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Prostate Cancer Grading 

 Review of Evolution of Prostate Cancer Grading 

 1966 Gleason Grading System for Prostate Cancer 

 2005 ISUP Modified Gleason Grading 

 

 Proposal for New Grade Grouping 

 ISUP Nov 2014: Prostate Cancer Grading Panel, 

Chicago 

 Clarification of Previous ambiguous grading issues 

 Intraductal carcinoma 

 New Grade Grouping 



Gleason Grading System 

 1966 Donald F. Gleason 

 Based solely on architectural pattern  

 Overall grade (Gleason score) based on sum 
of 2 most common patterns 

 86% had advanced disease 

 PNB Sampling limited to a couple of large core 
biopsies directed to palpable abnormalities 

 Before immunohistochemical stains that would 
highlight basal cells  





TABLE 1. Gleason System 

Original Gleason System: 1966 & 1967 

Pattern 1: Very well differentiated, small, closely packed, uniform, glands in essentially 

circumscribed masses 

Pattern 2: Similar (to pattern 1) but with moderate variation in size and shape of glands 

and more atypia in the individual cells; cribriform pattern may be present, 

still essentially circumscribed, but more loosely arranged 

Pattern 3: Similar to pattern 2 but marked irregularity in size and shape of glands, with 

tiny glands or individual cells invading stroma away from circumscribed 

masses, or solid cords and masses with easily identifiable glandular differentiation within 

most of them 

Pattern 4: Large clear cells growing in a diffuse pattern resembling hypernephroma; may 

show gland formation 

Pattern 5: Very poorly differentiated tumors; usually solid masses or diffuse growth with 

little or no differentiation into glands 

Gleason’s Modifications: 1974 & 1977 

Patterns 1 & 2: Unchanged 

Pattern 3: Adds to earlier description: may be papillary or cribriform (1974), which vary in 

size and may be quite large, but the essential feature is the smooth and 

usually rounded edge around all the circumscribed masses of tumor (1977) 

Pattern 4: Adds to earlier description: raggedly infiltrating, fused-glandular tumor (1974); 

glands are not single and separate, but coalesce and branch (1977) 

Pattern 5: Adds to earlier description: can resemble comedocarcinoma of the breast 

(1977); almost absent gland pattern with few tiny glands or signet cells (1977) 



Many cases 

are adenosis 

(mimic of PCa) 

Some cases 

HGPIN 



ISUP 2005: Gleason Grading 

 International group of more than 70 leading 
urological pathologists 

 

 Attempt to achieve consensus in controversial 
areas related to the Gleason grading system  

 

 New tools for grading prostate cancer: 

 Diagram 

 Written descriptions  

 Reference images 

 

 



2005 







Gleason score 1 + 2 = 3 nodule of cancer on 

TURP 



Gleason score 2 + 3 = 5 adenocarcinoma on 

needle biopsy 



Gleason score 3 + 3 = 6 



Cribriform structures 



Gleason score 4 + 3 = 7 adenocarcinoma, 

where pattern 4 component consists of 

discrete yet poorly formed glands 



Gleason score 4 + 4 = 8 adenocarcinoma with 

fused glands 



Gleason score 4 + 4 = 8 with large irregular 

cribriform glands 



Gleason grade 5+4 = score of 9 adenocarcinoma 



Gleason grade 5+5 = score of 10 

adenocarcinoma 



Gleason pattern 5 cancer with cribriform gland 

containing central comedonecrosis 



Assigning Gleason Score 

 Primary pattern is the one that is predominant 
in area, by simple visual inspection 

 Secondary pattern is the second most 
common pattern 

 If only one pattern is in the tissue sample, that 
grade is multiplied by two to give the score 

 If the secondary pattern is less than 5% of the 
total tumor and a lower grade, it is ignored, 
and the primary grade is again doubled to give 
the Gleason score 



Assigning Gleason Score 

 Tertiary pattern is the third most common pattern and 
in many situations it is < 5% 

 On PNB, highest Gleason pattern must be 
incorporated into the score 
 Tumor composed of patterns 3 (60%), 4 (35%) and 5 

(<5%)  Gleason score = 3+5=8 

 On RP, if tertiary pattern is <5% of the tumor and a 
higher Gleason pattern; report as tertiary pattern 
 Tumor composed of 3 (60%), 4 (35%) and 5 (<5%)  

Gleason score = 3+4=7 with a tertiary pattern 5 

 On RP, if tertiary pattern is a significant percentage of 
the tumor (>5%), include it in the score 
 Tumor composed of 3 (50%), 4 (30%) and 5 (20%)  

Gleason score = 3+5=8 

 



Epstein et al. AJSP, 2015 



2014 ISUP Prostate Cancer 

Grading Panel 



2014 Chicago ISUP Consensus 

Meeting  

 Why further modifications? 

 Lack of consensus regarding certain grading issues at 
2005 meeting 

 

 Some grading issues not covered in 2005 

 

 New pertinent research and data since 2005 

 

 Changes in prostate cancer practice has led some 
clinicians to challenge the existing grading system 



Chicago ISUP Consensus Meeting  

 November 1, 2014 

 65 prostate cancer pathology experts from 19 
countries 

 17 clinical leaders (urologists, radiation oncologists, 
medical oncologists) 

 Different issues: 

Grading cribriform glands 

Grading glomeruloid glands 

Grading intraductal carcinoma 

Grading mucinous carcinoma 

 



 

 Cribriform pattern adenocarcinoma  

 Pattern 3 vs Pattern 4 ? 

 

2005 Modified Criteria 

 Pattern 3:  
 Small cribriform glands with regular contour and round 

evenly spaced lumina 

 Pattern 4:  
 Large cribriform glands or cribriform glands with an 

irregular border 

 

2014 ISUP Prostate Cancer 

Grading Panel 



Cribriform structures 



 On one (1) of 3590 

cases of prostate 

cancer was there 

consensus agreement 

of Gleason pattern 3 

cribriform growth 

among experts 

 

 





 Cribriform pattern had the highest OR for PSA 

failure at 5.89 

 Both large and small cribriform patterns linked 

to failure 

 Every mm2 of cribriform pattern increased the 

OR for PSA failure  



 

 Cribriform pattern adenocarcinoma associated 

with earlier biochemical recurrence, 

metastases and death 

 

 All cribriform patterns graded as pattern 4 

 
(Eur J Cancer 2014;50:1610-6. Am J Surg Pathol 2013; 37:1855-6) 

2014 ISUP Prostate Cancer 

Grading Panel 



2009 2005 



 

 Glomeruloid structures 

 Pattern 3 vs pattern 4 

No consensus reached in 2005 

2014 ISUP Prostate Cancer 

Grading Panel 



 Glomeruloid structures 

 Favored to be early cribriform structures, 

therefore graded as pattern 4 

2014 ISUP Prostate Cancer 

Grading Panel 



 45 needle biopsies with glomeruloid features 

 84% of cases associated with Gleason pattern 

4 or 5 on the same core 

 

 

 

 



 

 Glomeruloid structures 

 Favored to be early cribriform structures, 

therefore graded as pattern 4 

2014 ISUP Prostate Cancer 

Grading Panel 



2015 

Modified 

ISUP 

Gleason 

Patterns 



Other discussions and recommendations 

 

 Mucinous carcinoma should be graded based 

on underlying pattern; not more aggressive 

than non-mucinous carcinoma 

 

 Retire “hypernephromatoid” term 

2014 ISUP Prostate Cancer Grading 
Panel 



Other discussions and recommendations 

 

 How do we report and grade intraductal 

growth? 

2014 ISUP Prostate Cancer Grading 
Panel 



Intraductal Carcinoma of the Prostate 

Intraductal spread of conventional/acinar type 

prostatic adenocarcinoma 

 

 Not prostatic duct carcinoma 

 Not high grade prostatic intraepithelial 

neoplasia 

 Not cribriform pattern (GP 4) of 

conventional/acinar type carcinoma 



Intraductal Carcinoma of the Prostate 

 Spread of prostatic adenocarcinoma within 

prostatic ducts 
 Kovi et al. Cancer 1985;56:1566-73 

 Diagnostic criteria formalized 
 Guo, Epstein. Mod Pathol. 2006;19:1528-35  















How do we report and grade intraductal 
growth? 



How do we report and grade intraductal 
growth? 



How do we report and grade intraductal 
growth? 

 Intraductal carcinoma without invasive carcinoma 
in the background, should not be assigned a 
Gleason grade 

 Report presence of intraductal carcinoma and 
comment on its invariable association with 
aggressive prostate cancer 

 Eg 
 Invasive prostatic adenocarcinoma, conventional type 

with intraductal growth; Gleason score 8/10 (4,4) [see 
comment] 

 Intraductal carcinoma [see comment] 

 

2014 ISUP Prostate Cancer Grading 
Panel 



Proposal for New Prostate 

Cancer Grading System 



Why a “New” Grading System? 

 Problems with Gleason grading system scale 

 

 Use of inaccurate grade combinations for 

prognosis and therapy 

 

 Response to proposals to redefine Gleason 

score 6 as “not cancer” 



Problems with the Gleason Grading System 

 Original scores: 2-10 

 Reporting of GS 2-5 has virtually disappeared 

 Gleason’s original data – 27.9% (Recent Results Cancer Res 1977; 

(60):61-72) 

 Pathologists’ reporting of GS 2-4:  

 24% in 1991 vs 2.4% in 2001 (Eur Urol 2005;47:196-201) 

 Biopsy assignment of GS 2-4:  

 22.3% in 1994 vs 1.6% in 2003 (J Urol 2008;179:1335-8) 

 Biopsy assignment of GS 2-5 

GS2-4: 2.7% (1996-2000) vs 0% (2005) 

GS5: 12.2% (1996-2000) vs 0.3% (2005)  

(Virchows Arch 2006;449:62-627) 

 



Problems with the Gleason Grading System 

 GS 2-5 are virtually nonexistant and cannot be 

diagnosed on biopsies 

 

 GS 6 is the lowest score currently assigned 

 

 GS 6/10 may imply an intermediate risk disease 

in patient’s mind. 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 In literature and for therapeutic purposes, various 

scores have been grouped together (prognostic 
models/nomograms/risk stratification models) with 
the assumption that they have a similar prognosis 

 

 2-4; 5-7; 8-10  
 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs Observation Trial; N 

Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification system 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 

 2-4; 5-7; 8-10  
 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs Observation 

Trial; N Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification 

system 

 

   GS 2-4 virtually never exists 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 

 2-4; 5-7; 8-10  
 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs Observation 

Trial; N Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification 

system 

 

 Combining GS 6 (Excellent prognosis) with GS 7 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 

 2-4; 5-7; 8-10  
 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs Observation 

Trial; N Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification 

system 

 

     No distinction between 3+4 and 4+3 
             Urology 2000;56:823-827. Urology 2006;67:115-119. J Urol 2001;166:1692-

1697 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 2-4; 5-7; 8-10  

 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs 

Observation Trial; N Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification 

system 

 

     Combining GS 7 with GS ≥8 



Use of inaccurate grade combinations 

for prognosis and therapy 

 
 

 2-4; 5-7; 8-10  
 Prostate Cancer Outcomes Study; N Engl J Med 2013; 368: 436-445 

 

 2-6; 7-10  
 Prostate Cancer Prevention Trial & Prostate Cancer Intervention vs Observation 

Trial; N Engl J Med 2014; 370: 932-942 

 

 2-6; 7; 8-10  
 Scandinavian Prostate Cancer Group Study; NCCN; D’Amico classification 

system 

 

     Combining GS 8 with GS 9-10 



Response to proposals to redefine 

Gleason score 6 as ‘not cancer’ 

 

 Proposal to consider GS 6 as not cancer 

 Excellent prognosis 

 Ameliorate the fear associated with the term ‘cancer’ 

Response to frequent overtreatment of GS 6 

 

 Proposed term IDLE (indolent lesion of epithelial 

origin) (Lancet Oncol 2014;15:e234-242) 



Response to proposals to redefine 

Gleason score 6 as ‘not cancer’ 



Response to proposals to redefine 

Gleason score 6 as ‘not cancer’ 

 “Indolent lesion of epithelial origin – IDLE 

 

Remove the term “cancer” from indolent, low 

malignant potential lesions or minimal risk 

lesions detected by screening 

 

Prevent overtreatment since although small 

volume, well-diff PCa has a 5 and 10yr survival 

of 99 and 97%, over 90% of patients receive 

surgery and/or radiation 

 

 



2014 ISUP Prostate Cancer 

Grading Panel 

 Issues with removing the “cancer” label 

 

 20-25% of Gleason 6 PCa on biopsy are 

upgraded on the RP 

 Ie. Some may be “significant” cancers 

 

Risk of patients being lost to follow-up when 

labeled with “IDLE” 

 

 

 



 It may be easier to discuss surveillance 

options with patients if they are in .. 

 Grade Group 1  [Range 1-5]  

 vs Gleason Score 6/10 (3,3)  [Range 2-10] 

 

2014 ISUP Prostate Cancer Grading 
Panel 

5 

10 

1 

2 GS 

GG * 

* 

Better 

cancer 

Worse 

cancer 



Grouping Gleason Scores 

2-6 vs 7-10 

2-5 vs 6-7 vs 8-10 

2-4 vs 5-7 vs 8-10 

2-4 vs 5-6 vs 7-10 

2-6 vs 7 vs 8-10 

2-5 vs 6 vs 7 vs 8-10 

2-3 vs 4-6 vs 7 vs 8-10 

2-4 vs 5-6 vs 7 vs 8-10 

2-4 vs 5 vs 6 vs 7 vs 8-10 

2-3 vs 4-5 vs 6 vs 7-8 vs 9-10 

2-6 vs 3+4 vs 4+3 vs 8-10 

2-6 vs 3+4 vs 4+3 vs 8 vs 9-10 

 

Epstein 1993; Hanks 1995 

Pilepich 1987 

Russel 1991; Catalona 1994 

Freedland 2000 

D’Amico 1998; Tefilli 1999 

Bagshaw 1990 

Zagars 1995 

Ohori 1994; Epstein 1996 

Partin 1997 

Gleason 1977 

Makarov/Partin 2007 

Eifler/Partin 2012 







New Grading System (Novel Grouping) 

Grade Group 1 (GS 3+3=6)  

 Excellent prognosis with no risk of lymph node mets (AJSP 

2012;36: 1346-1352) 

Grade Group 2 (GS 3+4=7)  

 Very good prognosis, rare mets 

Grade Group 3 (GS 4+3=7)  
 Significantly worse prognosis 

Grade Group 4 (GS 8)  
 Bad prognosis, significantly better than group 5 

Grade Group 5 (GS 9-10) 

 



Gleason Grade Grouping 

Am J Surg Path 2016; 40 (2): 244-252 



Gleason Grade Grouping 



RP data from five institutions 

 Total 20845 RPs 

Pittsburg 

Karolinska 

Hopkins 

MSKCC 

CCF 

 



Biochemical Recurrence-Free Survival  

after Radical Prostatectomy  



Grade Group Hazard Ratio 5-Year 

Biochemical 

Recurrence-free 

Survival  

Grade Group 1 96% 

Grade Group 2 2.2 88% 

Grade Group 3 7.3 63% 

Grade Group 4 12.3 48% 

Grade Group 5 23.9 26% 

Gleason Grade Grouping 



Gleason Grade Grouping 

 Founded on the 1967-1973 Gleason system 
with many differences in the definitions and 
application of original system 

Disappearance of GS 2-5 

 Poorly formed glands = GG4 

 All invasive cribriform glands = GG4 

 Summing Gleason patterns on RP vs PNB 

 

 “New grading system” vs “novel grouping” of a 
modified Gleason grading system 

 

 



Gleason Grade Grouping 

Advantages 

 More accurately reflects prostate cancer biology (eg 
3+4 vs 4+3; 8 vs 9-10) 

 Lower number of grade categories 

 2, 3, 4, 5, 6, 7 (3+4), 7 (4+3), 8, 9, 10 vs 1-5 

 Lowest grade is Grade group 1 vs Gleason score 
6/10  when discussing cancer grade with patients 
 Even though many patients will have an excellent prognosis, the 

decision to go on active surveillance involves other factors than 
only Gleason score/Grade group (eg extent, PSA) 

 20% may have unsampled higher grade disease 

 

 



 

 90% of participants in Chicago meeting: Yes 

 

 Accepted by the WHO for the 2016 edition 

 Pathology and Genetics: Tumours of the Urinary System 

and Male Genital Organs 

 

 Used in conjunction with the Gleason system 

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

 

 

Gleason Grade Grouping 



Prostate Cancer Grading 

 Review of Evolution of Prostate Cancer Grading 

 1966 Gleason Grading System for Prostate Cancer 

 2005 ISUP Modified Gleason Grading 

 

 Proposal for New Grade Grouping 

 ISUP Nov 2014: Prostate Cancer Grading Panel, 

Chicago 

 Clarification of previous ambiguous grading issues 

 Intraductal carcinoma 

 New Grade Grouping 



Prostate 

Cancer 

Grading: A 

Contemporary 

Photomontage 
 

JI Epstein 

AJSP 2016 40:137-8 
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