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Feasibility of new prognostic classification for rectal
cancer
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SUMMARY Sixty slides from 60 blocks taken from 30 colonic carcinomas were circulated twice to six
histopathologists of varying experience. Five of the six pathologists showed a good to excellent
intraobserver agreement for assessment of the character of the invasive margin (0 44 < K < 082),
which was not significantly affected by sampling (0 40 < K < 0 56, comparing both slides from each
tumour) or observer (five of six pathologists agreeing on 46 of60 slides). Pathologists were unreliable
in assessing peritumoural lymphocytic infiltrates, with only two pathologists achieving moderate
levels of intraobserver agreement (-0-03 < K < 0-52). The interobserver agreement for
peritumoural lymphocytic infiltrates was also low (K < 0-29) between the three most experienced
pathologists. The assessment of peritumoural lymphocytic infiltrates was significantly affected by
sampling, the two pathologists with the lowest intraobserver variation achieving K values of 0-21 and
0 10 between the 30 paired slides from each tumour.
The character of the invasive margin was reliably assessed, was not dependent on sample, and

added useful prognostic information, but peritumoural lymphocytic infiltration is not a reproducible
observation and may therefore not add useful prognostic information in routine use.

Dukes' classification of colorectal cancer has been
used by pathologists and surgeons as a prognostic
guide for assessing the benefit of surgical procedures
and advising patients for more than 55 years.' The
original Dukes' classification depended on objective
anatomical variables but later Dukes modified his
classification to take account of more subjective
criteria (tumour grade). This later classification has
been criticised because pathologists vary in their
interpretation of tumour grade,2 and only a small
proportion of patients are placed into either an
excellent or poor prognostic group.3
A careful retrospective study of anatomical and

subjective variables which were thought to be
potentially related to prognosis was carried out by Jass
et al.' Cox regression analysis was used to identify the
minimum number of variables giving the most useful
prognostic information. Four variables with an
important and independent influence were identified:
(i) number of lymph nodes with metastatic tumour;
(ii) local spread; (iii) character of invasive margin;
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and (iv) peritumoural lymphocytic infiltration. The
first two variables are largely objective observations
and are also used in the traditional Dukes' classifica-
tion. The second two are subjective variables which
were assessed by Jass alone and no attempt was made
to assess the interobserver reproducibility of these
variables. In a recent editorial it was suggested that
this classification should be adopted for routine use'
but doubt has been raised about the reproducibility of
the peritumoural lymphocytic infiltrate variable.8 It is
essential that the intra- and interobserver reliability of
the proposed subjective variables is assessed before
this new system is introduced for routine use.

Material and methods

A heterogeneous group of histopathologists, three
with a special interest in gastrointestinal pathology
and three with other special interests, were invited to
take part in the study. Experience varied between three
and 22 years and all but two had passed the final
MRCPath examination. A professional statistician
was recruited and participated in the study design.
Each pathologist was sent a protocol defining the
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objectives of the study and a copy of the proposed
prognostic classification of rectal cancer.3

Thirty rectal or sigmoid colon carcinomas were
received fresh in the laboratory. These were flushed
through with 10% formalin and immersed in formalin
for at least three days. Sections were cut (1 cm) using a
macrotome.9 Two blocks from the advancing edge of
the tumour were taken by two of us (SD or RL), these
were routinely processed and sections stained with
haematoxylin and eosin. These 60 slides were labelled
by a third party and circulated among the six
histopathologists. The histopathologists were asked to
state for each section whether the advancing edge of
the tumour was "expanding" or "infiltrating" and
whether there was a conspicuous peritumoural
lymphocytic infiltrate according to the criteria defined
in the proposed classification. The slides were
relabelled and recirculated at least one month later
and the pathologists asked to repeat their
observations.

Cohen's K statistic,'0 a measure of the proportion of
agreement having allowed for that expected by chance,
was used to assess the reproducibility of results
between different readings of the same slides and
between different pathologists. Values of K greater
than 0 75 indicate excellent agreement beyond chance
expectation and values less than or equal to 0 40 poor
agreement."

Results

CHARACTER OF INVASIVE MARGIN:
INTRAOBSERVER VARIABILITY
Table 1 shows the K statistic for each pathologist
compared with himself. The pathologists are listed in
order of years of experience.
The table shows that five of the six pathologists

showed good to excellent agreement between the first
and second assessment of the invasive margin. There
was a good correlation between experience and
consistency in assessing the character of the invasive
margin. Pathologist 6 placed nearly all the cases into
one category, this resulted in a low value for his K
statistic as agreement is easy to reproduce by chance.

Table 1 Measure ofagreement between two assessments of
the same slidesfor each pathologist

Pathologist K statistic 95% confidence interval

1 0082 (0-67, 097)
2 0-62 (0-38, 087)
3 0-57 (0-34, 0.80)
4 0-52 (0-25, 0.79)
5 0-44 (029,076)
6 -0-03 (-0O51,0-45)

Table 2 Sampling error measured by comparing assessment
ofcharacter ofinvasive margin between two slidesfrom
different areas ofsame tumour

Pathologist K statistic 95% confidence interval

1 0 56 (0.25, 0 86)
2 058 (020,096)
3 040 (001, 078)
4 0-42 (0-05, 0 79)
5 046 (011, 081)
6 -0 00 (-0°10, 0 10)

INTEROBSERVER VARIABILITY
The three pathologists with a special interest in
gastrointestinal pathology agreed in 47 ofthe 60 slides
(78%) with a K statistic of0-66, indicating a good level
ofagreement. The three most experienced pathologists
agreed on the character of the invasive margin in 47 of
the 60 slides (78%) with a K statistic of 0-63, indicating
a good level of agreement. The three least experienced
pathologists agreed on 40 of the 60 slides (66%) with a
K statistic of 0-32 indicating a poor level ofagreement.

SAMPLING ERROR
The K statistics for the six pathologists comparing their
assessment of the character of the invasive margin
between two slides from the same tumour is shown in
table 2.

There was a good level of agreement between two
slides prepared from blocks taken from different areas
of the same tumour. This confirms that the character
of the invasive margin is reproducible between
different blocks of the same tumour.

PERITUMOURAL LYMPHOCYTIC INFILTRATION:
INTRAOBSERVER VARIABILITY
Table 3 shows the K statistic for each pathologist
compared with himself.
The table shows that there was a generally poor level

of agreement for each pathologist compared with
himself. Only two pathologists achieved a good level
of agreement between the two assessments.

INTEROBSERVER VARIABILITY
There was a generally poor level ofagreement between
observers in assessing the presence or absence of a

Table 3 Measure ofagreement between two assessments of
the same slidesfor each pathologist

Pathologist K statistic 95% confidence interval

1 0029 (0-03, 054)
2 0-48 (0.21, 0.76)
3 020 (-0 11,051)
4 -0-03 (-0-26,0-19)
5 0-52 (0 30, 0 74)
6 0o09 (-0-31,0-74)
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Observer variation in rectal cancer
peritumoural lymphocytic infiltrate. The three most
experienced pathologists agreed in only 28 of the 60
slides with a K statistic of 0-29, indicating a poor level
ofagreement. The three least experienced pathologists
agreed on 37 of the 60 slides with a K statistic of 0 30.

SAMPLING ERROR
As the pathologists were poor at agreeing with them-
selves as to the presence or absence of a peritumoural
lymphocytic infiltrate it is difficult to assess sampling
error between different areas of the same tumour. The
K values between two slides from different areas of the
same tumour for the two pathologists with the lowest
levels of intraobserver variation (pathologists 5 and 2,
table 3), however, were 0-21 and 0-10, respectively.
This suggests that this feature is also variable between
different areas of the same tumour.

Discussion

In a recent editorial it was stated that the "post-Dukes
era" has arrived.7 It was also recommended in another
editorial that pathologists should adopt the new
"prognostic classification of rectal cancer" proposed
by Jass et al.'2 The difficulties of applying the new
classification system in practice have been highlight-
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ed,8 drawing attention particularly to difficulties in
assessing the presence or absence of a "peritumoural
lymphocytic infiltrate".
Our results show that pathologists are able reliably

and reproducibly to assess the character ofthe invasive
margin of a tumour and that this observation is not
significantly affected by the site of sampling of the
invasive tumour margin. Specialist gastrointestinal
pathologists were not significantly better than non-
specialists, though more experienced pathologists
were more likely to agree with themselves and with
others than the less experienced. Addition of this
observation to the traditional Dukes' classification
adds useful prognostic information and therefore this
information should be sought routinely.
We have shown that pathologists are not reliable in

assessing the presence or absence of a "peritumoural
lymphocytic infiltrate". None of the observers in our
study achieved the low degree of intraobserver
variability for this feature reported by Jass et al.4 Even
among the three most experienced pathologists in our
study the degree of interobserver agreement was little
better than that expected by pure chance. Some of the
interobserver variability may arise from the designa-
tion of this feature as a "peritumoural lymphocytic
infiltrate" as plasma cells, histiocytes, eosinophils, and
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Figure Advancing tumour margin with dense inflammatory infiltrate investing left part ofmargin but no infiltrate to the right.
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neutrophils are also allowed. Jass has commented,
however, that it is his rule never to diagnose a
"peritumoural lymphocytic infiltrate" unless the
expanding margin or tips ofinvasive tongue oftumour
are invested by a distant cellular lamina that includes a
population of lymphocytes (though not necessarily
vast numbers). Doubtful cases are always downgraded
leaving a small group (20-25%) with an excellent
prognosis. Assessment is based on the worst area (Jass
JR, personal communication).
Our results also suggest the "peritumoural

lymphocytic infiltrate" depends on sampling. Jass et al
do not state whether the effect of sampling was
assessed in their study, but as the work was carried out
on archival material this was probably not possible.
Jass et al state that assessment is based on the worst
area but they do not state how large this area is. One of
the sections in our study showed a dense inflammatory
infiltrate in front of the advancing margin of one half
of the section and no infiltrate on the other (figure).
The more extensively a tumour is sampled the greater
the chance of finding a similar "worst" area. Previous
authors have also found sampling a problem when
assessing peritumoural lymphocytic infiltrates.
Skinner et al found it necessary to examine 10 to 20
slides from six to 10 blocks from each tumour to
quantitate peritumoural infiltrates of macrophages in
colonic neoplasms.'3

For both these reasons we recommend that this
observation should not currently be used in a routine
prognostic classification system. It may be that if this
feature is further definvd with good illustrations
pathologists may be able to recognise it reliably. But as
pathologists showed a high degree of intraobserver
variation for this feature it is possible that even with
further clarification it cannot be used routinely.
The new prognostic classification system depends

on four prognostic criteria: these are extent of local
spread, lymph node status, character of invasive
margin, and peritumoural lymphocytic infiltration.
The first two criteria are essentially objective.
Although subjective, the assessment of the character

ofthe invasive margin is reliable, it is not dependent on
sample and adds useful prognostic information.
Peritumoural lymphocytic infiltration, as currently
defined, is not a reproducible observation and
therefore may not add useful prognostic information
in routine practice.

We thank Dr J Jass for his helpful comments and
Dr D D Giri for randomising and labelling the slides.
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