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ABSTRACT 

Objective: To compare the variability between observers while grading adeno carcinoma prostate when using the Gleason 
scoring system and checking its reproducibility between the observers. 
Study Design: Prospective double-blind study. 
Place and Duration of Study: Histopathology department, Armed Forces Institute of Pathology, Rawalpindi Pakistan, from 
Jan to Jul 2020. 
Methodology: A total of 128 specimens of adeno carcinoma of prostate were collected and evaluated again by using 
modification by Epstein of the Gleason system done in 2005.Two pathologists performed the assessment of the specimens by 
the double-blind method. The level of similarity overlaps or concordance between both the pathologists was calculated using 
the kappa co-efficient. 
Results: The level of concordance among the two pathologists for Gleason pattern sums stood at 67% (0.556, 95% CI 0.40-0.59), 
respectively. The highest level of concordance was observed at Gleason sum score of 7 in 30 samples (23.4%) 
Conclusion: There was a moderate level of concordance in the assessment of the two pathologists by using the Gleason sum 
score system. It can be greatly improved if better trained uropathologists employ the Gleason scoring system resulting in less 
variability and more conformity. 
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INTRODUCTION 

 Prostatic cancer is the second,1 most common 
male cancer globally and the leading cause of death 
accounting for an estimated 9.6 million deaths; with a 
total ratio of one in six deaths worldwide.2 According 
to most recent library records, prostatic cancer is the 
fourth most prevalent illness in Pakistani males of age 
more than 65 years of age.3 With this extensive burden 
of the disease, standardized diagnostic systems have 
been incorporated for diagnostic evaluation of this co-
ndition.4 The Gleason scoring system of prostate cancer 
is the recommended grading system by WHO which is 
consistently incorporated in synoptic reporting of pros-
tate specimens.5 It is an independent prognostic indica-
tor determining the biological behavior and deciding 
the management protocols of the patient.6  

Gleason et al in 1966 made investigating structure 
in accordance with prostate cancer reliant upon the 
compositional illustration of the tumor.7 Gleason his-
tological grading is performed by doing a low-power 
inspection of the tumor, followed by a more point-by-
point architectural analysis.8 Gleason scoring system is 

the summation of tumor morphology patterns, both 
the primary and secondary types (based on surface 
area of involvement).The most predominant pattern of 
involvement is the primary Gleason pattern and 
second most common morphology is referred to as 
secondary pattern.9 In TURP cases, where the result is 
multiple patterns or more than two patterns, the 
highest grade is to be selected to arrive at a concluding 
score summation.10  

In 2014, Epstein proposed the concept of grade 
groups lumping the Gleason scores.11 Later, the 
International Society of Urological Pathology (ISUP) 
approved and the modified system of grouping has 
since been incorporated in 2016 WHO classification.12 
A common problem is the variability subjected to 
inter-observer and intra-observer factors. Rationale of 
this study is to evaluate the interobserver variability 
and thus to increase the reproducibility and effective-
ness of Gleason grading system. 

METHODOLOGY 

This observational double-blind study was con-
ducted at the department of Histopathology, Armed 
Forces Institute of Pathology, Rawalpindi from May to 
December 2020. A total of 128 cases of prostate cancer 
were included in this study keeping confidence inter-
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val at 95% with a margin of error of 5% with popula-
tion prevalence of carcinoma prostate at 1 (7.1%). 
Method of sampling was non-probability consecutive 
sampling. Tissue samples included in this study were 
either Transure thral resection of prostate (TURP) 
chips or Trans-rectal ultrasound guided needle-core in-
cisional biopsies (TRUS). All these cases were histolo-
gically confirmed cases of prostate cancers. Biopsies 
that showed fixation artefacts, extensive necrosis or 
low tumor content were excluded from this study. The 
study was duly vetted and after final scrutinization, 
was accepted and allowed to proceed by the review 
board of the institution held at AFIP vide letter 

number FC-HSP18-11/READ-IRB/20/358 dated 20 
April 2020. 

The tissue samples were fixed in 10% buffered 
formal saline. After adequate fixation, they were pro-
cessed into paraffin embedded blocks. Subsequently 
sections were prepared, and slides were anonymously 
numbered. A panel of two histopathologists who had 
previous expertise in the interpretation of uropatho-
logy specimens was selected. The panel of patholo-
gists, unaware to each other for the specimen assess-
ment and to the report furnished earlier, made the 
observation and subsequent assessment. Sections were 
independently reported, and results were recorded on 
pre-approved data proforma. 

Data Analysis 

Data were statistically described in terms of mean 
± SD, frequencies, and percentages when appropriate. 
Toassessconcordance between the observers, the kappa 
(Ꝁ) co-efficient test was used (CI 95%). The level of 
agreement was accepted as poor for kappa values bet-
ween 0-0.19, fair for 0.20–0.39, moderate for 0.40–0.59, 
good for 0.60–0.79, and very good for values ≥0.80. All 
statistical calculations were completed using SPSS-26 

RESULTS 

A total of 128 core slides were assessed by the 
independent observers. Pathologist 1 and pathologist 2 
spotted a tumor in all 128 (100%) with p<0.039. 

There was no detection of Gleason pattern 1 or 2 
in any of the cores studied by the two pathologists. 
Agreement was achieved when both the pathologists 
gave the same Gleason score for the slide under obser-
vation. Disagreement was reached when the Gleason 
score given was different between both pathologists 
for the same slide under observation. The most repor-
ted agreed pattern for both pathologists according to 
the Gleason scoring was 7 in 30 (23.4%) slide specim-
ens, 8 in 23 (17.9%) slide specimens and 9 in 20 (15.6%) 
slide specimens in order of descending frequency 
(Table-I). 

The rates of concordance or agreement among the 
observers for Gleason pattern sums were seen in 85 
(67%) (Ꝁ=0.556) of the total 128 slide specimens (Table-
II). The greatestagreement for tumor score was seen at 
Gleason score 7. 
 

Table-II: Level of agreement of gleason sums between both 
pathologists. 

Gleason Sum 
Agreement in Total Slides for 

Gleason Sum n (%) 

Gleason Sum 6 7 (5.4%) 

Gleason Sum 7 30 (23.4%) 

Gleason Sum 8 23 (17.9%) 

Gleason Sum 9 20 (15.6%) 

Gleason Sum 10 5 (3.9%) 

Level of Agreement 85 (66.2%) (ƙ=0.556) 
 

DISCUSSSION 

Histological grading and scoring systems are 
subjective assessments owing to inter-observer and 
intra-observer variability.13 There has been a great deal 
of inconsistency with respect to individual grades of 
the tumors.14 Historically there has been a predilection 
to diagnose potentially aggressive tumors and even a 
small proportion of poorly formed glands were recog-
nized and graded as highest pattern. This has the sub-
sequent implication of patients getting overtreated.15 
Conversely, the Gleason score 3+3=6 was difficult to be 
distinguished from 3+4=7. The new ISUP grade groups 
system has suggested a conservative grading approach 

Table-I: Gleason scoring pattern frequency and percentage agreement and disagreement between pathologist 1 and 
pathologist-2. 

 Pathologist 2 Tumor Scoring In Slides n (%) 

Pathologist 1 
Tumor Scoring 
in Slides n (%) 

Gleason Score 6 7 8 9 10 

6 7 (5.4%) - - - - 

7 3 (2.3%) 30 (23.4%) 3 (2.3%) 1 (0.7%) - 

8 - 6 (4.6%) 23 (17.9%) 2 (1.5%) - 

9 - - 13 (10.1%) 20 (15.6%) 8 (6.2%) 

10 - - - 7 (5.4%) 5 (3.9%) 
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for difficult borderline cases to be downgraded to 
avoid such overtreatment.16 Hence, adopting the grade 
group system has significantly reduced the discor-
dance rates.12  

Our study aimed to assess the inter-observer 
variability among the two histopathologists in various 
grade groups of prostate adenocarcinomas. It was obs-
erved that among the 128 selected cases, total agree-
ment with high concordance was found in 56 (44%) 
cases. 

Various factors have been reviewed leading to 
these difference in scoring systems such as lack of spe-
cialized training or education, unawareness of recent 
guidelines, lack of confidence especially when repor-
ting difficult cases. 

Literature review has consistently shown that 
training workshops and years of experience decreases 
the degree of dissimilarity in Gleason scoring and thus 
reduces variability between observers. In a study by 
Mulay et al, an agreement (0.36-0.64) was stated but the 
ratio of this was profoundly increased and improved 
by a simple online training on the internet, thus high-
lighting the value of simple one to one trainings to im-
prove agreement in effectively interpreting prostate 
biopsies.17 This level of disagreement was observed 
more in general his topathologists as compared to Uro-
pathologists. In a similar study from Iran; Abdollahi et 
al, reported a kappa value of 0.25 before and 0.52 after 
a web-based further enforcing the effectivity of pre-
trainings and the modality of web-based in general 
because of their ease of access and cost effectivity.18  

Results of our study are comparable to published 
literature worldwide. Various steps have been intro-
duced to minimize these interobserver variations like 
dual reporting and specialized training programs and 
webinars. 

LIMITATION OF STUDY 

Limitations of our current study are the lack of 
specialized Uropathologists, as the interobserver vari-
ability is expected to be more among general histopa-
thologists than uropathologists and inability to eval-
uate the effects after subsequent educational training 
of the his topathologists. 

CONCLUSION 

The agreement between the two pathologists on the 
Gleason sum was moderate. It can be greatly reduced if 
better trained uropathologists employ the Gleason scoring 
system resulting in less variability and more conformity. 

Therefore, considering the data from literature review 
and findings of this study it is suggested that in order to 

reduce the inter observer variability among the general histo-
pathologists, specialized training programs should be incor-
porated to maximize the diagnostic utility of Gleason scoring 
system and thus its implications on patient management. 
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