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PROSTATIC CARCINOMA
REPRODUCIBILITY OF HISTOLOGIC GRADING
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The inter- and intraobserver variations of the histologic grading systems of prostatic carcinoma proposed
by Gleason and by Bocking et al. were tested by the authors. Both grading systems have previoush been
shown to have good correlation with prognosis. After studving 91 cases of prostatic carcinomas. the
interobserver agreements of the Gleason pattern score and the Bocking combined grade were found to
be 36% and 69% respectively. Both observers repraded 31 randomly selected prostatic carcinomas. With
the Gleason pattern score intraobserver agreements of 65% and 42% were found. whereas the intraob-
server agreements of the Bocking combined grade were 90% and 71% respectivelv. Since the percentages
of inter- and intraobserver agreements were higher with the system of Bocking et al.. this svstem 1s
recommended prior to the system of Gleason as a means of evaluating the prognosis of patients with
prostatic carcinoma
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The importance of histopathologic grading in
malignant diseasc was recognized by Broders (2).
Several grading systems of prostatic carcinoma
subsequently have been described, but the prog-
nostic accuracy of many of these systems have
been inconsistent (3, 11). The two most widely
used systems of histologic grading of prostatic
carcinomas presently emploved are those pro-
posed by Gleason (7) and by WHO (12). The
Gleason classification has achieved wide recogni-
tion for its prognostic value and relative simplic-
ity. The Gleason grades have been shown to cor-
relate well with survival (7). incidence of pelvic
lymph node metastases (8), and to be reproducible
by other observers (1. 8). The system proposed by
WHO does not have the same established clinical
significance as the grading system of Gleason.

However. 2 new histologic grading system. using
diagnostic categories in accordance with the histo-
logic classification published by WHO. has been
published by Bocking et al. (3). and this system
has shown good correlation with survival and
presence of metastases. Furthermore. this study
found the mean interobserver reproducibility to
be 91%, and the intraobserver reproducibility to
be 87.5%.

Before the beginning of a study of prostatic
carcinoma. it was desirable to find a histo-
pathological grading system which is reproducible
The tests chosen were the inter- and intraobserver
variations of the systems proposed by Gleason and
by Bocking et al.. because these two systems have
shown equally good correlation to the clinical
course of prostatic carcinoma



FABLE L. Grading Systems of Gleason and Bocking et Al Jor Prostatic Carcinoma

Bocking et al

Number of histologi. 1-5
growth patterns.

Nuclear anaplasia
Pattern (total) score.

patterns = 2-10

Combined grade

Combined grading-staging.
and clinical stage
=315

Sum of the two quanti-
tatively predominating

1-3

Sum of growth pattern and
nuclear anaplasia trom the
qualtatively poorest

grade of differentiation
=27

I = Toial score of 2-3
11 = Total score of 4-5.
1~ Total score of 6-7

Sum of pattern score

MATERIALS AND METHODS

The material of the study consists of paraffin embedded
tissue blocks from 100 consecutive cases of prostatic
carcinoma from the files of the Department of Pathol-
ogy. Aalborg Hospital. The tissue available for 96 cases
were tfrom transurethral resections, while four cases were
from punch biopsies. All paraffin blocks were recut with
an average of five blocks per case (range 1-10). The
sections were stained with Hematoxylin and Eosin and
were evaluated separately by the authors.

I'he prostatic carcinomas were histologically graded in
accordance 1o the descriptions given by Gleason (7) and
by Bucking et al (3) (Table 1). The histologic grading
system of Gleason considers only the glandular differ-
entiation. and distinguishes five growth patterns 1-5
T'he Gleason pattern scoie appears either by addition of
the numbers of the two most predominant growth pat-
terns (primary and secondary), or in cases with only one
growth pattern, by muluplying the number with two.
Ihe grading Bocking et al
distinguishes tour histologic growth patterns 1-4, and
1-3. The combined
grade of prostatie carcinoma results from the addition of
the rating number of the histologic growth pattern to the
rating number of nuclear anaplasia. The sum of raung
numbers 2-3 corresponds to grade 1. 4-5 to grade 11, and
6-7 1o grade 11

In five cases both observers found the tssue sections

histologie system - of

three grades of nuclear anaplasia

unsatisfactory for histologic grading, and n four cases
one or both observers disagreed on the carcinoma diag-
nosis. These nine cases were excluded. Subsequently. the
iterobserver study was based on Y1 cases of prostatic
carcinoma

To study the intraobscrver vanauon, 31 randomly
selected cases from the matenal were examined a second
time separately by both obscivers after suitable tume
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mterval o avord possible recognition of previous graded
saniples.

I'he inter- and intraobsers ci vanatons were described
using percentages of exact agreement and agreement
within one score unit. Moreover, the chance-corrected
weighted Kappa statisties (K,) + one standard error (S.)
of the weighted Kappa was employed (5, 6). It was
decided to weigh the disagreements found. so that the
hine of agreement was given the weight zero, while the
weights for disagicements were the difference in grades
from the agreement diagonal treated as the exponent o
the second power (difierence in grade = 2, weight
. difference in grade - Y. weight 9°). The method
to test the significance of the difference between two
independent K.'s has been previous described (4).

I'he weighted Kappa stausuc (K,) gives a chance-cor-
rected proportion of weighted agreement. K. yields
negative values when there s fess observed agreement
than 1s expected by chance, zero when observed agree-
meit can solely be expluned by chance, and K, = |
when there s complete apreement. Fhe weights assigned
are an antegral part ol how agreement s defined and
must be decided carly in the study (5)
number of categones ma grading system bear influence

Because the

on the Kappa staustics. the method s not suitab! 1o
compare values of K, obtamed from diflerent grading
systems with different numbers of categories.

RESULTS

The interobserver variation of the grades assigned
10 91 cases of prostatic carcinomas is illustrated in
Tables 2 and 3. For the Gleason pattern scores
(Table 2) exact agreement between the observers
was seen in 36%, whereas agreement within one
score unit was achieved in 69%. The chance-cor-



JABLE 20 Distrthution of the Gleason Pattern: Scores
Made Independently by Lwo Observers, of Y1 Prostatic
Carcinomas
OBSERVER B

LABLE 4A. Duosiribution of the Gleason Pattern Scores
Muade by Observer A, Grading and Re-Grading 31 Pro
static Carcinomas
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TABLE 3. Dustribution of the Bocking Combined Gra-
des. Made Independently by Two Observers, of Y1 Pro-
static Carcinomas
OBSERVER B

TABLE 4B. Distribution of the Gleason Fattern Scores
Muade by Observer B, Grading and Re-Grading 31 Pro-
statie Carcinomas
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rected agreement coefficient K, was 0,700 + 4
0.044. The agreement within Gleason primary 3 | 1
pattern was better than the agreement within the =

secondary pattern, the values of K, being 0,642 +
0.051 and 0,234 + 0,089 respectively, and the
difference betweeen the two values of K. was
significant (P <0,001, data not given). Using the
system of Bocking et al. exact agreement of com-
bined grades was found in 69%, whereas the agree-
ment within one score unit was 100% (Table 3).
Ihe chance-corrected agreement coeflicient K.
was 0.649 + 0.066. For the Bocking growth pat-
tern and nuclear anaplasia, exact agreements were
seen 1n 62% and 65% respectively, the values of K.
being 0,613 + 0.070 (growth pattern) and 0,527
+ 0.078 (nuclear anaplasia. data not given). As
seen trom Tables 2 and 3. the grades assigned by
observer A of both grading systems have a sys-
tematic tendency to higher values comparced to the
grades given by observer B.

The vanation of the grades from the intraob-
server study 1s illustrated 1n Tables 4 and 5. For
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the Gleason pattern score (Tables 4A and 4B)
exact agreements of the first and second gradings
were found in 65% (observer A) and 42% (observer
B), and both observers had agreement within one
score unit of 87%. The chance-corrected agree-
ment coeflicients K, were 0801+ 0,071 (ob-
server A) and 0809 + 0.057 (observer B). As
regards the Bocking combined grade (Tables SA
and 5B), exact agreements of the first and second
gradings were seen in Y0% (observer A) and 71%
(observer B). Values of K, were 0,867 + 0,084
(observer A) and 0,488  0.135 (observer B), and
this difterence is significant (0.01 <P <0,05).
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TABLE SA. Distribution of the Bocking Combined Gra-
des, Made by Observer A, Grading and Re-Grading 31
Prostatic Carcinomas
1. GRADING
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TABLE SB. Distribution of the Bocking Combined Gra-
des, Made by Observer B, Grading and Re-Grading 31
Prostatic Carcinomas
1. GRADING
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DISCUSSION compared to the value of K given by Bain et al..

Both Gleason (7) and Bocking et al. (3) have
shown good correlation between their histologic
grading systems and the prognosis. While the re-
producibility of the system proposed by Gleason
has been tested by others (1, 8), this is to the best
of our knowledge not the case for the grading
system proposed by Bocking et al.

The histologic grading system of Gleason de-
mands an evaluation of the tumour volume of the
different growth patterns, and does not take
smaller areas with lower degree of differentiation
in account. However, in a recent work utilizing
the Gleason system, McGowan et al. (9) found in
disagreement with Gleason, that the qualitatively
highest malignancy identified (the highest histo-
logic grade) is most important in respect of prog-
nosis. The histologic grading system of Bocking et
al. uses the same histologic and cytologic catego-
ries as the WHO classification, but differes from
the WHO classification by assigning the qualitati-
vely highest malignancy found to the tumour as a
whole (3, 12). Furthermore, the system of Bocking
et al. differs from that of Mostofi (10) by not
having a fixed combination of the histologic
growth patterns and the three degrees of nuclear
anaplasia, and the system of Mostofi designates a
tumor grade on the basis of predominant features
(13).

Using his own system Gleason had intraob-
server reproducibility of 80% (13), which is better
than the reproducibility of 65% and 42% found in
the present study. Bain et al. (1) using Gleasons
grading system, found interobserver agreement wi-
thin + 1 of a consensus score from 74,1% to
93.1%, and the chance-corrected agreement with
the consensus score + | ranged from 0,605 to
0,836 (unweighted Kappa statistics). Using the
system of Gleason, we found interobserver agree-
ment within one score unit of 69%. Because the
weighted Kappa statistics were used, K, cannot be
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However, from our study the calculated un-
weighted Kappa statistic using agreement + | was
K = 0,467 and S = 0,077 as regards the inter-
observer agreement of the Gleason pattern score.
This value of K is lower than found by Bain et al.,
but the difference may be explained by the fact
that Bain et al. have used a consensus score as the
standard for judging the scores assigned by the
seven participating pathologists, and furthermore
that study has graded 58 slides from 58 cases of
prostatic carcinoma. The gradings of this study are
the results of the evaluation of an average of five
sections from each tumor.

With the system of Bocking et al. the present
study found intraobserver agreements of 90% and
71% which is close to the reproducibility of 87,5%
found by Bocking (3). However, our interobserver
agreement of 69% is lower than the interobserver
agreement of 91% found by Bocking et al. (3).

The Gleason system does not utilize the cellular
or nuclear features of tumours. In a report of the
workshops on the current status of the histologic
grading of prostatic cancer, it is reccommmended
that nuclear and cytologic characteristics be consi-
dered in prospective studies to further the discrim-
inative capabilities of the Gleason system (13).
The system of Bocking et al. is based on the
evaluation of both the histologic growth pattern
and the nuclear anaplasia. In this respect the sys-
tem of Bocking et al. may hold more information
concerning the tumour biology than the Gleason
system which takes into account only the histo-
logic growth pattern.

This study finds that both the systems of Glea-
son and of Bocking ct al. are reproducible, but the
percentages of the inter- and intraobserver agree-
ments are higher for the Bocking combined grade
than for the Gleason pattern score. Though statis-
tic comparison between the two systems is diffi-
cult, the results speak in favour of the Bocking



system. Therefore, the authors recommend this

system as a means of evaluating the prognosis of

patients with prostatic carcinoma.

We greatly thank Cand.Scient. T Arnfred, Department
of Clinical Chemistry, Aalborg Hospital, for the com-
puterprogram of the weighted Kappa statistics, and for
his statistical assistance.
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