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Purpose: To measure the level of inter/intra-observer reproducibility among pa-
thologists as far as Gleason scoring of adenocarcinoma of the prostate is con-
cerned.

Materials and Methods: A total of 101 prostate biopsy slides, diagnosed with ad-
enocarcinoma of the prostate by five pathologists from different education centers,
were exposed to Gleason scoring. Two months later, the slides were re-examined
by three of the same pathologists. Thereafter, the kappa was calculated for the data
provided in the first and second reports of each pathologist and compared between
pathologists.

Results: Inter-observer reproducibility was inappropriate, but intra-observer di-
agnostic reproducibility was almost perfect with a corresponding percentage of
agreement of 85.2%.

Conclusion: The inter-observer reproducibility was poor.
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INTRODUCTION

rostate cancer (PCa), besides the skin can-

cer, is the most prevalent type of cancer in

men in the United States. It is also the sec-
ond leading cause of cancer-related deaths in men,
just following lung cancer.! The overall prostate
cancer detection rate in our community is 3.5%.%
The gold standard in the diagnosis of the PCa is
biopsy and making a histological diagnosis of
carcinoma.*> When the tissue sample indicates
presence of carcinoma, its Gleason scoring is one
of the most important elements in reporting. In this
method, tumors are graded, based on their pattern
of growth and the level of differentiation, from 1 to
5; grade 1 has the lowest and grade 5 the highest
level of differentiation.
One of the contributing factors to this observed up-
grading in Gleason scoring is the level of patholo-
gist experience.®” Since Gleason score is one of
the most important prognostic factors for the out-
come of treatment in PCa and even determines the
treatment of choice for the tumor,®!? a high de-
gree of precision in its reporting and the agreement
among the reports of the different pathologists for
the same sample are crucial issues. Despite the fact
that Gleason scoring is simple, there is an inter-

observer variability of the scores. Gleason once
said that “If I re-score my previously scored sam-
ples, in 50% of cases, I report the same scores and
in 85.2%, + 1 standard deviation of the previous
scores”.(1D

In previous studies, average kappa (K) that indi-
cates the concordance rate of the report varied be-
tween 0.16 and 0.836.1%' For example, in a study
conducted by Rodriguez-Urrego and colleagues,
the inter-observer agreement was excellent with k
= 0.72 and the intra-observer agreement was very
good with k = 0.65 and even more.®

In this study, regarding the crucial importance of
the reproducible and concordant reporting of the
samples among different pathologists, we want
to obtain approximations for these two variables
among the pathologists working in Iran.

MATERIALS AND METHODS

In this cross-sectional study, 101 tissue samples
of the prostate adenocarcinoma obtained through
needle biopsy were re-examined to be Gleason-
scored.

First, the paraffin-embedded tissues were cut into
thin microscopic sections, and after being stained
with Hematoxylin and Eosin, they were sent to five

Table 1. Gleason’s microscopic grading system of the prostate carcinoma.

Stage Description

1 Single, separate, uniform glands in closely packed masses with a definite, usually rounded edge limiting
area of tumor.

) Single, separate, slightly less uniform glands, loosely packed (separated by small amounts of stroma), with
less sharp edge.

33 Single, separate, much more variable glands, may be closely packed, but usually irregularly separated, with
ragged, poorly defined edge.

3b Like 3a, but very small glands or tiny cell clusters.

3c Sharply and smoothly circumscribed rounded masses of papillary or loose cribriform tumor (papillary intra-
ductal tumor).

4a Raggedly outlined, raggedly infiltrating, fused glandular tumor.

4b Like 4a, with large pale cells (hypernephroid).

54 Sharply circumscribed, rounded masses of almost solid cribriform tumor, usually with central necrosis
(comedocarcinoma).

5h Ragged masses of anaplastic carcinoma with only enough gland formation or vacuoles to identify it as

adenocarcinoma.
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randomly selected pathologists to be scored using
the Gleason scoring system (before modification
by ISUP, 2005). The microscopic grading system
was based on the degree of glandular differentia-
tion and the growth pattern of the tumor compared
with the stroma (Table 1).

Sections that cannot be scored, those extracted
from patients previously treated with anti-andro-
genic drugs or radiotherapy, and samples contain-
ing less than 5 malignant acini were excluded from
the study.

After selection of the samples, a code was given to
each of them. Thereafter, the scores given by each
of the five pathologists were recorded in a data

sheet. Two months later, the same samples with
altered code were sent back to three of the patholo-
gists to be re-scored. Finally, the concordance rate
was measured among the five pathologists.

This research was carried out according to the
principles of the Declaration of Helsinki. The local
Ethics Medical Committee of Tehran University of
Medical Sciences approved the study protocol.
Our statistical analysis included calculation of
kappa for each pathologist based on his first and
second data report and comparison of kappa be-
tween pathologists. Kappa varied between 0 and
1; the greater the kappa, the higher the concord-
ance rate. Kappa value of 0 to 0.20 indicated slight

Table 2. Percentages of agreement and Kappa values of all possible pair combination of 5

pathologists’ grading scores.”"

O1T1 02T1 O3T1 04T1 O5T1 03T2 0472 05T2
38.30% 40.00% 36.50% 60.00% 35.70% 39.10% 59.10% Agreement, %
(28.77%to | (30.40%to | (27.06%to | (50.40%to | (26.31%to | (29.54%to | (49.46% to
47.83%) 49.60%) 45.94%) 69.60%) 45.09%) 48.66%) 68.74%)
O1T1 0.24 0.25 0.19 0.48 0.19 0.21 0.47 Kappa
46.60% 34.50% 50.00% 41.40% 31.00% 46.60% Agreement, %
(36.82%to | (25.18% to | (40.20%to | (31.75%to | (21.94%to | (36.82% to
56.38%) 43.82%) 59.80%) 51.05%) 40.06%) 56.38%)
02T1 0.34 0.19 0.38 0.28 0.15 0.35 Kappa
37.10% 52.60% 87.90% 31.00% 48.30% Agreement, %
(27.63%to | (42.81%to | (81.51%to | (21.94%to | (38.51%to
46.57%) 62.39%) 94.29%) 40.06%) 58.09%)
03T1 0.19 0.4 0.85 0.12 0.34 Kappa
41.00% 37.60% 78.60% 40.20% Agreement, %
(31.36%to | (28.11%to | (70.56%to | (30.59% to
50.64%) 47.09%) 86.64%) 49.81%)
04T1 0.25 0.2 0.72 0.24 Kappa
52.10% 38.50% 88.90% Agreement, %
(42.31%to | (28.96%to | (82.74%to
61.89%) 48.04%) 95.06%)
O5T1 0.39 0.21 0.86 Kappa
30.80% 48.70% Agreement, %
(21.75%to | (38.90% to
39.85%) 58.50%)
0372 0.11 0.35 Kappa
41.00% Agreement, %
(31.36% to
50.64%)
04712 0.24 Kappa
*P<.001.

T 01 indicates observer 1; 02, observer 2; 03, observer 3; 04, observer 4; 05, observer 5; T1, Time 1; and T2, Time 2.
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agreement, 0.21 to 0.40 fair agreement, 0.41 to
0.60 moderate agreement, 0.61 to 0.80 substan-
tial agreement, and > 0.81 was regarded as almost
perfect agreement.!” Eventually, the data were
analyzed both descriptively and analytically using
SPSS (the Statistical Package for the Social Sci-
ences, Version 15.0, SPSS Inc, Chicago, Illinois,
USA) and STATA 8 softwares.

RESULTS

Percentages of agreement and Kappa values of all
possible pair combination of scores of five pathol-
ogists are shown in Table 2.

Overall kappa values in different Gleason scores
for the five observers were calculated (Table 3).
The mean kappa value was 0.29 (fair agreement).
Using weighted kappa values, there was no sig-
nificant difference in inter-observer agreement
between poorly differentiated and moderately dif-
ferentiated tumors. Kappa values of scores 4 and 5
were not significant.

Intra-observer diagnostic reproducibility was al-
most perfect with a corresponding percentage of
agreement of 85.2%.

Table 3. Inter-observer reproducibility of Gleason’s grad-
ing system for prostatic carcinoma.*

Gleason Score Kappa Prob>Z
4 -0.0070 0.5939
5 0.0417 0.0788
6 0.4033 <0.001
7 0.1855 <0.001
8 0.2318 <0.001
9 0.3402 <0.001
10 0.3964 <0.001
Combined 0.2896 <0.001

*There were 5 observers per subject.
Scores 4 and 5 were not significant.

DISCUSSION

Today, the Gleason system (prostate adenocarci-
noma grading system) is widely used for

tumor grading, crucial for both patients and doc-

tors.

We found an extremely low reproducibility be-
tween contributing pathologists (0.29 = fair agree-
ment). However, two months later, the reproduci-
bility has a good level when the slides were reported
for the second time (intra-observer) (85.2% = per-
fect agreement). This result can show that Iran still
lacks an integrated and regular education system in
pathology.

In addition, there are obvious limitations in the ac-
curacy of grading based on the small amount of tis-
sue available from needle biopsies of the prostate.
On the other hand, one should recognize a patho-
logical misinterpretation. Differences of opinion
are related to different interpretations of tumor
grading, which is a qualitative indicator. Naturally,
this qualitative factor may be interpreted differ-
ently by pathologists. Therefore, the difference in
interpretation should not be construed as an error.
In this study, the reproducibility was meaningfully
proportionate with Gleason score of the samples. It
seems that the reproducibility would rise when the
score goes from 2 to 10.

Ozdamar and colleagues reported an acceptable in-
ter-observer variation for Gleason-style grading.'”
Furthermore, Allsbrook and associates examined
46 cases of cancer for grading. Ten pathologists
were involved. The reproducibility stood at an ac-
ceptable level."? The reason behind different con-
clusions from these studies might be related to the
pathology education system. Holding meetings
for exchange of views, conferences, journals, and
group studies may bring views and interpretations
together. The lack of such programs in our country
must explain the differences.

The study by Mulay and coworkers on 40 patients
with cancer produced an inter-observer reproduc-
ibility between 0.36 and 0.64. After a web-based
training course for pathologists contributing to
this project, the indicator soared significantly. This
study is well indicative of the significance of regu-
lar training to pathologists.'®

(IOAMIIEITYS Vol.9 | No.2 | Spring2012 | 489



This study faced restrictions, such as undermanned
samples. Therefore, studies with more pathologists
and samples are recommended for the future.

CONCLUSION

Given the significance of grading in the prostate
carcinoma, regular and effective training courses
are strongly recommended for pathologists in or-
der to raise intra/inter-observer reproducibility.
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