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Å Discuss the role of the pathologist as a key member of the 

team managing genitourinary disorders, cancer in particular.

Å Review recent morphological changes and selected 

molecular data to be communicated in pathology reports that 

form the bases for treatment decisions. 

Themes and Objectives of this GU Pathology Session 



1- Review the clinico pathologic considerations for 3 important 

domains in prostate cancer prognosis and management

Diagnostic criteria for the conservative management

Clinical and prognostic significance of cribriform pattern

Differential diagnosis of large gland lesions of the prostate

2- Applying molecular testing to further guide the management of 

selected categories of prostate cancer

Objectives for the prostate session 



Å1st cancer incidence in males, 161360

Å3rd most frequent cancer deaths 26730

ÅHeterogenous clinical presentation, histology, 
genetics and and outcome

ÅManagement of newly diagnosed prostate cancer 
challenllenging 

Prostate Cancer





Epidemiology for Asia and Oman
A 2012 Eastern Mediterranean WHO report indicated that cancer rates in the region will 

double by 2030 with breast cancer, colorectal, stomach, thyroid and non-Hodgkin lymphoma 
were the five most prevalent cancers among Omanis



Prostate Cancer
Prognostic and Predictive Parameters

ÅGleason Score

ÅPretreatment PSAlevels

ÅTumor Stage

ÅMolecular markers



Prostate Cancer Prognostic Factors

Clinical

Serum PSA 

Clinical Stage

Health status

Age

Morphologic Path

Extent #of positive 

cores

Gleason score (GS)

% of Cain biopsies

Bio Markers

OncotypeDX

Prolaris

Decipher

Mismatch Repair

BRCA testing

Androgen Receptor



Management Choices of Prostate Cancer
Surgery: Radical Prostatectomy

Radiation Therapy: External beam,  seed implant

Cryosurgery: Ablation of tumor by freezing 

Hormone Therapy Advanced and metastatic disease

Chemotherapy Metastatic and recurrent disease

Immunotherapy Resistant and metastatic prostate cancer

Combination Therapy Multiple Scenarios

Active Surveillance Do nothing now, watch for progression

Watchful Waiting Plan on no treatment until symptomatic



Number of positive cores

and extent of core involvement 

How many positive cores

out of how many obtained ?

How much of the positive

cores are replaced by Ca ?



Prostate Needle Biopsy

Cancer ?
Yes No

Grade

Gleason

Score of 

every +

core

Extent of involvement

Å# of cores involved

Å% of core involvement and/or 

mm measurement of  Ca

ÅPerineuralinvasion

Staging Parameters

ASAP

HGPIN

# of cores

Extent

Benign Conds
Inflammation

Atrophy

Classify

% of Gleason >=4
Cribriform?



Diagnostic Categories-Needle Biopsy

Benign Tissue

Atypical/Suspicious Foci

High Grade PIN

IntraductalCarcinoma

Prostatic Carcinomq



Prostate Cancer Biology According to Grade 

ÅPatients with Gleason score 

(GS) 6 have an excellent

outcome

ÅThose with GS (9ï10) have the

worst prognosis

ÅClinical outcomes of GS 7 

cancer patients highly variable
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ÅDoes it matter if GS 7 is  (3+4) or (4+3) ?

ÅIs there a need to report % of pattern 4 ?

ÅNeed to report a very small amount of pattern 4 ?

ÅMost recently, acknowledge specific morphologies of pattern 4?

The ongoing refining of Gleason score 7 

!



3

4
7= 3+4

7=4+3 4

3

Sakr et al, Urology, 2001

Gleason is a 
Quantitative Grading 
Systemso it should 
account for grade 
heterogeneity in 
proportions 



3 4

3 4



3 4

<5%

Consensus: 3 + 4 = 7



Morphologic patterns of Gleason 4 include 

A. Presence of any cribriform pattern

B. Confluent growth pattern

C. Presence of ñpoorly formed glandsò

D. All of the above 



For biopsies with HGPIN and no prostate cancer, 

risk of cancer on follow up biopsy is related to:

A.  The architectural pattern of HGPIN

B.  Presence of HGPIN in several cores

C. Presence of ASAP focus adjacent to HGPIN

D. All of the above

E. B & C

http://directpoll.com/r?XDbzPBdJ6fEb4dIZraBXUsoL3Z8nQzRwVhUwKkBtJl


Gleason Pattern 4

Collagenous micronodules Glomerulations





ACTIVE SURVEILLANCE IN PROSTATE 

CANCER: ELIGIBILITY

INSTITUTION GLEASON SCORE # POSITIVE CORES % CORE POSITIVE

Hopkins Ò 6 Ò 2 Ò 50%

MSKCC Ò 6 Ò 3 Ò 50%

Schroder Ò 6 Ò 2 --

UCSF Ò 6 Ò 33% (min 6)Ò 50%

U Miami Ò 6 Ò 2 Ò 20%



Gleason Score Distribution

Mean and Range of Gleason Score in Biopsies with PCA

DƭŜŀǎƻƴ {ŎƻǊŜ Җ с33.6% (18% - 54%)

Gleason Score = 7 48.1% (24% - 78%)

DƭŜŀǎƻƴ {ŎƻǊŜ җ у 17.0% (3% - 28%)





Gleason Score Distribution

0

100

< = 6

0

50

100

7

0

100

> = 8



ñAdverseò pathology after radical prostatectomy



Cribriform Pattern (Gleason Grade 4)  
Prostate Cancer: 

Prognostic Significance  Beyond the 
Current Grading Scheme



Evolution of cribriform  
pattern 4 prostate cancer



2005 ISUP Modified Gleason GradingSystem 2015 ISUP Modified Gleason GradingSystem
Epstein J. et al. Am J Surg Pathol 2015



Gleason Grade 4 is heterogeneous!

Architecturally, four Gleason grade 4 growth  
patterns are recognized:

Åill-defined/poorly formed glands

ÅFused glands

ÅCribriform glands

ÅGlomeruloid glands

Dong F.  Am J Surg Pathol2013





Epstein J. et al. Am J Surg Pathol 2005



Cribriform Pattern
Prognosis in Prostate Cancer: Clinical studies

Sarbay B et al. Pathol Res Pract 2014

Å 185 radical prostatectomy specimens

ÅCribriform pattern was significantly associated with EPE and positive  surgical
margins

Kir G et al. Pathol Res Pract 2014

Å 233 radical prostatectomy specimens

ÅCribriform pattern and positive surgical margins were independent  predictors 
of biochemical recurrence on multivariate analysis

Dong F et al. Am J Surg Pathol 2014

Å 755 radical prostatectomy specimens

ÅCribriform pattern was an independent predictor of distant metastasis on  
multivariate analysis



Methods:
ÅA total of 153 men who underwent radical prostatectomy, 76 with PSA  

failure (Ó 0.2 ng/mL) matched to 77 without

ÅThe association of 5 high-grade morphologic patterns (including  

cribriform) with biochemical recurrence was investigated

Results:

ÅCribriform pattern was strongly linked to PSA failure regardless of  

whether it was small or large

2011

Iczkwoski K et al. AJCP2011



Multivariate analysis for the association of  
various histologies with PSAfailure



T1IEAMERIC  . ] UR L F

SURGICAL PATHOLOGY

The 2014 International Society of Urological Pathology  
(ISUP) Consensus Conference on Gleason Grading of  

Prostatic Carcinoma

Definition of Grading  Patterns  and Proposal  for a New Grading System

Jonathan I. Epstein, MD,* Lars Ege , ad, MD, Ph D,t Mahul B. An1in, MD,:f Brett Delahunt , MD,s  

John  R . Srigley, MD, //  Peter A. Hwn phrey,  MD, PhD, and  the Gradin gCon1111ittee



ÅAre men with biopsy GS 7 (3+4) with cribriform  

pattern candidates forAS?

ÅDoes cribriform pattern 4 behave like the other  

patterns of Grade 4 (poorly formed, fused,  etc.)?

ÅDose cribriform pattern grade 4 prostate  cancer 

have prognostic value beyond the  current 

grading scheme?



More Recent Changes
Poorly formed glands to be considered pattern 4

Poorly formed glands now Gleason pattern 4



Gleason score 7 - not score 6



2015

Aim:
ÅTo determine the predictive value of the distinctive Gleason grade 4

patterns for metastasis and disease-specific death in GS 7 prostate

cancer at RP

Methods:
Å535 patients with GS 7 (3+4 and 4+3) at RP

Å52 cases (with metastasis, disease-specific mortality or both) and 109  

controls, matched for age, PSA and pT stage



Adjusted for age, PSA, Gleason score, pT stage, surgical margin status, LN status,  

tertiary  pattern 5 and IDC

Multivariate analysis for the association of  
clinicopathologic parameters withdistant metastasis 

and disease-specificdeath

Kweldam C. et al.  Mod Pathol2015



Metastasis-free survival Cancer-specific survival

CP absent

CP present

Kweldam C. et al.  Mod Pathol2015

CP absent  

CP present



Risk factors for upgrading prostate cancer at RP

Flood T. et al.  Virchows Arch2016

ÅHigher PSA

ÅPSAdensity

ÅPercent of positive cores

ÅHigh volume at the time of biopsy

Å** GS 7 (3+4) with cribriform pattern



Grade 4 architectural  pattern % upgraded to GS > 3+4

Ill-defined/poorly formed 28%

Fused 29%

Small cribriform 40%

Large cribriform 62.5%

Glomeruloid 37.5%

Flood T. et al.  Virchows Arch2016

Upgrading at RP among Grade 4 patterns



Grade 4 morphologic patternsand  
upgrading and upstaging atRP

Flood T. et al.  Virchows Arch2016



To what extent does the outcome  of 
men with GS 7 without CP (GS  7-) 
differs from GS 6 prostate  cancer?



GS6 GS7- GS7+

Biochemical  

recurrence

20% 21% 41%

Kweldam C. et al. Eur J Cancer 2016

Biochemical recurrence after radical prostatectomy

* Median follow up of 15 years



Biochemical recurrence-free survival  
after radicalprostatectomy

UnivariateBCRFS

Kweldam C. et al. Eur J Cancer 2016

MultivariateBCRFS

GS6  

GS7-

GS7+

GS6  

GS7-

GS7+



Multivariate Cox-regression analysis for RPcohort

Kweldam C. et al. Eur J Cancer 2016



Biochemical recurrence-free survival  
after radiotherapy

Kweldam C. et al. Eur J Cancer 2016

MultivariateBCRFS

GS6  
GS7-
GS7+

UnivariateBCRFS

GS6  

GS7-

GS7+



What are the implications of  these 
findings for clinical  practice?



ωManaging patients with AS who havecribriform  
morphology on biopsy may be inappropriate  given 

their strong association with upgrading  and 
upstaging at RP, PSA failure and poor  clinical

outcomes

Åñé..men with biopsy GS7- prostate cancer  
have similar BCRFS after RP or radiotherapy  
to those GS6 and may be candidates for AS as  
long as other inclusion criteria aremetò

Kweldam C. et al. Eur J Cancer 2016  

Flood T. et al.  Virchows Arch2016



Cribriform pattern has 
distinct  molecularfeatures!

ÅCP display a molecular phenotype distinct from  
non-CP Gleason pattern 4 prostate cancer

ÅGenetic mutations are associated with  
aggressive behavior



Data from the prostate Tumor Cancer Genome Atlas (TCGA)  portal

Compare the molecular phenotype of cribriform pattern 4 

tumors with non-cribriform  pattern 4 tumors

https://tcga-πŘŀǘŀΦƴŎƛΦƴƛƘΦƎƻǾκŘƻŎǎκǇǳōƭƛŎŀǘƛƻƴǎκǘŎƎŀκΚ



Am J Surg Pathol2017

ñAn emerging  issue in the studies published subsequent

to the meeting was that cribriform morphology is 

associated with a  worse prognosis than poorly formed 

and fused glands and in the  future  may be specifically 

incorporated into the gradingpracticeò







SPOP (Speckle-type POZ protein) genemutations

Boysen G et al. eLife 2015

ÅOne of the most commonly mutated genes in  
primary prostate cancer

ÅResults in genetic instability



Cribriform Pattern Molecular Profile

ÅSPOP and FOXA1 genes are more  commonly found in 
cribriform pattern (p=0.003)

ÅPositive significant correlation between the % of  cribriform 
pattern and CNA (p<0.001)

ÅDNA Methylation clusters were more in CP  (P=0.001)

ÅNo significant differences in ERG, ETV1/4 and  FLI1 fusions



Large Gland Lesions of the Prostate 

and the Clinical Significance 

of Cribriform Neoplasia



Large gland lesions of the prostate

Neoplastic

ÅHigh grade prostatic 
intraepithelial neoplasia

ÅIntraductalcarcinoma
ÅCribriform acinar

adenocarcinoma
ÅDuctal adenocarcinoma
ÅUrothelialcarcinoma
ÅMetastases

Reactive/adaptative

ÅClear cell cribriform 
hyperplasia

ÅBasal cell hyperplasia

Normal Structures

Á Central zone epithelium



Large VS small atypical lesions of prostatic epithelium 




