
aggressive treatment plan in a patient with a Gleason 
3+4=7 tumor if the report clearly indicated that the 
pattern 4 component comprised 40% of the tumor and 
showed predominantly cribriform architecture.  The 
intent is to provide detailed information to treating 
clinicians such that patients may be optimally selected 
for more or less aggressive management, in keeping 
with long-standing efforts by urologic clinicians to 
tailor treatment based on predicted prognosis (e.g., 
through application of nomograms).   Additionally, it is 
purported that routine reporting of the percent Gleason 
patterns 4 and 5 will be useful for future studies on 
outcomes.6 

Intraductal Proliferations
Another primary point from the recent ISUP 

consensus is that intraductal carcinoma should be 
reported but not included in the Gleason score, 
qualified by a statement that intraductal carcinoma is 
almost invariably associated with aggressive invasive 
adenocarcinoma, even when the invasive component 
seen in a prostate biopsy is Gleason score 6.1,14 In the 
2016 WHO Bluebook, intraductal carcinoma is defined 
as malignant prostatic epithelial cells filling prostatic 
ducts and large acini, with an intact basal cell layer, and 
having either A) a solid or dense cribriform (more solid 
areas than lumen formation) architecture or B) a loose 
cribriform or micropapillary pattern with associated 
comedonecrosis or marked nuclear atypia (nuclear size 
at least 6x normal).2 Some authors have highlighted 
limitations in the diagnosis and reporting of intraductal 
carcinoma.15 As intraductal carcinoma is a relatively new 
diagnosis, the primary differential diagnosis is discussed 
briefly here.

The main differential for intraductal proliferations 
are high-grade prostatic intraepithelial neoplasia 
(HGPIN), intraductal prostatic carcinoma (IDC), and 
extension of urothelial carcinoma into prostatic ducts.16 
All of these lesions have a retained basal cell layer, 
which can be demonstrated immunohistochemically 
with antibodies such as p63 and/or cytokeratin 34bE12 
(often used in a cocktail along with alpha-methyl 
acyl coenzyme A racemase, AMACR), differentiating 
these lesions from invasive carcinoma.  HGPIN-like 
adenocarcinomas have been described, but these also 
lack basal cells.17 Immunostaining for basal cells is 
primarily recommended when the differential diagnosis 
is IDC versus invasive carcinoma and the distinction 
would have an impact on Gleason scoring (e.g., 
cribriform IDC versus cribriform invasive carcinoma 
in a background of otherwise well-formed invasive 
tumor glands).  Use of basal cell markers is probably not 
useful in cases that also harbor frank high-grade invasive 
carcinoma, as the presence of IDC is not especially 
important in this setting.16

Differentiation of HGPIN from IDC can be 
difficult on morphologic grounds alone, and some 
have proposed use of PTEN immunostaining (with or 
without the slightly less helpful ERG immunostaining) to 
differentiate these lesions: IDC frequently shows loss of 
PTEN and reactivity for ERG, with the opposite findings 
in HGPIN.  However, atypical intraductal proliferations 
equivocal for IDC versus HGPIN by morphology are 
associated with invasive carcinoma in 64% of re-biopsy 
cases when PTEN is lost, compared with 50% when 
PTEN staining is retained.18 Hence, some experts simply 
recommend rebiopsy in these “in-between” cases that 
exceed the degree of atypia typically seen in HGPIN 
but do not meet the criteria for IDC, without further 
evaluation by immunohistochemistry.16

Immunostaining is particularly useful in 
differentiation of IDC versus extension of urothelial 
carcinoma into prostatic ducts.  A panel of prostate 
versus urothelial markers can be applied, including PSA, 
PSAP, prostein and/or NKX3.1 for prostate origin versus 
GATA3, 34bE12, and/or p63 for urothelial origin.

It is important to note that ductal carcinoma of the 
prostate (formerly referred to as endometrioid variant 
in reference to its columnar epithelial cell morphology) 
is a separate entity from what is diagnosed as intraductal 
carcinoma, despite having a similar name.2
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Prostate Immunohistochemistry: 
Potential Pitfalls

As many laboratories utilize a prostate cocktail 
immunostain (usually including p63 and 34bE12 
as basal cell markers and AMACR for staining of 
epithelial cells in HGPIN and/or carcinoma), it 
is worth briefly considering a few possible pitfalls 
in interpreting these stains.  Stains useful in 
differentiating PCa from urothelial carcinoma are 
mentioned in the discussion of intraductal carcinoma 
above.

One consideration is the presence or absence of 
basal cells in focal areas of small glands.  The basal cell 
layer may be incomplete or even only focally retained 
in foci of partial atrophy, adenosis, or in outpouchings 
of HGPIN.  Careful scrutiny is required to determine 
whether the basal cell layer in focal small glands is 
truly lost or merely incomplete.  All of these lesions 
may also show some degree of reactivity for AMACR.  
A diagnosis of focal glandular atypia or atypical small 
acinar proliferation may be warranted, if histologic 
and immunophenotypic features are not definitive for 
carcinoma.  Nephrogenic adenoma, a mimicker of 
PCa in transurethral resection specimens, is negative 
for p63 and positive for AMACR; PAX8 can be used 
to differentiate nephrogenic adenoma (PAX8+) from 
PCa (PAX8-).

AMACR is not useful in diagnosis of metastatic 
PCa, as it is positive in a wide variety of tumor types.  
More specific prostate markers including PSA, PSAP, 
prostein and NKX3.1 are recommended instead.19 
Any collection of foamy-appearing cells in a lesional 
biopsy (e.g., bone lesion) from a man should be 
evaluated with prostate markers, as metastatic PCa 
often takes on a deceptively bland, foamy appearance 
in metastatic sites.

Conclusions
Significant changes to PCa grading and 

recommended reporting have occurred in the past 
several years, with the underlying motivation of 
facilitating tailored treatment based on accurately 
predicted prognosis.  The recommended grade 
grouping is readily adopted, as it is based directly on 
Gleason grading.  However, issues remain regarding 
diagnosis and quantification of high-grade patterns in 
particular.  Pathologists continue to play an essential 
role in guiding care in PCa patients. 
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