
© The Canadian Journal of Urology™; 19(3); June 2012

Accepted for publication February 2012

Address correspondence to Neil D’Souza, Odette Cancer 
Centre, TG-216, Sunnybrook Health Sciences Centre, 2075 
Bayview Avenue, Toronto ON M4N 3M5 Canada

Prostate cancer pathology audits:   
is central pathology review still warranted?  
Neil D’Souza, BSc,1 D. Andrew Loblaw, MD,1 Alexandre Mamedov, BSc,2  
Linda Sugar, MD,3 Lori Holden, BSc1 
1Department of Radiation Oncology, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada
2Department of Clinical Trial and Epidemiology, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada
3Department of Pathology, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

D’SOUZA N, LOBLAW DA, MAMEDOV A, SUGAR L,  
HOLDEN L. Prostate cancer pathology audits:  
is central pathology review still warranted? The 
Canadian Journal of Urology. 2012;19(3):6256-6260.

Introduction:  Estimating the risk of extraprostatic 
extension and the probability of recurrence with different 
treatment modalities is common practice in cancer 
management.  A strong predictor of recurrence and organ-
confined disease is tumor grade.  However, differences exist 
between genitourinary and non-specialist pathologists in 
grading prostate cancer.  As such, the primary objective 
of this study was to assess the accuracy of non-specialist 
prostate cancer biopsies at our institution by analyzing 
the proportion of cases changing pathologic risk category 
upon expert review. 
Materials and methods:  Log books from 2003 where our 
genitourinary pathologists reviewed prostate needle-core 
biopsies were used to identify cases.  A retrospective chart 
review was completed and descriptive statistics were used to 
summarize the results for the following synoptic variables:  

10 and  20 Gleason Score, number of biopsy sites, overall % 
involvement, perineural invasion – PNI (present/absent), 
extracapsular extension - ECE (present/absent). 
Results:  A total of 151 patients were reviewed.  Twenty 
eight percent of cases (42/151) had a change in risk 
category after expert review.  Of the 98 low risk cases, 33% 
were upgraded in risk category.  Of the 24 intermediate 
risk cases, 12% were upgraded to high risk and none 
were downgraded.  Of the 29 high risk cases, 24% were 
downgraded in risk category. 
Conclusion:  All referred patients should continue to 
have their pathology centrally reviewed.  This practice will 
help facilitate optimal prostate cancer management and 
improve quality of care.  While these findings are dated 
given pathologic practice change, such changes do not 
necessarily equate with disparity elimination or reduction; 
conclusions can only be drawn with a more recent audit 
to see if such disparities still exist.  
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the prostate (non-organ confined or extraprostatic 
disease) and the probability of recurrence with 
different treatment modalities.  These risks are well 
documented and are used in various nomogram 
predictive tools.2-4  One of the strongest predictors of 
recurrence and organ-confined disease is the pathologic 
grade of the tumor (Gleason score ).  Consequently, 
grading of prostatic biopsies is of crucial importance, 
particularly for radiotherapy treatments where the use 
of brachytherapy or adjuvant androgen deprivation is 
driven by risk group.  However, it has been recognized 
that interobserver differences exist among pathologists 
– especially between genitourinary pathologists (GUP) 
and non-specialist pathologists (NSP) in the grading 
of prostate cancer and extent to which key pathologic 
characteristics are reported.5-10  

Introduction

Prostate cancer is the most common non-cutaneous 
cancer diagnosed in Canadian men.  It is estimated that 
in 2010, over 24,000 men will be diagnosed with the 
disease and 4,300 will die from it.1  Standard treatments 
for prostate cancer include surgery and radiotherapy and 
optimal management is individualized to the patient.  
Included in each individual’s assessment is often an 
estimation of the risk of disease spreading beyond 
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Given these discrepancies, this study focused on 
the accuracy and completeness of NSP prostate cancer 
biopsies compared to GUP at our institution.  The 
primary objective was to determine the proportion of 
cases which changed pathologic risk category based on 
expert review and defined as follows: low risk – Gleason 
score 6; intermediate risk – Gleason score 7; high risk 
– Gleason score 8-10.  The secondary objectives were 
to determine: the proportion of pathologic synoptic 
variables that were not reported in the NSP reviews; the 
proportion of cases which were determined not to have 
cancer; and the proportion of cases which were up or 
downgraded (by the above risk categories).

Materials and methods

Log books from 2003 where prostate needle-core 
biopsies were reviewed by GUP at Sunnybrook 
Health Sciences Centre were used to identify cases.  A 
subsequent retrospective chart review was completed 
and the following variables for both GUP and NSP 
were abstracted: primary Gleason score; secondary 
Gleason score; number of sites; percentage of each core 
involved (%); perineural invasion (present/absent); and 
extracapsular extension (present/absent).  We selected 
these pathologic data elements based on the most 
essential and commonly reported items by our GUP.  
In addition, current standards for synoptic reporting 
do exist; Cancer Care Ontario (CCO) has adopted the 
College of American Pathologist (CAP) cancer checklist 
for prostate cancer needle-biopsies, which includes 
histologic type, histologic grade (both primary and 
secondary), percent of prostatic tissue involved by tumor 
and/or total linear mm of carcinoma/length or core(s) 
and/or number of cores positive/total number of cores.11  
Our data abstraction follows the CAP/CCO synoptic 

reporting standards (save histologic type) and we were 
sure to capture Gleason score, which is the most clinically 
significant, requested and used when planning therapy.12  

Descriptive statistics were used to summarize the results.

Results

The charts of all 151 patients who had a GUP review 
of their prostate biopsies in 2003 were identified and 
abstracted.  All patients reviewed were pathologically 
determined to have prostate cancer.  A total of 42 of 
cases (28%) had a change in the pathologic risk category 
after GUP review   Of the 42 cases, the following up and 
downgrade results were observed: 6 were downgraded 
one category; 1 was downgraded two categories; 30 
were upgraded one category; and 5 were upgraded two 
categories.  Table 1 summarizes the change in pathologic 
risk category after expert review.  Other pathologic data 
elements were collected during the retrospective chart 
review.  The particulars are summarized in Table 2.

TABLE 1.  Change in risk category       

Non-expert	                                           Expert pathologic risk category
pathologic risk	 Low	 Intermediate	 High	 Column
category	 GS 2-6	 GS 7	 GS 8-10	 total
	 (% of row total)	 (% of row total)	 (% of row total)

Low, GS 2-6	 66	 27	 5	 98
	 (67%)	 (28%)	 (5%)	
Intermediate, GS 7	 0	 21	 3	 24
		  (88%)	 (12%)
High, GS 8-10	 1	 6	 22	 29
	 (3%)	 (21%)	 (76%)
Row total	 67	 54	 30	 151

GS = Gleason score

TABLE 2.  Missing data elements - external reports       

Pathologic data element	 # of cases	 % of cases 
	 where score 	 where score 
	 not reported	 not reported  
		  (n = 151)

Primary Gleason	 0	 0

Secondary Gleason	 1	 1

Number of biopsy sites	 31	 21

Overall (%) involvement 	28	 18

Perineural involvement	 29	 19

Extracapsular extension	 35	 23
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Discussion

Before delving into the implications of these results, it 
is prudent to discuss the particulars that differentiate 
a GUP from a NSP.  All GUP at our center are not only 
trained in GU pathology (i.e. residency, fellowship), but 
also have extensive experience in reviewing prostate 
biopsy cases.  To give an idea of what “extensive” means, 
one of our GUP reviews approximately 2000 such cases 
annually  and has been specializing in GU pathology 
for 29 years.  Further, GUP, unlike NSP, have a practice 
that is generally restricted to GU specimens.  In addition 
to in-house cases, they act as consultants to community 
pathologists and if they work in a hospital that has a 
cancer center, they also review most or all of the clinical 
cases.  Further, GUP are also involved in the education 
of residents and practicing pathologists.  With regards 
to quality assurance (QA) practices, weekly rounds 
are held involving GUP sharing cases for consensus 
diagnoses.  Cases are regularly reviewed for tumor 
board and teaching, which also provides ongoing QA.  
GUP also set the standards for handling and reporting of 
specimens within our institution, which is parallel with 
best practices.  Thus, the quality of samples and slides for 
prostate biopsies is fairly consistent.  One key difference 
is in the handling of specimens; some hospitals put more 
than one biopsy core in one cassette, unlike the “gold 
standard” practiced at most teaching hospitals, where a 
single core is placed in one cassette.  With multiple cores, 
it is difficult to assess the numbers of them involved.  
Such practices contribute to a significant challenge in 
GU pathology: interpretation of slides.  While there is a 
“gold standard” for pathology reporting, the problem 
of interpretation exists which with practice improves.  
It is the extensive practice associated with GUP which 
enables better interpretation of slides relative to NSP and 
thus, greater consensus.  In other words, the interobserver 
variability is narrower amongst GUP compared to NSP, 
and has been documented previously.13,14

With regards to the results from our review, 
significant implications for prostate cancer management 
arise if one were to solely rely on external pathology 
reports.  For patients who are up or downgraded, even 
if only by one risk category, the management options 
and outcomes differ considerably.  When looking at 
the non-expert pathology reports, 20% (on average) 
were missing the following data elements: number 
of sites, percentage of each core involved, PNI and 
ECE.  As such, variation exists not only with up and 
downgrading of GS scores, but also with the reporting 
of key pathologic variables.  This inconsistency 
diminishes the quality of pathology reports, which in 
turn can have implications for clinical decision making.  

The clinical implications are well documented for 
various prostate cancer scenarios; patients have different 
management options available that are best suited to 
their risk category.  A patient with low risk disease, 
for instance, may choose low dose rate (LDR) seed 
brachytherapy over radical prostatectomy or external 
beam radiotherapy (EBRT), given favorable side effects, 
excellent biochemical control and convenience.15,16  
However, if the patient actually has Gleason 7 disease 
(28% chance), the same choice of LDR would give 
inferior biochemical control rates compared to dose-
escalated EBRT (5 y bDFS 92% versus 80%, MSKCC 
nomograms).  Similarly, a patient actually having low 
or intermediate risk disease, but initially graded as 
high risk, may be managed with EBRT to the pelvis and 
prostate with 3 years of adjuvant hormonal therapy (i.e. 
androgen deprivation therapy - ADT).17  Unnecessarily, 
this patient would be subjected to: the bothersome 
side effects associated with hypotestosteronemia; 
slow recovery, with a 10%  chance of no recovery at 
all; increased risk of coronary artery disease, diabetes, 
sudden death, myocardial infarction and osteopenic 
fractures for every year of ADT exposure.18-21 

Aside from the clinical implications of management, 
quality of life (QOL) is also affected.  It is well known 
that a diagnosis of prostate cancer significantly and 
negatively impacts a patient’s QOL and can affect 
them in such domains as vitality, social functioning 
and mental status.22,23  In addition, varying degrees of 
anxiety are experienced by men depending on their 
risk category diagnosis, and is further exacerbated by 
and negatively affects other QOL domains when faced 
with different treatment options.23-28  Patients are also 
affected post-treatment; decisional regret is known to 
occur when individuals think about potential outcomes 
that could have been realized if an alternative treatment 
was chosen.29,30  This phenomenon has been observed 
in terms of treatment modality chosen over time (e.g. 
higher levels of regret with radical prostatectomy 
compared to EBRT) as well as the impact on sexual 
and urinary dysfunction and limitations on various 
personal activities.31  Knowing that QOL is affected 
by and decisional regret is experienced when patients 
undergo prostate cancer treatment, it is all the more 
important to have an accurate pathological diagnosis 
up front to direct management.

Lastly, costs to the healthcare system vary according 
to the therapy pursued.  ADT, for instance, is expensive, 
costing approximately $12,000-$15,000 for 3 years of 
treatment if it is added unnecessarily.  In addition, if a 
less effective treatment was chosen based on belief that 
the Gleason score was a 6 instead of 7 then a greater 
number of patients would require lifetime ADT, an 
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extremely costly result.  Furthermore, surgery versus 
EBRT versus seed brachytherapy all require different 
amounts of resources (e.g. personnel, time) and, like 
ADT, should only be selected where appropriate.  
Again, we believe an accurate pathological diagnosis 
is critical for the appropriate selection of the type and 
extent of treatment.

Limitations

We recognize that the data presented are from a time 
period predating the guidelines following the 2005 
ISUP Consensus Conference.32  As such, our study 
compared prostate pathology reporting practices 
using the original Gleason grading system and not 
those of the improved 2005 ISUP modification.  This 
temporal factor of biopsy collection vis-à-vis prostate 
pathology practice improvement is a significant study 
limitation and thus warrants further investigation to 
assess the degree to which current pathologic grading 
disparities exist.  

Nevertheless, the release of these guidelines does not 
necessarily equate to widespread pathologic practice 
improvement amongst NSP; the possibility remains 
that uptake may be slow or non-existent and thus, the 
value of mandatory secondary review is high seeing 
that oncologists making management decisions do not 
know which NSP are reviewing prostate specimens 
according ISUP guidelines.  Such unfamiliarity is noted 
by Brimo et al, who also report a 14.7% inter-institutional 
disagreement resulting in risk category change and 
concur with the practice of routine pathology review 
in light of the potential to significantly affect therapy.33   

Potential contributors to differences in prostate pathology 
grading on the part of NSP could be attributed to lack of 
experience and expertise compared to GUP; educational 
efforts (e.g. systematic training using prostate tissue 
microarrays on a CD-ROM) to bridge this gap have been 
suggested in other studies as means for remediation.5,13,34  

We also acknowledge that inter and intraobserver 
variability can play a role in accuracy and consistency 
of pathologic interpretation of grade and stage, even 
among experts (i.e. GUP).  Gleason himself reported his 
own intraobserver variability at 50%, which increased 
to 85% within one histologic grade, while other studies 
have shown intraobserver variation in the range of 
63% to 78% for both radical and transurethral resection 
specimens.35-37  Though outside of the genitourinary 
community, good (κ = 0.4 to 0.74) to high (κ > 0.75) intra- 
and inter-observer variability has been documented 
in the breast cancer literature, there is interobserver 
variance between general and expert breast pathologists 
where borderline lesions are concerned.38,39

Similar contentious areas exist in the prostate 
pathology with regards to distinguishing high grade 
Gleason pattern 4 from Gleason pattern 3.5  However, 
given the expertise of our GUP and the discussion of 
our GU pathology practice earlier, the degree of inter 
and intraobserver variability is likely small.

Conclusion

In light of the disparity between NSP and GUP, all 
referred patients should continue to have central 
pathology review.  Paying due diligence to this practice 
will not only help facilitate optimal prostate cancer 
management, but also improve the quality of care by 
ensuring the right diagnosis is made at the earliest 
stages of management.  To assess whether disparities 
still exist between NSP and GUP for prostate cases 
referred to our center and to ascertain what knowledge 
and practice gaps exist, a more recent audit post ISUP 
guideline publication should be completed.
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