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introduction
Histological tumour grade is a strong predictor 

of outcome for men with prostate cancer, and helps 
determine what treatment options are offered.  For 
this reason the need to get the correct grade prior to 
commencing treatment is of great importance (1). In 1966, 
the Gleason grading system was introduced to provide 
guidance on prognosis and has been modified several 
times to account for newly described variants of prostate 
cancer (2, 3). Despite the longevity of the Gleason grading 
system and its importance in clinical practice, there is still 
a lot of inter-observer variability amongst pathologists. In 
an attempt to overcome this and provide more guidance 
and uniformity on the grading of prostate cancer, the 2005 
International Society of Urological Pathology consensus 
conference was held, from which came the “2005 ISUP 
modified Gleason System” (3-5) and how the modified 

abstract

Background: Prostate cancer is the most frequently 
diagnosed cancer in men. Histological tumour grade 
is a strong predictor of outcome and helps determine 
what treatment options are offered. There are numerous 
studies on Inter-observer agreement/variability on 
prostate cancer grading. In this study, we were looking to 
establish if disconcordance between pathologists when 
grading prostate cancer, could affect treatment options 
offered to men. 

Methods: In Greater Manchester West Cancer Sector, all 
prostate cancer biopsies undergo a central review by three 
pathologists with a special interest in urological pathology 
prior to referral for treatment at specialist centres. 96 
prostate biopsies (from 48 patients) from a District 
General Hospital were reviewed during a 6-month period 
(March 2014-September 2014). The original Gleason 
Score assigned was compared with the uropathologists 

consensus diagnosis established at the central review 
meeting. Any changes in patient risk and treatment plans 
were subsequently reviewed. 

results: Of the 96 biopsies discussed at central review 
meeting, 24 (25%) biopsies from 19 patients underwent a 
change in Gleason grade and a subsequent change in risk 
for 13 (68%). Of the 19 patients, management plans could 
be affected for 9 patients (47%) and treatment options 
could potentially be affected for 5 (26%).

Conclusion: This study shows that where disconcordance 
between pathologists is present, there is the potential to 
affect patient management. A central review process can 
help to minimize the effect over or undergrading can have 
on the patient and should be considered a necessary step 
in the management of prostate cancer.

Keywords: Prostate Cancer, Interobserver Variability, 
Gleason Score
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Gleason score along with other clinical parameters is 
used to help determine patient’s risk (Table 1).

There are numerous studies on Inter-observer 
agreement/variability on prostate cancer grading, and 
whilst many conclude that inter-observer agreement 
is generally good there are undoubtedly cases where 
variations in grading would lead to significant changes in 
management due to changes in perceived risk, and thus 
treatment options offered to a patient (6-8). Currently, while 
a second review of histology is mandated prior to radical 
treatment, this not the case for patients being considered 
for other treatment options. With grade being so integral 
to patient management, an argument can be made for a 
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central or secondary review process to ensure the correct 
grading is assigned, and thus appropriate treatment 
initiated (8-10).

Method 

In Greater Manchester West Cancer Sector, which 
involves Wigan Royal Infirmary, Bolton NHS Foundation 
Trust and Salford Royal Foundation Trust, all prostate cancer 
biopsies undergo a central review by three pathologists 
with a special interest in urological pathology. Usual 
practice is for 6 biopsy cores to be taken from both lobes 
of the prostate (left and right) and sent to the laboratory 
in separate pots, these are then examined and a Gleason 
grade assigned to each lobe, the grades are then added 
together to give an overall Gleason score.  At the central 
review meeting, all prostate cancer biopsies are reviewed 
and a consensus is reached.  These biopsies then help 
form the basis of treatment plans when urological cancer 
cases are discussed at the weekly Urology Specialist 
Multi-disciplinary Team Meeting (SMDT). In cases where 
there is discrepancy from the original pathology report 

and the central review, a supplementary report is issued 
after the SMDT. 

A total of 96 prostate biopsy cases were reviewed 
during a 6 months’ period (March 2014-September 
2014), all of which are related to cases from Bolton NHS 
Foundation Trust. The original diagnosis was compared 
with the consensus diagnosis established at the central 
review meeting. Where discrepancies arose in histological 
grading, patient notes and investigations where reviewed 
to see if the new diagnosis significantly altered patient 
investigation and treatment.

results
Of the 96 biopsies discussed at central review meeting, 

24 (25%) biopsies from 19 patients underwent a change 
in Gleason grade. Of the 96 biopsies discussed at central 
review meeting, 24 (25%) biopsies from 19 patients 
underwent a change in Gleason grade and a subsequent 
change in risk for 13 (68%). 3 (23%) patients had their 
grade increased, putting them in a higher risk category. 10 
(77%) patients had their Gleason score, downgraded.  Of 
the 19 patients, management plans could be affected for 
8 patients (42%) and treatment options could potentially 
be affected for 5 (26%).  

Upgraded Patients:

A total of 3 patients were upgraded, 2 patients went 
from being low risk to intermediate risk and 1 from 
intermediate to high risk category. All 3 patients could 
potentially have had their plans changed as a result of the 
change in grade. 

Table 1: an illustration of how clinical parameters are 
considered together to define risk. Modified by niCe 
Clinical Guideline(5). 
PSA = Prostate Specific Antigen.

Table 2: an illustration on how a change in pathology risk may not result in a change in overall risk for certain patients
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downgraded Patients

A total of 10 patients were downgraded after central 
review, 6 (60%) went from high risk to intermediate risk, 
2 (20%) from high risk to low risk, 2 (20%) went from 
intermediate to low. However, of these 10 patients, 3 
(30%) did not have a change in risk because other clinical 
parameters, such as tumour size and PSA level, kept them 
in a higher risk group, as illustrated in Table 2. Two (20%) 
patients, also included in Table II, had their pathological 
risk downgraded to low, but other parameters meant their 
overall risk was still deemed higher. One patient, patient 
14, was still deemed as being high risk despite pathology 
being downgraded from intermediate risk to low risk, 
because of a high PSA. 

The overall risk of the second patient (patient 18) was 
intermediate despite pathology being downgraded from 
high to low, because of tumour size and PSA.

Out of the 10 patients who had a downgrade in 
pathology, when considering all other parameters, there 
was an overall downgrade in risk for 5 (50%) patients. 
Of the 5 patients, 3 still remained in the intermediate risk 
group, so the radical treatment options offered to them 
initially were still a valid treatment option. Two (20%) of 
the 5 patients changed from higher risk groups to low 
and were able to opt for active surveillance instead of 
undergoing radical treatment.  Of the 10 patients who 
were pathologically downgraded all were initially thought 
to have a high or intermediate risk cancer. As a result, 
they all underwent CT and Isotope scanning before the 
central review process. Only one patient didn’t have a 
CT scan done, but that was because he had a low eGFR 
which precluded him from having a CT scan.  Of the 9 
patients, 5 were justified in having both CT and isotope 
scanning because they had locally advanced or high 
risk disease which necessitates full assessment before 
treatment options are considered. One of these patients 
was downgraded to T2c following imaging. But the 
initial clinical assessment was that the patient had a T3 
tumour which justifies full scanning.  Four (21%) patients, 
after central review had disease that was considered 
low or intermediate risk. Under NICE guidelines, these 
patients do not need to undergo CT or radio-isotope 
scanning.  However, as they were originally graded higher 
pathologically, they underwent un-necessary radiation in 
the form of both scans (5).

discussion 
This audit shows that discrepancy between pathologists 

with regard to Gleason scoring can potentially affect 
patients’ management, thus a central review process can 
help minimizing the effect of over or under grading can 

have on the patient. Whilst a change in risk can potentially 
affect treatment options offered to all patients, the effect 
on patient management was minimized in the cases of 
the patients included in this study as the majority had 
their pathology reviewed prior to or at SMDT. As a result, 
treatment options offered were based on the revised 
score. 

Of the 48 patients who had their pathology reviewed, 
there was a change in risk, and thus management, 
including undergoing un-necessary radiation for 8 (16%) 
patients with treatment plans changing considerably for 
5 (10%) of the original 48 patients. The importance of 
correct pathological grading of prostate cancer and its 
prognostic power has been extensively studied. It is one 
of the reasons why the Gleason grading system has been 
reviewed multiple times – to ensure the correct grade 
is assigned to pathology samples such that the risk of 
cancer progression is correctly identified from the outset, 
and appropriate treatment options offered to the patient (1-

3, 11, 12).  When considering that putting a patient’s cancer in 
a low risk category versus intermediate risk could be the 
difference between being on active surveillance for many 
years versus undergoing a possible unnecessary radical 
prostatectomy, for that one patient the central review 
process can have a huge impact on life. Furthermore, 
identifying patients as having low risk, localized cancers 
can prevent unnecessary radiation from CT and radio-
isotope scanning when local or metastatic spread is 
unlikely. 

Conversely, the importance of a timely and thorough 
review can be seen in the example of the one patient who 
had his pathology and thus risk upgraded from low to 
intermediate at a central review meeting that occurred 
after SMDT and the change never realize. It is arguable 
that had the change in grade been noted before SMDT and 
thus risk been clearly communicated the patient would 
have been identified as an intermediate risk patient and 
may have had radical therapies discussed in more detail 
with him. The reality is that the focus of all consultations 
was active surveillance as he was considered low risk. 
The patient went through 6 months of PSA testing before 
making a decision himself through anxiety that he wanted 
radical treatment due to a persistently slow rising PSA. 
This one case itself is confirmation of how important the 
assignment of correct grade is and its prognostic power. 

Under grading of prostate cancer has been recognized 
by many studies to be an ongoing issue. Studies 
comparing prostate biopsies with pathologic examination 
of samples taken from the prostate post radical 
prostatectomy show that between 13 and 41% of patients 
have their prostate biopsies under graded compared to 
specimen review(13-15). However, the risk of incorrect 
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grading of biopsies can be minimized by having dedicated 
uropathologists review prostate biopsies before treatment 
options are offered. A study by Kuroiwa et al showed that 
a central review process by dedicated uropathologists is 
better at recognizing patients with high grade disease on 
biopsies compared to local review alone (16).  A  study by 
Netto et al similarly found that specialist uropathologists 
only agreed with local pathology review 70% of the time, 
which is similar to findings of Salmo et al which found 
that 28% of cases that were reassessed resulted in a 
change in Gleason grade (8, 17, 18). This has shown that not 
all cases that result in a change in score necessarily lead 
to a change in patient risk and management, however 
with grade being such an important prognostic indicator 
of cancer aggressiveness it is imperative this is correctly 
assigned from the beginning. Other studies, looking 
at inter-observer variability and the effects on patient 
management also advocate the use of a central review 
process by specialist uropathologists in the assessment 
of prostate biopsies (8, 9, 16, 18). 

Conclusion 
This study shows that inter-observer variation 

with regard to histological Gleason scoring between 
pathologists can affect patients’ management. A central 
review process can help to minimize the effect over 
or under grading can have on the patient, and should 
be considered a necessary step in the management of 
prostate cancer. Furthermore, the central review process 
should be conducted by uropathologists prior to the MDT 
occurring and treatment plans being offered to patients. 
It may not always be possible for events to occur in this 
sequence and if central review cannot happen before 
SMDT or before the patient is seen, then a robust system 
needs to be in place to ensure final management plans do 
in fact incorporate the correct Gleason grade. 
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