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I HAVE NO DISCLOSURES



OBJECTIVES

 Learn about recent changes/modifications of the prostate cancer 
(PCA) grading system

Accurately grade and stage prostatic adenocarcinoma

Recognize unfavorable pathologic features of prostate cancer and 
their impact on reporting 



ROLE OF THE PATHOLOGIST: GUIDE PATIENT CARE

• Diagnosis
• Planning initial therapy
• Assessing prognosis
• Estimating likely benefit of adjuvant 

therapy
• Determine recurrent disease following 

treatment
• Understanding natural history of 

disease
• Integrating precision medicine
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Presenter
Presentation Notes
A patient with elevated PSA and/or positive DRE undergoes prostate biopsy to exclude the presence of PCA. Once a diagnosis of PCA is made, the pathologic evaluation of the specimen can provide important information to distinguish indolent from aggressive PCA, and guide treatment.




PROSTATE CANCER - DIAGNOSIS
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Prostatic adenocarcinoma, Gleason score 3+3=6 
(Grade Group 1), involving 5% of one of one core 
and measuring 1 mm.



ESSENTIAL REPORTING PARAMETERS FOR CANCER-BEARING BX

 Histologic type (acinar vs. nonacinar and other tumor types)
- Ductal adenocarcinoma
- Small cell carcinoma
- Sarcomatoid carcinoma
- Intraductal carcinoma 

Gleason Score & Grade Group
- % pattern 4 (in 3+4=7 and 4+3=7)
- Cribriform pattern 4 (present or absent)

 Location of positive cores (based on biopsy site)
 Tumor quantification:

- # and % of positive biopsy cores 
- Linear % or length (mm) of core involved by prostate cancer

Other (reported only if present)
- Perineural invasion (PNI)
- Extraprostatic extension (EPE)
- Seminal vesicle invasion (SVI)



PROSTATE CANCER – HISTOLOGIC TUMOR TYPE

Acinar adenocarcinoma Ductal adenocarcinoma Intraductal carcinoma Neuroendocrine CA 



PROSTATE CANCER – TUMOR GRADING

Pattern 3 Pattern 4 Pattern 5

cribriform fused

poorly formed glomeruloid

solid sheets

single cells



UPDATE ON GRADING



EVOLUTION OF GLEASON PATTERN 3



2014 ISUP MODIFIED GLEASON SYSTEM – PATTERN 3

• Well-formed individual glands, discrete unit
• Variation is size and shape (microcystic and pseudohyperplastic)
• Branching glands are allowed in pattern 3 

Paner et al. Arch Pathol Lab Med (2019)



EVOLUTION OF GLEASON PATTERN 4

2005 ISUP modified

• Large cribriform glands
• Ill-defined glands with poorly-
formed lumens
• Fused microacinar glands
• Hypernephroma-like tumors

Epstein et al. AJSP 29, 2005
2014 ISUP modified

Epstein et al. AJSP 40, 2016

• Cribriform (small & large)
• Fused
• Poorly formed  
• Glomeruloid glands



CRIBRIFORM GLEASON PATTERN 4

Small cribriform Large cribriform



2014 ISUP 
modified 
Gleason  

pattern 4

Cribriform Fused

Poorly formed Glomeruloid

Presenter
Presentation Notes
23 GU pathologists participated in evaluation of 60 selected high‐mag photographs, including Gleason grade 3, 4 and 5. 
Consensus on Gleason grade 4 growth pattern was predominantly reached on cribriform and glomeruloid patterns, but rarely on ill‐formed and fused glands (Kweldam et al Histopathology 2016).



MODIFIED GP4 - GLOMERULOID & SMALL CRIBRIFORM 



MODIFIED GP4 - LARGE CRIBRIFORM & FUSED GLANDS

Large cribriform Fused microacinar



MODIFIED GP4 - POORLY FORMED GLANDS



EVOLUTION OF GLEASON PATTERN 5

2014 ISUP modified
Epstein et al. AJSP 40, 2016

• Small solid cylinders 
• Solid medium-to-large nests 
with rosette-like spaces
• Single cells
• Unequivocal 
comedonecrosis

single cells

solid sheets

solid nests
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Presenter
Presentation Notes
Flood et al. Virchovs Arch 2018; Gottipati et al. Am J Surg Pathol 2012




GLEASON PATTERN 5

solid cords small solid nestssingle cells

Gottipati et al. Am J Surg Pathol 2012



COMEDONECROSIS

Gleason pattern 5

IDC-P

Fine et al. Am J Surg Pathol 2018; Madan et al. Histopathology 2019 
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Presenter
Presentation Notes
The 2019 ISUP conference on PCA grading re-adopted comedonecrosis as GP5, however, it has recently come to light that most cases of comedonecrosis represent IDC-P rather than pattern 5 invasive carcinoma.


In 2014, ISUP excluded IDC-P with comedonecrosis from the GP5 sub-patterns, although vast majority of cases with comedonecrosis actually represent IDC-P. 




PROSTATIC ACINAR ADENOCARCINOMA

Foamy MicrocysticPseudohyperplasticAtrophic

Unusual Histological Patterns

Gleason score 3+3=6 (WHO Grade Group 1)

Presenter
Presentation Notes
The prostate section sees no dramatic changes in the classification. However, there is a distinction between histological patterns of acinar adenocarcinoma and special subtypes. Histological patterns include atrophic, pseudohyperplastic, cystic, foamy gland, and mucinous. Once these patterns were included in histological variants. Patterns have no special prognostic significance beyond their associated Gleason grade but are important because they may simulate a benign histologic pattern and be under-recognized as malignant.





PROSTATIC ACINAR ADENOCARCINOMA

Signet ring-like cell Sarcomatoid Pleomorphic giant cell PIN-like carcinoma

Special Subtypes (morphologically distinct and have prognostic significance)

Previously a pattern of 
ductal adenocarcinoma

WHO Grade Group 5 WHO Grade Group 1

Presenter
Presentation Notes
Special subtypes of acinar adenocarcinoma include PIN-like, plasmacytoid (signet-ring like), sarcomatoid, and pleomorphic giant cell. The subtypes are morphologically distinct and have prognostic significance, implications that relate to differential diagnosis and/or prognosis.

Finally, PIN-like adenocarcinoma has been moved to the acinar adenocarcinoma chapter based on its behavoiur and recently described genetic changes which are different than those of ductal adenocarcinoma



PITFALLS

• Fused glands (modified Gleason pattern 4): 
- May be under-graded when present in small foci 
- On the other hand, careful evaluation of multiple tissue levels may 

be necessary to determine whether few glands are truly fused or 
simply tangentially cut

• Ill-defined or poorly formed glands:
- Ill-defined glands with poorly formed glandular lumina should be 

graded as pattern 4
- Caution should be applied in distinguishing them from tangentially 

sectioned very small “well-formed” (Gleason pattern 3) glands

Presenter
Presentation Notes
"Poorly formed glands" are most common GP4 subpattern. We studied diagnostic reproducibility and quantitative threshold of grading GP4 "poorly formed glands" and criteria to distinguish them from tangentially sectioned GP3 glands. 17 GU pathologists were first queried for definition of "poorly formed glands" using cases representing a spectrum of PCa glandular differentiation. Cancer glands with no or rare lumens, elongated compressed glands, and elongated nests were considered "poorly formed glands" by consensus. Participants then graded a second set of 23 PCa cases that potentially contained "poorly formed glands" with a fair interobserver agreement ([kappa]=0.34). The consensus diagnoses, defined as agreement by >70% participants, were then correlated with the quantitative (<=5, 6 to 10, >10) and topographic features of poorly formed glands (clustered, immediately adjacent to, and intermixed with other well-formed PCa glands) in each case. Poorly formed glands immediately adjacent to other well-formed glands regardless of their number and small foci of <=5 poorly formed glands regardless of their location were not graded as GP4. In contrast, large foci of >10 poorly formed glands that were not immediately adjacent to well-formed glands were graded as GP4. Grading "poorly formed glands" is challenging. Some morphologic features are, however, reproducible for and against a GP4 diagnosis. Poorly formed glands immediately adjacent to other well-formed glands regardless of their number and small foci of ≤ 5 poorly formed glands regardless of their location were not graded as GP4. In contrast, large foci of >10 poorly formed glands that were not immediately adjacent to well-formed glands were graded as GP4. Grading "poorly formed glands" is challenging. Some morphologic features are, however, reproducible for and against a GP4 diagnosis. 



2014 ISUP CONSENSUS CONFERENCE ON GLEASON GRADING

Recommendations:

 For a diagnosis of Gleason pattern 4, it needs to be seen at x10 lens 
magnification

 Occasional/seemingly poorly formed or fused glands between well-formed 
glands is insufficient for a diagnosis of pattern 4

 In cases with borderline morphology between pattern 3 and 4 and crush 
artifacts, the lower grade should be favored 



DIAGNOSIS OF "POORLY FORMED GLANDS" GLEASON PATTERN 4

Definition 
 Cancer glands with no or rare lumens
 Elongated compressed glands
 Elongated nests

Consensus diagnosis (>70% 
agreement) was correlated with 
quantitative (≤5, 6-10, >10 glands) 
and topographic features (clustered, 
immediately adjacent to, and 
intermixed with other well-formed 
glands)

Poorly formed glands immediately adjacent to well-formed glands regardless 
of number, and small foci of ≤5 poorly formed glands regardless of location 
were not graded as GP4
 Large foci of >10 poorly formed glands not immediately adjacent to well-

formed glands were graded as GP4

Zhou M et al. Am J Surg Pathol 2015 

Presenter
Presentation Notes
"Poorly formed glands" are most common GP4 subpattern. We studied diagnostic reproducibility and quantitative threshold of grading GP4 "poorly formed glands" and criteria to distinguish them from tangentially sectioned GP3 glands. 17 GU pathologists were queried for definition of "poorly formed glands" using cases representing a spectrum of PCa glandular differentiation. Cancer glands with no or rare lumens, elongated compressed glands, and elongated nests were considered "poorly formed glands" by consensus. Participants then graded a second set of 23 PCa cases that potentially contained "poorly formed glands" with a fair interobserver agreement ([kappa]=0.34). Consensus diagnoses, defined as agreement by >70% participants, were then correlated with the quantitative (≤5, 6-10, >10) and topographic features of poorly formed glands (clustered, immediately adjacent to, and intermixed with other well-formed PCa glands) in each case. Poorly formed glands immediately adjacent to other well-formed glands regardless of their number and small foci of ≤5 poorly formed glands regardless of their location were not graded as GP4. In contrast, large foci of >10 poorly formed glands that were not immediately adjacent to well-formed glands were graded as GP4. Grading "poorly formed glands" is challenging. Poorly formed glands immediately adjacent to other well-formed glands regardless of their number and small foci of ≤ 5 poorly formed glands regardless of their location were not graded as GP4. In contrast, large foci of >10 poorly formed glands that were not immediately adjacent to well-formed glands were graded as GP4. Grading "poorly formed glands" is challenging. Some morphologic features are, however, reproducible for and against a GP4 diagnosis. 




GLEASON SCORE 3+3=6

Presenter
Presentation Notes
Poorly formed glands immediately adjacent to well-formed glands regardless of number and small foci of ≤5 poorly formed glands regardless of location were not graded as GP4




GLEASON SCORE 3+3=6 VS. 3+4=7

PIN4



POORLY FORMED GLANDS (PATTERN 4) V. SINGLE CELLS (PATTERN 5)?

Evaluate multiple levels!!!



CRITERIA FOR ACTIVE SURVEILLANCE



GRADE GROUP SYSTEM 

S
Grade Group 1 GS ≤6 Only individual discrete well-formed glands
Grade Group 2 GS 3+4=7 Predominantly well-formed glands with lesser 

component of poorly-formed/fused/cribriform glands

Grade Group 3 GS 4+3=7 Predominantly poorly-formed/fused/cribriform glands 
with a lesser component of well-formed glands

Grade Group 4 GS 4+4=8
GS 3+5=8
GS 5+3=8 

Only poorly-formed/fused/cribriform glands
Predominantly well-formed glands with a lesser 
component lacking glands
Predominantly lacking glands with a lesser component 
of well-formed glands

Grade Group 5 GS 9/10 Lacks gland formation (or with necrosis) with or w/o 
poorly-formed/fused/cribriform glands

Pierorazio et al. BJU Int 2013; Epstein JI et al. AJSP 2016

Presenter
Presentation Notes
To address some of the deficiencies of the Gleason grading system a new 5-grade group system have been proposed. The 5 grades reflects more accurately the prognosis of each group.
Thus, in 2013, a team from Johns Hopkins Hospital proposed a new, five-tier model of grade grouping, which classified tumours as Group 1 (Gleason score ≤6), Group 2 (Gleason score 3 + 4 = 7), Group 3 (Gleason 4 + 3 = 7), Group 4 (Gleason score 8) or Group 5 (Gleason score 9–10).




IMPACT OF THE MODIFIED GLEASON GRADING AND GRADE GROUPS

• Provides clearer labels for patient understanding 

• Defines a more homogenous low-risk group (i.e. Grade 
Group 1) 

• Distinguishes Grade Group 2 (3+4=7) (AS eligible) from 
Grade Group 3 (4+3=7) (AS non-eligible)

• Provides greater discrimination in prognosis than traditional 
Gleason classification

Presenter
Presentation Notes
The classification into 5 groups shows greater discrimination in the prognosis than the traditional Gleason classification.



5-Grade Groups (GG) system validation

Epstein JI et al. Eur Urol 2016 (20,800 men)

Spratt et al. BJUI 2016 (3,700 cases) Spratt et al. Prostate Cancer Prostatic 
Dis 2016 (847 radiation-treated)

Berney et al. British Journal of Cancer 2016 (988 men treated conservatively)  

Presenter
Presentation Notes
The classification into 5 groups shows greater discrimination in the prognosis than the traditional Gleason classification.



UPDATE ON REPORTING



REPORTING % PATTERN 4 AND CRIBRIFORM MORPHOLOGY



REPORTING PERCENTAGE PATTERN 4 IN GS7 TUMORS



UNFAVORABLE PATHOLOGY

Intraductal carcinomaCribriform morphology 

Chua et al. Eur Urol. 2017Truong et al. Nature Reviews. Urology 2018 

Presenter
Presentation Notes
Cribriform morphology and IDC have been recognized as unfavorable pathologic features. In the last few years, numerous studies have provided robust evidence that cribriform architecture and IDC-P are associated with increased genomic instability, distinct genomic alterations, and are associated with aggressive disease: higher PSA relapse, higher risk of metastasis and cancer-specific mortality when compared to tumor of similar Grade lacking these unfavorable pathologic features.




GUPS VS. ISUP RECOMMENDATIONS

PCA reporting GUPS 2019 
(Epstein et al. Arch Pathol Lab Med 2020)

ISUP 2019 
(van Leenders et al. Am J Surg Pathol 2020)

Nomenclature GG ISUP GG or GG
%GP4 in GG2-3 Recommends reporting Recommends reporting
%GP4 in GG2-3 if 
GG4 in other cores

Recommends reporting No position

Reporting %GP4 <5%, 10% or <10%, 10% increments No position
Reporting 
cribriform GP4

Report presence or absence of 
cribriform glands in GP4

Invasive cribriform PCA should be 
commented on in GG2-4

Isolated/pure IDC-P Do NOT grade Do NOT grade
IDC-P + invasive PCA Do NOT grade IDC-P Incorporating IDCP in GS

Epstein & Hirsch Am J Surg Pathol. 2021; Smith et al. Adv Anat Pathol 2020



REPORTING PCA ON NEEDLE BIOPSY

Prostate, left base, biopsy (A) - Adenocarcinoma of the prostate Gleason 
score 3+4=7 (Grade Group 2), involving 10% of one of two cores and 
measuring 1 mm.

- Gleason pattern 4 represents 5% of the tumor
- Cribriform pattern 4 is not identified

Prostate left mid, biopsy (B) - Benign prostatic tissue.

Prostate, left apex, biopsy (C) - Adenocarcinoma of the prostate Gleason 
score 3+4=7 (Grade Group 2), involving 20% of one of two cores and 
measuring 2 mm.

- Gleason pattern 4 represents 10% of the tumor
- Cribriform pattern 4 is identified



REPORTING LIMITED SECONDARY PATTERNS OF LOWER AND HIGHER 
GRADE AND TERTIARY PATTERN ON BX

1. In a setting of high-grade PCA, ignore lower patterns if <5% 
2. ANY quantity of high-grade tumor should be included within GS
3. In a setting of three patterns, most common (primary pattern) is 

added to highest

pattern 4 3
Modified GS 4+4=8

<5%

pattern 3
Modified GS 3+4=7 or 3+5=8

<5%4
5

Modified GS 3+5=8
pattern 4pattern 3 5

1.

2.

3.



REPORTING MINOR HIGH-GRADE (TERTIARY PATTERN) ON RP 

• If a minor high-grade pattern (pattern 5) is >5%, it is included in the 
Gleason score:
• Gleason pattern 4 (60%) + pattern 3 (30%) + pattern 5 (10%) = 

Gleason score 4+5=9

• If a minor high-grade pattern (pattern 5) is ≤5%, it is not included in 
the Gleason score, but reported as minor component:
• Gleason pattern 4 (70%) + pattern 3 (25%) + pattern 5 (5%) = 

Gleason score 4+3=7 with minor high-grade pattern 5

• Minor high-grade pattern does not impact Grade Groups



GUPS VS. ISUP RECOMMENDATIONS

PCA reporting GUPS 2019 
(Epstein et al. Arch Pathol Lab Med 2020)

ISUP 2019 
(van Leenders et al. Am J Surg Pathol 2020)

Tertiary pattern 5 
(tGP5) for GG2 and 
GG3 at RP

Recommends reporting Recommends reporting

Minor/tertiary 
pattern, definition

A minor tertiary pattern exist when 3 
patterns are present, with a minor 

tGP5 representing ≤5%. 
If GP5 represents >5% it should be 

reported as secondary

Minor/tertiary may occur if 3 grades are 
present and highest grade is <5%; same 

applies for minor higher grade pattern if only 2 
patterns are present; if any pattern is ≥5% it 

should be reported as secondary pattern
Predominantly GP3 
with minor GP4 at RP

3+4=7 (GG2) and record GP4 GG1 with minor/tertiary pattern 4

Predominantly GP4 
with minor GP5 at RP

4+5=9 (GG5) GG4 with minor/tertiary pattern 5

Epstein & Hirsch Am J Surg Pathol. 2021; Smith et al. Adv Anat Pathol 2020



TUMOR QUANTIFICATION ON PROSTATE BX

# of positive cores involved by PCA 
out of total
 Linear extent (% and/or mm) of 

cancer length in each core
Total % or length of cancer in all 

biopsy cores
Greatest % or length of cancer 

involvement
Amount of cancer in single core with 

largest amount of tumor

From Montironi el al. Eur Urol 2012 ^fragmentation may preclude accurate assessment 

Presenter
Presentation Notes
Variation in the reporting include measurements of cancer extent. Cancer length can be measured and reported in many ways. The amount of cancer reported may affect eligibility for active surveillance programs.

Although a systematic review failed to identify an optimum method for assessing tumor burden in NBx, measurements of tumor burden being in millimeters as well as % terms have been advised (Van der Kwast T et al. Virchows Arch 2013).
The variation in reporting has a number of important implications, especially as pathologists rarely specify the methods used for calculation in their reports. Tumor extent is used in many centers for active surveillance studies, but the results from different centers may not be comparable.

2014 European survey (n=266):
Total core measurement
Total lengths of PBx cores were reported by 64 % (171) of responding pathologists. The lengths were measured by laboratory technicians or pathologists/trainees

Cancer measurement
Number of cores positive for PCA was given by 79% (211) while 14 % (37) would report cancer separately in each
core without summarizing numbers so that this could be deduced from the report.
An estimate of the linear extent of cancer in a core was made by 81%. This assessment was most often given in mm for each core by 53 % (114/215) followed by estimation of percentage of cancer in each core by 39%.
When cancer foci in a core are separated by a length of benign tissue, this gap was included in the measurement by 20%, though 21% would only do this if the gap was small (3 mm); 47% would always subtract the gap from the tumor length.

Number of positive cores has been shown to be associated with tumor stage as well as poor clinical outcome (Lotan Y et al. J Urol 2004; Rajab R et al. Virchows Arch 2010); other studies have shown that a variety of measures are predictive including % cancer involvement, total length of cancer, and greatest % of cancer in a core (Brimo F et al. Histopathology 2008). 




REPORTING DISCONTINUOUS FOCI OF PCA 

 Involvement by multiple PCA foci separated by BPT
No consensus on quantification method:

a. Adding foci, ignoring intervening BPT (additive 
quantification)

b. Assessing discontinuous foci as single focus 
(linear quantification, end-to-end measurement)

Both methods showed excellent correlation with 
tumor at RP; linear quantification improved prediction 
of PCA extent
78% of discontinuous tumors on PBx results from 

single tumor nodule

Schultz et al. AJSP 2013; Arias-Stella et al AJSP 2015

ab



WHO 5TH EDITION UPDATE



HIGH-GRADE PROSTATIC INTRAEPITHELIAL NEOPLASIA

WHO 5th edition:
• Low grade PIN (LGPIN) and cribriform HGPIN are no longer regarded 

as distinct entities
• 3 main histologic patterns of HGPIN are recognized:

flattufting micropapillary

Presenter
Presentation Notes
entities like low grade prostatic intraepithelial neoplasia (LGPIN) and the cribriform subtype of high grade prostatic intraepithelial neoplasia (HGPIN) are no longer regarded as distinct entities



Flat

Tufted

Micropapillary

HGPIN

Presenter
Presentation Notes
Frequently, different patterns are found within the same specimen. 




ATYPICAL INTRADUCTAL PROLIFERATION

• Existence of a “cribriform” pattern of HGPIN 
is now controversial; its diagnosis is NOT 
recommended

• An intraductal proliferation architecturally 
and/or cytologically more complex than 
HGPIN, but which falls short of IDC-P, is 
referred to as:

- Atypical Intraductal Proliferation

(AIP)

Presenter
Presentation Notes
Cribriform HGPIN may represent a group of intraductal proliferations that border on intraductal carcinoma of the prostate (IDC-P) {32589068}.  As discussed in the section on IDC-P (see section 6.1.1.2), this group of lesions is increasingly referred to as "atypical intraductal proliferation (AIP)" that encompasses a spectrum of intraductal proliferations which are architecturally and/or cytologically more complex than HGPIN, but falls short of those of IDC-P. Although a consensus on the best terminology for this group of lesions is yet to be reached {29199015; 32589068; 30825003}; the limited literature on the topic has so far suggested that they have clinical and molecular features in line with being a short step away from I.DC-P



Atypical Intraductal Proliferation
HMWCK

Loose cytologically atypical 
cribriform glands 

Loose cytologically atypical 
cribriform glands 

Loose cytologically bland 
cribriform glands 

GUPS Grading of Prostate Cancer. Epstein et al. Arch Pathol Lab Med 2020

Presenter
Presentation Notes
AIP is typically characterized by loose cribriform proliferations lacking intraluminal necrosis and/or severe nuclear atypia required for a diagnosis of IDC-P



Atypical Intraductal Proliferation
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Atypical Intraductal Proliferation

p63

Presenter
Presentation Notes
Top biopsy showing classic AIP morphology, exhibiting expansile large glands with occasional branching and loose cribriform proliferation. Luminal spaces account for >50% of cellular mass. These morphological features are worse than high-grade prostate intra-epithelial neoplasia (HGPIN), but fall short of the diagnostic criteria of intraductal carcinoma (IDC-P). P63 basal cell immunostaining demonstrated preservation of basal cells in corresponding AIP component.

Bottom left: Atypical intraductal proliferation (AIP). Another low-power example of prostate biopsy showing classic AIP morphology with an expansile loose cribriform proliferation.

Bottom right: Atypical intraductal proliferation (AIP) and high-power (B) example of prostate biopsy showing AIP with an exclusive non-cribriform architecture but significant nuclear pleomorphism, falling short of ×6 nuclear enlargement criteria of intraductal carcinoma (IDC-P).



INTRADUCTAL CARCINOMA OF THE PROSTATE (IDC-P)

 Distinct entity in 2016 WHO
 Malignant secretory cells growing within 

and expanding prostatic ducts/acini:
- Retrograde spread of PCA into 

prostatic glands
- Precursor to PCA (rare cases)

 Associated with adverse prognostic 
features at RP:
- High GS, large tumor, EPE, SVI, + 

margins
 Independent predictor of clinical 

outcome

Presenter
Presentation Notes
Intra-acinar and/or intraductal neoplastic epithelial proliferation with features of HGPIN, but exhibits much greater architectural and/or cytologic atypia




• Solid
• Dense cribriform 

(>50% epithelium) 

Guo & Epstein. Mod Pathol 2006

IDC-P: Diagnostic Criteria

Guo & Epstein. Mod Pathol 2006

Spanning of large acini/ducts by 
malignant epithelial cells with 

preservation of basal cells

or
• Loose cribriform (<50%) 
• Micropapillary

- Comedonecrosis (non-focal)
- Marked nuclear atypia 

(nuclear size ≥6x normal) 

Presenter
Presentation Notes
More recently Guo and Epstein have proposed a set of criteria for IDC-P enrollment: 
McNeal & Yemoto 1996
Involved ducts and acini lined by an epithelial layer showing features of moderate to high-grade PIN
Luminal extensions from the epithelial lining completely bridged the luminal diameter either as trabeculae or cell masses

Central compartment of cells (proliferating in absence of contact with stroma) span duct lumina

Criteria to distinguish IDC-P from HGPIN 
Major criteria for IDC-P consistently found
large-caliber glands (at least 2x normal glands)
glands filled with cytologically malignant cells which
span the gland lumen (lumen-spanning lesion)
retain basal cell layer 
central comedonecrosis (not found in all IDC-P cases, but never seen in HGPIN)
Minor criteria
presence of two cell populations (peripheral and central)
glands with smooth rounder outlines branching at right angle, vs. irregular glands branching at acute angle






INTRADUCTAL CARCINOMA OF THE PROSTATE (IDC-P) 

solid dense cribriform loose cribriform

• Presence of IDC-P associated with invasive PCA should be noted
• Isolated IDC-P on PBx should NOT be graded
• Still controversial whether IDC-P should be incorporated into PCA grading

Marked cytologic atypia +/- comedonecrosis

micropapillary

Presenter
Presentation Notes
In recent years, studies on the molecular changes and the clinical implications of IDC-P have gained considerable momentum. Therefore, the IDC-P section has been significantly expanded in this 5th edition. 
There is a general consensus on the negative prognostic impact of identifying IDC-P in patients with invasive prostate cancer and the need to report its presence; given clinical management implications.-
Whether to incorporate IDC-P areas in the calculation of assigned Gleason score remains a major controversy. This has resulted in the unfortunate divergence in practice guidelines among leading professional societies. 

These major controversies are in the field of prostate cancer and relate to IDC-P and whether it should be included in the Gleason grading as well as other nuances of grading and nomenclature. 




IDC-P with comedonecrosis

p63

Fine et al. Am J Surg Pathol 2018; Madan et al. Histopathology 2019 

Presenter
Presentation Notes
IHC stains revealed labeling for basal cell markers in a basal cell distribution for at least some comedonecrosis foci in 18 of 19 (95%) cases, 12 with IDC-P exclusively and 6 with a mix of IDC-P and invasive carcinoma comedonecrosis foci. These results suggest that comedonecrosis is strongly associated with IDC-P and hence, the routine assignment of pattern 5 to carcinoma exhibiting comedonecrosis should be reconsidered. 



INTRADUCTAL CARCINOMA OF THE PROSTATE (IDC-P)

Invasive PCA spreads into benign ducts/acini

Late event in tumor progression 

IDC-P represents two distinct entities

Progression from HGPIN precursor

Isolated IDC-P (in situ) – small minority

Presenter
Presentation Notes
Front and center is the fact that current biologic and clinical evidence are heavily in support of IDC-P representing two distinct entities. Only a small minority of IDC-P lesions are now thought to be truly “in-situ” in nature; originating through a progression from HGPIN precursor. The majority of IDC-P lesions are formed as late events in tumour progression where high grade invasive prostate cancer spread into (colonize) benign prostate ducts/acini. Accumulating genomic data strongly support this “intraductal spread” origin of most IDC-P from preexisting invasive cancer rather than progression from HGPIN.




• 17% of RP cases

• 2.8% of PBx with high-grade carcinoma (mean GS 8)

• 0.1-0.3% of PBx without invasive carcinoma (isolated IDC-P)

INTRADUCTAL CARCINOMA OF THE PROSTATE (IDC-P) 
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Isolated IDC-P



Working up/Reporting Atypical Lesions Suspicious for IDC-P in PBx

IDC-P vs PCA

IDC-P with PCA Isolated IDC-P

Overall GS 
would change

Overall GS would 
not change

 IHC
 Report
 Note prognostic 

significance

 No IHC

 IHC to distinguish IDC-P from 
PCA

 Note prognostic significance 
 Recommend immediate 

rebiopsy or definitive therapy

Presenter
Presentation Notes
How do you work up and report IDC in prostate biopsy? It depends on two things, wether there is associated Pca and if a definitive diagnosis will change the overal GS If the biopsy contains a focus of atypical glands for which the differential diagnosis is between IDC and Pca, if the biopsy contains invasive cancer, work up the case with IHC only when the overall GS would be changed if the nature of the atypical glands is ascertained. For example, the Pca is 336, and the atypical glands are IDC, the overall GS will still be 336. In contrast, if the atypical glands are cribriform cancer, then the overall GS will be 347. You should then XXX.
Rarely the biopsy contains IDC only without concomitant invasive cancer. You have to do IHC to confirm the presence of IDC, and 



HEREDITARY TUMOUR SYNDROMES

• Homologous Recombination Repair (HRR) defects 
& Lynch Syndrome DNA mismatch repair (dMMR):

- Germline (or somatic) alterations in DNA repair 
genes are present in 20% of aggressive primary 
and metastatic PCa

- IDC-P and cribriform histology are more likely 
to harbor DNA repair genetic defect 

- Advanced PCa harboring HRR defects are likely 
to respond to PARP inhibitors

- PCa with defected dMMR are offered immune 
checkpoint inhibitors

Presenter
Presentation Notes
The importance of appropriately recognizing and documenting IDC-P may extend beyond individual patient to family members. Currently the NCCN guidelines recommends germline mutational testing of HRR and MMR genes in these patients.

Among hereditary tumour syndromes, those associated with Homologous Recombination Repair (HRR) defects and Lynch syndrome are of particular import in the setting of prostate adenocarcinoma. This is primarily due to recent revelations that germline (or somatic) alterations in DNA repair genes (e.g. BRCA1, BRCA1, ATM, CHEK2, FANCI, PALB2, MSH2, etc.) are present in up to 20% of aggressive primary and metastatic prostatic carcinoma. Advanced prostate cancer harbouring HRR defects are likely to response to PARP inhibition, while those with defected DNA mismatch repair (dMMR) are poised to be offered immune checkpoint inhibitors.  Morphologic correlates (eg. Intraductal carcinoma and cribriform histology) of prostate carcinoma that are more likely to harbour DNA repair genetic defect are increasingly elucidated in high risk adenocarcinoma. Detailing the impact of the above advances has led to significant expansion of the text on pathogenesis and molecular diagnostics in acinar adenocarcinoma of the prostate.

Up to 20% of metastatic prostatic carcinoma harbour germline or somatic alterations in DNA repair genes involved in mismatch repair (MMR) and homologous recombination repair (HRR) pathways. Presence of HRR defects predicts response to inhibitors of Poly-ADP-ribose polymerase inhibitors (PARPi), an enzyme that is involved in alternative DNA repair mechanisms. Therefore, current guidelines recommend tissue assessment of germline and somatic HRR in CRPC patients prior to receiving PARPi. PD-1/PD-L1 targeted Immune Checkpoint Inhibitors (ICI) have demonstrated a durable response in a wide array of cancers. Recently, ICI have been approved in advanced solid tumours harbouring genetic defects in DNA mismatch repair (dMMR) including prostate cancer. Detection of dMMR by IHC or molecular assays (MSI or Next generation Sequencing) is therefore indicated in patients with advanced CRPC patients in consideration for immunotherapy.
 



GENETIC TESTING RECOMMENDATIONS

• Germline genetic testing, with or without 
pretest genetic counseling, recommended for 
patients with PCA and any of the following:

- Positive family history 
- High-risk, very-high-risk, regional, or 

metastatic PCA (regardless of family history)
- Ashkenazi Jewish ancestry
- Intraductal histology

Intraductal carcinoma

Presenter
Presentation Notes
The presence IDC-P and/or cribriform pattern 4 has been shown by some to be associated with higher incidence of inherited germline alterations in DNA repair genes (HRR and dMMR). This has triggered some professional cancer organizations to recommend the performance of germline genetic testing in all prostate cancer patients harbouring these lesions.



PROSTATIC DUCTAL ADENOCARCINOMA

• Uncommon (~3%) aggressive variant derived 
from prostatic glandular cells

• Clonally similar to acinar
• Defined morphologically by pseudostratified 

columnar epithelium
• 2 major architectural patterns:

- Papillary: with true fibrovascular cores 
lined by stratified tall columnar cells

- Cribriform: complex glandular 
arrangements with closely apposed acini 
showing slit-like lumina and multilayered 
nuclei 

Presenter
Presentation Notes
In this edition, we contemplated the notion of transitioning ductal adenocarcinoma into a subtype of acinar adenocarcinoma rather than maintaining it as a separate type of prostate cancer. Ultimately, given its distinctive clinical behaviour and at times unique metastatic pattern, we elected to maintain ductal adenocarcinoma as a separate type at this time.

Papillary & large cribriform are common morphological patterns




PROSTATIC DUCTAL ADENOCARCINOMA

• Enriched for germline or somatic pathogenic 
alterations in genes regulating DNA repair

• On RP, ductal is reserved for >50% ductal 
morphology 

• On Bx, adenocarcinoma with ductal features is 
recommended

• Any proportion of ductal on Bx carries increased 
risk of BCF and metastatic disease 

• Less responsive to ADT; higher propensity for 
visceral metastasis (mostly to lungs, liver, testis)

• Equivalent to Gleason pattern 4 or 5 

Presenter
Presentation Notes
In this edition, we contemplated the notion of transitioning ductal adenocarcinoma into a subtype of acinar adenocarcinoma rather than maintaining it as a separate type of prostate cancer. Ultimately, given its distinctive clinical behaviour and at times unique metastatic pattern, we elected to maintain ductal adenocarcinoma as a separate type at this time.

Papillary & large cribriform are common morphological patterns




UPDATE ON STAGING



PROSTATE CANCER STAGING (AJCC 8TH EDITION)

Stage Description
T0 No evidence of residual tumor
No T1
T2 Tumor confined within prostate
T3 Tumor through prostate capsule

T3a Extraprostatic extension

T3b Seminal vesicle invasion
T4 Tumor invades adjacent structures

N1 Regional lymph nodes involvement

M1a Non-regional lymph node involvement

M1b Bone involvement
M1c Visceral sites involvement

Pathologic stage 

Nguyen DP et al. J Urol 2018; Bhindi B et al. J Urol 2017; AJCC 8th edition

Organ-confined disease (pT2)
No longer subclassified by extent or laterality

Presenter
Presentation Notes
pT2 subclassification is not a prognostic indicator of survival related outcome;
pT2 subclassification demonstrated limited discrimination for BRFS, MFS, PCSS.

Does Subclassification of Pathologically Organ Confined (pT2) Prostate Cancer Provide Prognostic Discrimination of Outcomes after Radical Prostatectomy? (Nguyen DP et al. J Urol. 199, 2018)
15,305 patients with T2 disease at RP from MSKCC & Mayo Clinic between 1985-2016 (median FU 6.0 yrs)
Univariate analysis: pT2 subclassification was associated with BCR and distant metastasis, but NOT with overall mortality and death from disease
Multivariate analysis: NO association between pT2 subclassification and BCR or distant metastasis
pT2 subclassification is not a prognostic indicator of survival related outcome


Independent Validation of the American Joint Committee on Cancer 8th Edition Prostate Cancer Staging Classification. Bhindi B et al. J Urol. 198, 2017
13,839 RP patients from Mayo Clinic (1987-2011), 11,031 pT2 (median FU 10.5 yrs)
pT2 subclassification demonstrated limited discrimination for BRFS, MFS, PCSS
Supported prognostic Stage Group reclassification:
- PSA ≥ 20 ng/ml (T1-2)   ------------ Stage Group III A
- Grade Group 5 (any T)  ------------ Stage Group III C
Data support changes in new AJCC classification







EXTRAPROSTATIC EXTENSION  

• Tumor beyond confines 
of gland

• Admixed with 
periprostatic adipose 
tissue; easily recognized 
in posterolateral, 
posterior, lateral regions

• Tumor in skeletal muscle 
does NOT constitute EPE

• Extent (focal/nonfocal) 
and location of EPE 
should be documented

pT3a

Magi-Galluzzi et al. Mod Pathol 2011 



Tumor in perineural space Tumor extends beyond prostate 



Tumor bulges beyond prostate contour



Microscopic bladder 
neck involvement

pT3a 

Tumor in skeletal muscle 
pT2

Magi-Galluzzi et al. Mod Pathol 2011

Presenter
Presentation Notes
Neoplastic cells within smooth muscle bundles of bladder neck in absence of benign glandular tissue 

Magi-Galluzzi et al. Mod Pathol 2011



Focal EPE Nonfocal EPE
• few neoplastic glands
• <1 hpf on ≤2 separate sections 

• more than a few glands
• more extensive than focal

Epstein
Wheeler



RELATIONSHIP BETWEEN EXTENT OF EPE AND BCR-FREE SURVIVAL

Ball et al. Urology 2015 Jeong et al. Eur Urol 2015

Subclassification of EPE extent improves correlation with BRFS



SEMINAL VESICLE INVASION

Tumor invades muscular wall of extraprostatic portion of seminal vesicles

pT3b

Berney et al. Mod Pathol 2011



SURGICAL MARGIN INVOLVEMENT (+SM)

• Tumor extends 
(extraprostatic or 
intraprostatic) to 
prostate inked surface 

• For +SM document:
- Location
- Extent (limited: <3 

mm or non-limited: 
≥3 mm; linear 
length of +SM)

- Gleason pattern @ 
+SM: pattern 3, 4, 5

Tan et al. Mod Pathol 2011



LYMPH NODE INVOLVEMENT (LNI)

• Important for adequate staging

• # and diameter of largest 
metastatic focus are 
independent predictors of 
early BCR [Passoni et al. BJU Int 2014]

• Extranodal extension is  
associated with significantly 
higher risk of BCR and “global” 
recurrence [Luchini et al. Sci Rep 2017]



LYMPHOVASCULAR INVASION (LVI)

• Significantly associated with 
adverse clinicopathologic 
features

• In pT3a and pT3b disease, LVI had 
1.2 and 1.4-fold higher overall 
mortality than their counterparts 
without LVI [Jamil et al. Clin Genitourin
Cancer 2021]

• Patients with LVI alone fared 
similarly to patients with LNI 
alone. Patients with LVI + LNI had 
worse OS than those with only 
LVI or LNI [Rakic et al. Urol Oncol 2021]



TAKE HOME POINTS

• In addition to accurate PCA diagnosis, pathology report should include 
essential elements to estimate tumor malignant potential

• Pathological parameters need to be:
- Accurate
- Reproducible
- Consistently reported

• Unfavorable pathologic features (IDC, cribriform architecture, EPE, SVI, LVI) 
are important predictors of clinical outcome

• Genetic testing is recommended for patients with unfavorable features to 
guide precision therapy, active surveillance discussions and clinical trials 
eligibility

Presenter
Presentation Notes
Approximately 5% to 17% of men with PCA carry mutations in key genes including BRCA2, ATM, BRCA1, CHEK2 and DNA mismatch repair genes,1,3,4 informing precision therapy, active surveillance discussions and clinical trials eligibility



THANK YOU!

cmagigalluzzi@uabmc.edu



C. Magi-Galluzzi, M.D., Ph.D.
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