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Learning Objectives

• Identify sources of data sets for reporting prostate 
specimens containing cancer

• Review recommended and optional items to be 
reported in prostate biopsies and prostatectomy 
specimens

• Discuss practical issues concerning recent changes 
to reporting guidelines, Gleason scoring and the 
application of Grade Groups in contemporary 
practice

• Review emerging topics of prognostic significance 
in prostate pathology.



www.cap.org/



 Gleason score – Grade Group (ISUP Grade)
 case level (composite) or specimen level for biopsies
 % pattern 4 and/or 5

 intraductal carcinoma
 no more sub-staging of pT2 for radical prostatectomy specimens



www.iccr-cancer.org/



https://www.cancercare.on.ca/



Prostate Biopsies: 
Recommended Elements

• Histologic type - acinar-type adenocarcinoma (99.5%)
• Histologic grade - Gleason Score

 Gleason primary (predominant)
 Gleason worst remaining
Grade Group
 % pattern 4 for Gleason score 7/10 (3+4)

• Tumour quantitation
 Number positive cores/total number of cores
 % core involvement for each positive core
 total mm cancer/total mm prostate tissue

• Periprostatic fat invasion - (yes/no)
• Seminal vesicle/ejaculatory duct invasion -

(yes/no/not applicable)



Extent Involvement in Active 
Surveillance: The Devil is in the 

Details!

www.how-to-draw-funny cartoons .com 

90% or 20%??

http://www.how-to-draw-funny/


Active Surveillance

• Observation with curative intent

• Regular follow-up:
• PSA

• DRE

• serial biopsies

• imaging (prostate MRI) 

• Treatment as soon as low-risk cancers become 
higher risk/progress

• Avoid negative impacts of overtreatment for 
disease that remains low-risk 





0.7 mm

1.1 mm



Total core length = 8.2 mm
Adenocarcinoma = 1.8 mm
Intervening benign tissue = 5.6 mm

% Cancer Option 1 = 20%
 0.7 + 1.1 mm
 subtracting intervening benign tissue

% Cancer Option 2 = 90% (discontinuous involvement)
 0.7 + 3.0 + 2.6 + 1.1 mm
 including intervening benign tissue

% Cancer Option 3
 descriptive reporting
 the “compromise” option



Bottom Line on Reporting 
Discontinuous Core Involvement
• Be consistent in how you handle benign intervening 

stroma

• Make sure your clinical colleagues are aware of 
how you do this

• Descriptive reporting option:
 2 discontinuous foci measuring 1.8 mm in total

 involvement of 20% of the core and spanning 90% of 
the core 





JHH Experience:
Including intervening 
benign tissue better 
predicted pT and 
surgical margin status



One Tumour or Two?



 40 biopsy-radical prostatectomy 
pairs  

 biopsy core with highest % 
involvement showing 
discontinuous involvement (> 2 
mm gap of intervening benign 
tissue)

 31/40 (78%) cases were associated 
with a single large focus at radical 
prostatectomy (often irregularly 
shaped)   





 Dual ERG/SPINK1  immunohistochemistry (IHC)
 Discrepant staining between foci = different clones/tumours

 97 biopsies (80 patients) with at least 2.5 mm intervening benign 
prostate between foci

 Gleason scores 6-9/10
 20-100% core involvement (including intervening benign prostate) 

 25% of cores with discontinuous involvement harbour distinct 
cancer clones - exclude intervening benign prostate in these cases 
when reporting % core involvement.



Prostate Biopsies: Optional 
Elements

• % Gleason pattern 4 and 5 for Gleason score > 7/10 
(4+3)

• Intraductal carcinoma - (yes/no)

• Lymphovascular invasion - (yes/no)

• Perineural invasion - (yes/no)

• Additional findings
 None identified
 HG PIN
 Adenosis
 Inflammation - specify type
 Other



Prostate Biopsies: Specimen vs 
Case Level

• Specimen level - individual diagnostic line for each 
part

• Case level - summary (synoptic) for all parts



Prostatectomy: Recommended 
Elements

• Histologic type - acinar-type adenocarcinoma (99.5%)

• Histologic grade - Gleason score
 Gleason primary (predominant)
 Gleason secondary
 Gleason tertiary - < 5% not incorporated into Gleason score
 Grade Group

• Tumour quantitation
 Estimated % involvement
 Size of “dominant” nodule (if present)

• Extraprostatic extension - (no/yes)
Focal or non-focal



Prostatectomy: Recommended 
Elements

• Urinary bladder neck invasion - (no/yes)
• Seminal vesicle invasion - (no/yes/no seminal vesicle 

present)
• Surgical margins

 Uninvolved 
 Involved

o Limited (< 3 mm) or non-limited (> 3 mm)

• Treatment effect
 Hormone therapy - no Gleason score

• Regional lymph nodes
 No lymph nodes submitted/found
 Number involved/number examined
 Size of lymph nodes/metastatic deposits – optional
 Extranodal extension - optional



Prostatectomy: Optional 
Elements

• % pattern 4 and/or 5 - for Gleason score > 7/10

• Intraductal carcinoma - (no/yes)

• Extraprostatic extension - location(s)

• Surgical margins
 Linear extent(s) in mm 
 Unifocal or multifocal
 Gleason pattern at a positive margin

• Margin positivity at a site of extraprostatic extension

• Lymphovascular invasion 

• Perineural invasion



Prostatectomy: Pathologic 
Staging (pT)



2014 ISUP Consensus Conference: 
Are More Revisions to the Gleason 

System Really Necessary?



ISUP Consensus Conference:
Chicago, November 1, 2014 

• Recognized need for further modifications
 lack of consensus on specific grading issues

 some grading issues not covered in 2005

 changes in prostate cancer management

• 67 urological pathologists (17 countries)

• 17 clinical leaders

• Presentations/discussions on key issues  
 voting on evidence-based recommendations





Voting Summary



All Cribriform Glands = Pattern 4

• Original and 2005 modified Gleason allowed 
cribriform pattern 3

• 2008 - poor reproducibility for small cribriform glands

• 2011-2014 - cribriform glands (large and small) in 
prostatectomy specimens associated with 
biochemical failure 

Sieve-like architecture 
(glands within glands)



Glomeruloid Glands = Pattern 4

• No consensus in 2005

• 2009 - glomeruloid glands associated with higher 
grade cancer (> 80% of cases on biopsy)



Borderline Pattern 3 vs 4? 
• Tangential sectioning, crush artifact, occasional 

poorly-formed glands 

• Choose the lower pattern



• Main Problem Area 

 threshold for minute components of pattern 4

 especially challenging with small poorly-formed glands

 assumption that “experts” always go with higher grades     



Intraductal Carcinoma (IDC)



Intraductal Carcinoma is NOT
Graded

• Issue not addressed in 2005
• IDC (not ductal variant carcinoma)

• Adverse prognostic indicator across all risk groups 
regardless of treatment modality



Mucinous Carcinoma

2005 no consensus on 
how to grade - default 
pattern 4 regardless of 
architecture???

Biochemical free and 
overall survival same or 
better than conventional 
acinar carcinoma 

2014
o pattern 4 if cribriform
o pattern 3 if discrete 

well-formed glands



Pattern 4

Fused Glands Cribriform Glomeruloid

Poorly-Formed Glands



Homogenization of Pattern 3

 Individual, discrete, well-formed glands



Evolution of the Gleason Diagram



Question from Clinicians: Is 
Gleason 6 Still a “Cancer”?

• “Indolent lesion of epithelial origin” (IDLE)

• “Prostatic epithelial neoplasm of insignificant significance”

• Metastatic potential for pure Gleason 6 is negligible (but NOT
zero)
• 0.48% of 21920 prostatectomies have lymph node metastases (Liu et 

al, Pathology 2014:306-10)

• Still meets clinical, morphologic, immunohistochemical and 
molecular criteria for “cancer”.



Concept of Grade Grouping

• Rationale:
 Gleason < 5/10 has all but disappeared  

 Gleason 6/10 is “low risk” - tough for patients

 Gleason 7/10 can be (3+4) or (4+3)

 Gleason 8-10 is “high-risk” and split into (4+4), (4+5), (5+4) 
and (5+5) 



Grade Groups: Chicago 2014

• 5 groups
 Group 1 – Gleason 6/10 (3+3) or less

 Group 2 – Gleason 7/10 (3+4)

 Group 3 – Gleason 7/10 (4+3)

 Group 4 – Gleason 8/10 (4+4), (3+5)*, (5+3)*

 Group 5 – Gleason 9-10/10 (any combination of pattern 
4 and 5)

• Still Gleason grading (as per modifications from 
Chicago 2014)



• 5 centres
• 20,845 radical prostatectomies 

(2005-2014)
• 16,172 pre-prostatectomy 

biopsies*
• 5,501 treated by radiotherapy* 

(2005-2014)



WHO 2016 Edition 
GU Tumor Blue Book



Grade Group 1

• Lowest grade possible - reassuring to patients

• Metastatic potential negligible (but not zero)

• Potential to reduce over-treatment of indolent 
disease

• But, follow-up required re: possibility of un-sampled 
higher grade cancer



Grade Groups in Practice

Synoptic:
Histologic type – usual acinar
Overall Gleason Score – 7/10 (3+4)
Grade group – 2
% Gleason pattern 4 – 10% 
Distribution – bilateral 
Number of positive cores – 3
Number of cores total – 4
% tissue involvement – 25%
% involvement for most involved core – 50%
Perineural invasion – not identified

Grade Group 1

Grade Group 1

Grade Group 2



 Reporting percent pattern 4 in biopsies and radical prostatectomies
 Reporting minor high-grade patterns in biopsies and radical prostatectomies
 Grading “core vs jar vs case” level
 Grading separate tumour nodules in radical prostatectomies

 Main goal of consensus conferences - uniformity in reporting of prostate 
cancer grade 



Reporting % Pattern 4

• Uniform reporting of grade regardless of specimen 
type – avoids confusion created by different rules 
for biopsy vs RP

• Active surveillance patient selection - < 10% 
pattern 4 may be suitable (CCO PEBC, ASCO 
guidelines)

• Radiation therapy approaches can differ for (3+4) 
vs (4+3) - “(3+4) with pattern 4 approaching 50%”

• Quality assurance - < 5% pattern 4 should 
stimulate intradepartmental QA review 



Reporting % Pattern 4 



 Measure linear extent of cancer in biopsies
 Estimate % pattern 4 and/or 5
 Subdivide Gleason 7 cancers by % pattern 4:

o 1-24% (low)
o 25-49%
o 50-74%
o 75-95% (high)



Implications for Active Surveillance

• Low % pattern 4 Gleason 7/10 (3+4) on biopsy
• 5-10% pattern 4 cases have the same risk of unfavourable 

Gleason score as Gleason 6/10 (3+3) at prostatectomy

• Negate effect of interobserver variability for small 
amounts of pattern 4, allowing low % pattern 4 cases 
to enter active surveillance.





 Need to report estimate of % pattern 4



Reporting Minor High-Grade 
Patterns in Prostatectomies

• (3+3) with < 5% pattern 4 = (3+4) not (3+3) with 
“tertiary pattern 4”.

• (4+4) with < 5% pattern 5 = (4+5) not (4+4) with 
“tertiary pattern 5”.

• Use “minor” high-grade pattern - not tertiary 

• Is there an upper limit to % pattern 5 as  a minor 
pattern?
 all evidence is based on minor high-grade < 5%

 50% -3 + 30%-4 + 20%-5 will have worse behaviour



 1 core per container - only 1 score
 2-3 cores per container from the same site - global score for all 

cores
 Multiple cores from different sites per container - to be avoided 

 Different cores can have different scores/grade groups
 Some clinicians use the core with the highest score for treatment 

planning - others consider where the cores came from
- ipsilateral sites 
- contralateral sites



Sampling Issues on Prostate 
Biopsy: Interpreting Gleason 

Scores – Highest vs Composite?



21 3

8 x 7 mm left posterior nodule
3 cores – 1) mid, 2) left medial, 3) left lateral 

Sampling Issues: Case 1



Mid Left Medial Left Lateral

6/10 (3+3)
1 of 1 core

15% involvement
(% pattern 4 - 0)

7/10 (3+4)
1 of 1 core

80% involvement
(% pattern 4 - 10)

8/10 (4+4)
1 of 1 core

5% involvement
(% pattern 4 - 100)



Synoptic Report: Composite 
Gleason Score: Case 1

• Histologic type – adenocarcinoma, usual acinar type

• Overall Gleason Score – 7/10 (3+4) (not 8/10 (4+4))

• Grade group – 2 (not Group 4)

• % Gleason pattern 4 – 10% 

• Distribution – unilateral, left 

• Number of positive cores – 3

• Number of cores total – 12

• % tissue involvement – 8%

• % involvement for most involved core – 80%

• Perineural invasion – not identified

• Intraductal carcinoma – not identified



12 x 7 mm left posterolateral nodule
2 cores – 1) left medial, 2) left lateral 

2

1

Sampling Issues: Case 2



Left Medial Left Lateral

7/10 (3+4)
1 of 1 core

80% involvement
(% pattern 4 - 30)

8/10 (4+4)
1 of 1 core

60% involvement
(% pattern 4 - 100)

Right medial - 6/10 (3+3), 1 of 1 core,  30% 
Right transition zone - 6/10 (3+3), 1 of 1 core, 20%
Right lateral - 6/10 (3+3), 1 of 1 core,  10%



Synoptic Report: Composite 
Gleason Score: Case 2

• Histologic type – adenocarcinoma, usual acinar type

• Overall Gleason Score – 7/10 (4+3) (not 8/10 (4+4))

• Grade group – 3 (not Group 4)

• % Gleason pattern 4 – 70% 

• Distribution – bilateral 

• Number of positive cores – 5

• Number of cores total – 10

• % tissue involvement – 20%

• % involvement for most involved core – 80%

• Perineural invasion – present

• Intraductal carcinoma – not identified





Cases

• 197 patients with biopsies showing:
 > 2 Gleason scores (3+3, 3+4, 4+3)
 > 1-step difference in Gleason score (3+4, 4+4, no 4+3) 

• 100 underwent radical prostatectomy

• Radical prostatectomy Gleason score (higher, same 
or lower) was compared to biopsies using:
 composite biopsy Gleason score
 highest biopsy Gleason score



Composite Biopsy Gleason Score
 59% had same score at RP
 41% had a different score at RP

- 10% downgraded
- 90% upgraded (typically 1-step)



Highest Biopsy Gleason Score
 31% had same score at RP
 59% had a different score at RP

- 87% downgraded
- 13% upgraded 



Take Home Points

• There will always be assumptions/risks when 
interpreting biopsies with different Gleason scores.
 not to mention sampling issues and pathologist factors

• Using the highest biopsy Gleason score to assess 
risk category will tend to overestimate the true 
grade (ie: downgrading at RP)

• Using composite Gleason score will be more 
accurate, but has a risk of underestimating the true 
grade (ie: upgrading at RP) 



Emerging Topic: Types of Pattern 4 

Fused Glands Cribriform Glomeruloid

Poorly-Formed Glands



Which Pattern 4 Morphologies Predict 
Aggressive Behaviour?  Are They All the Same?





Large Expansile Cribriform Pattern 4 









 91 Gleason 7 prostatectomies
- cribriform - 61/91 (67%)
- IDC - 21/91 (23%)

 gene-specific methylation assay

 APC, RASSF1A, TBX15 significantly 
higher % methylation ratio with 
cribriform and IDC





New Synoptic Reporting Items at UHN

• Grade group - 1 to 5

• % pattern 4 or 5 (as a global % of all carcinoma)

• Cribriform morphology
o Present

o Absent

o Indeterminate

• Intraductal carcinoma
o Present

o Absent

o Indeterminate 



Issues With Poorly-Formed Glands

• Moved to pattern 4 by ISUP consensus 2005
 clinical outcome evidence to support the move???

• Frequently encountered in biopsies

• Suffer from high interobserver variability 

• Frequent cause of grief for pathologists re: active 
surveillance patient selection (is it 6 or 7?)

• Not predictive of upgrading/upstaging 

• Ki67 labelling index closer to pattern 3 



 Tangentially sectioned pattern 3?
 Poorly formed glands pattern 4?
 Κ = 0.34 (fair agreement) 



Poorly-Formed Glands: Do They 
Belong in Gleason Pattern 4?

• Outcomes for Gleason 7 patients on active 
surveillance 
• types/amount of pattern 4 at initial biopsy

• types/amount of pattern 4 after risk re-classification on 
follow-up biopsies after initial Gleason 6/10 (3+3).
 my experience that poorly formed glands are the most common 

reason for risk re-classification when pattern 4 = 5-10% of total 
carcinoma.

• Molecular characterization vs pattern 3 and other 
forms of pattern 4 



Active Surveillance for Gleason 7 Patients 
< 10% Pattern 4: My Predictions

Fused

Cribriform

Glomeruloid

Poorly-Formed

Definitely not suitable

Most likely not suitable

 Suitable - like pattern 3 
(especially cases < 10% 
pattern 4)



2014 ISUP Consensus Conference: 
Are More Revisions to the Gleason 

System Really Necessary?

Stay tuned for more!



Thank You!


