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ABSTRACT

Five pathologists analysed 100 postcapillary venules
(PCVs) in 20 axillary lymph nodes by subjective and morpho-
metric means. The coefficient of variation (CV) of the subjec-
tive mean grade estimates and indexes varied from 0% to 397
and of the morphometric mean height estimates and indexes from
27% to 44%. The interobserver reproducibility was estimated by
the kappa statistic and the intraclass correlation coefficient
(ICC). On subjective grading kappa was 0.50 (0.43-0.56) and on
morphometry ICC was 0.74 (0.70-0.78). These figures correspond
to moderate degree of reproducibility, and show that the
subjective and morphometric methods are comparable in their
performance in this system. Experience in diagnostic histo-
pathology did not appear to have any influence on  reproduc-
ibility as shown by an exclusion experiment. This suggests
that experience amplifies other than basic perceptive or
observation skills of the pathologist.

INTRODUCTION

Postcapillary venules with high cuboidal endothelium are
found in the paracortex of the lymph nodes in man and other
species (Cottier et al., 1973). In recent years attention has
been focused on the structural changes of the endothelium of
PCVs depending wupon the activity of local immune response
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(Kittas and Henry 1981, Syrjdnen 1982). Studies in man have
shown that the higher the endothelium of the PCVs in axillary
lymph nodes the better is the prognosis with respect to met-
astasis in breast carcinoma patients (Syrjdnen 1982). So, it
is valuable to grade postcapillary venules. Most grading sys-
tems apply subjective grading. From diagnostic point of view
it dis important to know to what extent subjective results
parallel morphometric measurements. ‘

In this study we compared the subjective and morphometric
measurements on lymph node postcapillary venules. Also we
evaluated the reproducibility of grading by applying the kappa
coefficient and the intraclass correlation coefficient (ICC).

MATERIALS AND METHODS

The study was based on a series of 20 axillary lymph
nodes from 17 patients dissected in association with mastec-
tomy in Kuopio University Central Hospital, Kuopio, Finland
during the years 1980-81. The lymph nodes were fixed in 107%
buffered formalin and embedded in paraffin. Five micrometer
thick histological sections were cut and stained with hema-
toxylin and eosin. Five pathologists estimated the subjective
grade of the same five selected postcapillary venules in each
of these 20 lymph nodes at a magnification of 63 (objective
lens) x 10 (eye piece) and thereafter measured the thickness
of the endothelium with an eye piece graticule (El, Graticules
Ltd., England).

The subjective grading was based on the following cri-
teria (Syrjdnen 1982):

Grade 1: Postcapillary venules had flat-
tened endothelium, and showed
no or few intraluminal lympho-
cytes.

Grade 3: The endothelium was high and
cuboidal and there were nume-—
rous intraluminal lymphocytes.

Grade 2: Intermediate between grades 1
and 3.

On morphometry the dimensions
measured were: Dpcv, the diameter of the
postcapillary venule, which was measured
at right angles to the longer semiaxis
at the 1level of the smaller semiaxis.
Dlu, the corresponding diameter of the
lumen was also recorded. The height of
the endothelium, Hend, was then calcula-
ted from the equation:

Dpcv - Dlu
Hend = (Fig. 1)
2
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After measurements the following parameters were calculated:
(1) The mean grade estimate, the mean of five grading esti-
mates of the same vessel, grading performed by 5 observers.
(2) The grade index, the mean of grades of five vessels of
the same lymph node as graded by a single observer. (3) The
mean grade index, the mean of five grade indexes, grading
performed by 5 observers. (4) The mean height estimate, the
mean of five Hend values of the same vessel, grading performed
by 5 observers. (5) The height index, the mean of Hend values
of five vessels of the same lymph node graded by a single
observer. (6) The mean height index, the mean of five height
indexes of the same node, measurements performed by five
observers. For statistical analysis the standard deviations
and the coefficients of variation (CV) of the above parameters
were calculated. Pearson's r correlation coefficient was cal-
culated for the estimates and indexes. Also the interobserver
reproducibility was analysed by applying the kappa coefficient
(Landis and Koch 1977, Kraemer 1980, Selkidinaho 1983) and the
intraclass correlation coefficient (ICC) (Cochran 1968, Sel-
kdinaho 1983).

RESULTS

In Table 1 there is a random sample of the coefficients
of wvariation (CV) of the results of subjective grading and
morphometric measurements of the individual postcapillary
venules done by 5 pathologists. The CV varies from 0% to 39%
in subjective grading, and from 3% to 447 in morphometry. The
corresponding means and standard deviations of CV are 0.17 +-
0.13 and 0.17 +- 0.09, respectively.

Table 2 shows the coefficients of variation of the mean
grade and height indexes of subjective grading and morphomet-—
ric measurements from the individual lymph nodes. In subjec-
tive grading the results vary from 07 to 207 and in morphomet-—
ry from 2% to 21%. The corresponding means and standard devia-—
tions are 0.11 +- 0.05 and 0.09 +- 0.05, respectively.

Table 3 gives the interobserver reproducibility of re-
sults, estimated with the kappa coefficient and the intraclass
correlation coefficient (ICC). Both in subjective and morpho-
metric measurements the results (0.50 and 0.74) correspond to
moderate degree of reproducibility. Also in measurements by 4
observers the results were similar. However, there was varia-
tion in the range of measurements of different observers in
respect to the mean values, but the grade of reproducibility
remained the same.

Pearson's correlation coefficients among 5 observers in
case of individual venules vary from 0.62 to 0.89 and in
case of individual lymph nodes from 0.65 to 0.93. 90% confi-
dence limits among observers vary from 0.50 to 0.92 and from
0.36 to 0.97, respectively.
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Table 1. The variation in subjective grading and morphometric
measurements of individual postcapillary venules. The venules
were selected at random from the 100 postcapillary venules
estimated in this study. Estimates were made by 5 pathol-
ogists. The results are expressed as coefficients of variation
(standard deviation of the estimates divided by the mean). The
means shown were calculated from 100 vessels.

Venule number CV of individual CV of individual
mean grade estimates mean height estimates
(subjective) (morphometric)

2 0 0.09

3 0.34 0.29

4 0.39 0.44

10 0 0.12

11 0 0.16

17 0.20 0.04

24 0.25 0.25

31 0.20 0.13
45 0.25 0.17

47 0.20 0.11
57 0 0.15

59 0.25 0.11

60 0 0.16

61 0.37 0.28
63 0.37 0.23

75 0.20 0.10

76 0 0.18

79 0.23 0.11
81 0.20 . 0.10

83 0 0.23

88 0.39 0.20

91 0 0.33
95 0 0.30
99 0.23 0.07
100 0.39 0.37

Mean 0.1675 +- 0.1340 Mean 0.1654 +- 0.0887
DISCUSSION

The decisionmaking in diagnostic histopathology is based
on strict morphologic «criteria but there is also a certain
amount of intuition in the process. So it is reasonable to
bring to attention the importance of inconsistencies in diag-
nosis between the pathologists as shown in several studies
(Cocker et al., 1968, Lambourne and Lederer 1973, Sissons
1975, Reyes et al., 1983). Statistical parameters have been
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Table 2. The variation in subjective grading and morphometric
measurements of postcapillary venules in 20 lymph nodes. From
each 1lymph node 5 venules were selected for subjective and
morphometric measurements.

Number of lymph CV of the CV of the
node mean grade indexes mean height indexes
(subjective) (morphometric)

1 0.12 0.17
2 0.11 0.10
3 0.07 0.03
4 0.12 0.12
5 0.14 0.05
6 0.08 0.02
7 0.18 0.06
8 0.12 0.09
9 0.13 0.17
10 0.16 0.06
11 0.06 0.21
12 0.04 0.12
13 0.20 0.17
14 0.12 0.06
15 0.05 0.04
16 0.11 0.08
17 0.06 0.05
18 0.09 0.06
19 0 0.10
20 | 0.15 0.06

Mean: 0.1055 +- 0.0496 Mean: 0.0910 +- 0.0530

Table 3. . Interobserver reproducibility as estimated with the
kappa coefficient and the intraclass correlation coefficient
(ICC). Kappa and ICC were calculated for grade estimates and
height estimates of individual postcapillary venules, measured
by 5 observers. The same parameters were also calculated for 4
observers, each pathologist being exluded in turn. 907 confi-
dence limits are indicated in brackets.

Individual venules Excluded
Subjective grading Morphometric pathol-
Kappa measurements ICC ogist

measurements 0.50%*%* (0.43-0.56)
measurements 0.59%*%*% (0.43-0.74)
measurements 0.44%*%* (0.37-0.51)
measurements 0.49%**% (0.42-0.56)
measurements 0.56%** (0.41-0.72)
measurements 0.56%*%* (0.49-0.63)

L 74%%% (0.70-0.78)
.76%** (0.72-0.80)
L71%%% (0.67-0.76)
LJ7F%* (0.73-0.81)
L74%%% (0.69-0.78)

8-0.77)

o N A N S |
cNoloNoNoNe]
PN

*%*% moderate degree of reproducibility
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developed for the analysis of the reproducibility of histo-
logical measurements by different observers (Kraemer 1980,
Selkdinaho 1983, Silcocks 1983). Morphometry should be able to
increase accuracy of interpretation and in theory should be
more reliable than subjective grading systems in the analysis
of histological parameters. Morphometry should also decrease
the variation in measurements by different pathologists.

This need not always be true, however. In our study the
variation (in terms of coefficient of variation) was similar
in both methods (Tables 1 and 2). Also interobserver repro—
ducibility between 5 pathologists was almost identical in
morphometry and in subjective grading. In both situations the
results corresponded to moderate degree of reproducibility.
Also kappa and ICC values corresponded to same degree of
reproducibility in measurements by 4 pathologists. The latter
approach allowed the analysis of the influence of experience
in these measurements. In subjective grading kappa was identi-
cal (0.56) when the most senior or the most junior pathol-
ogist was excluded. Also in morphometry the values were quite
similar: 0.73 (senior pathologist excluded) and 0.74 (junior
pathologist excluded). Those values corresponded to moderate
degree of reproducibility. There was also a large variability
in the values of Pearson's r correlation coefficients among 5
observers in case of PCVs and lymph nodes (Kosma et al.,
1984). ‘
Our results suggest that it is not always necessary to
apply morphometric methods if simple grading systems are al-
ternatives which work well in practice. The test system was
quite simple and in more complicated subjective grading sys-
tems reproducibility might be less good. In this simple system
morphometric measurements do not seem to increase reproducib-
ility markedly. This is partly due to the fact that measure-
ments based on eye piece graticules still have a subjective
component which causes variation. An alternative method could
be based on photography, which could give better reproducibil-
ity. However, sources of variation are inherent in the latter
method also because selection of focusing levels is variable -
different observers could select different focusing levels.
One should realise -that the reproducibility in subjective
grading may be superior even though the results can be biased.
The bias was not estimated in this study. It is probable that
bias causes variation in subjective grading. Bias is not as
prominent in morphometry, and the means of the results in
morphometric measurements should approach the real values
when the number of measurements increases.
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