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ABSTRACT

Positive staining for carcinoembryonic antigen (CEA) in
30 ovarian tumours was assessed subjectively and morpho-
metrically. The kappa coefficient (k) and the intraclass
correlation coefficient (ICC) were used to assess reproduci-
bility. On subjective grading by 5 observers k was 0.51 (90%
confidence limits: 0.39-0.63) and by one observer (5 esti-
mates) 0.96 (0.92-1). On morphometry the ICC of individual
fields (5-person test) was 0.49-0.81 (0.26-0.93) and of
standardized fields 0.64-0.78 (0.28-0.96), respectively. The
ICC in 12 samples (5-person test, interobserver reproduc-
ibility) was 0.78-0.93 (0.31-0.99). In an intraobserver test
(5 measurements) ICC was 0.87-0.95 (0.45-0.98). The results
suggest that morphometric assessment is more reproducible
than subjective assessment and that the human variations in
counting account for most of the variation in morphometric
reproducibility.

INTRODUCTION

Carcinoembryonic antigen (CEA) has been detected immuno-
histochemically in many ovarian tumours (Marchand et al., 1975,
Rutanen et al., 1978), but its assessment has been mainly sub-
jective and its reproducibility in diagnostic situation is
suspect (Collan 1982). In the study by Aalto et al. (1982) the
morphometric methods were used for evaluating positive CEA
staining. The latter study revealed considerable biological
and methodological variation in study settings planned for
practical diagnostic purposes. So, in our study we set out to
assess the reproducibility of CEA quantitation.
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MATERIALS AND METHODS

A 5 micrometer thick section from each of 30 ovarian
tumours were stained by the immunoperoxidase method (Aalto
et al., 1982). First, each of the 30 ovarian tumours was
considered a sampTe and total positivity was subjectively
graded into four grades: negative (0), slight (1), moderate
(2), and heavy (3) staining. The! heavy staining (3) corre-
sponded to the staining of colorectal adenocarcinoma. Sub-
jective grading was further analysed in ‘two experiments. In
the first, 30 samples were graded once by 5 pathologists.
In the second, the same samples were graded five times by
one pathologist, who was experienced in the grading procedure.
Second, one 5 micron thick section from each of 12 ovarian
tumours were stained and assessed morphometrically (Aalto et
al., 1982) once by 5 observers and five times by one observer,
experienced in these measurements. Third, one single slide
from one of tumours was analysed by 5 observers in two ways
using a 25-point ocular grid (eye-piece graticule): A. Each
observer selected 25 fields separately and randomly and made
field and point scores for each field. Also the sample field
and point scores were calculated. B. The section was sampled
again with 25 square fields. The position of the fields was
predetermined to give an even coverage of the whole sample.
A1l five observers analysed these same 25 fields and the
scores of individual fields were calculated as above. Also
sample field and point scores were calculated. The kappa
coefficient (Landis and Koch 1977, Kraemer 1980, Selkdinaho
1983) and the intraclass correlation coefficient (ICC)
(Cochran 1968, Selkdinaho 1983) were calculated for subjective
grades, scores of individual fields, and for sample field and
point scores.

RESULTS

Reproducibility of the assessment of CEA staining analysed
by the kappa coefficient and the intraclass correlation coef-
ficient (ICC) is shown in Table 1.

DISCUSSION

The study shows that the reproducibility of morphometric
assessment may vary considerably. In this our results parallel
our earlier data on kidney (Collan et al., 1982) and the find-
ings of Reyes et al. (1983) on muscle. The cause of variation
in reproducibility (in terms of confidence 1limits) was clari-
fied by pathologists studying 25 standard fields in one section.
Because the images were identical there should have been no
variation in reproducibility due to field selection or section
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Table 1. Reproducibility of the assessment of CEA staining
in terms of absolute values of kappa coefficient and intraclass
correlation coefficient (ICC). The values present the repro-
ducibility in subjective grading, in morphometry of 12 samples,
in morphometry of randomly selected fields of one sample and
in morphometry of standardized fields of the same sample.

SUBJECTIVE GRADING

Interobserver reproducibility Intraobserver reproducibility
kappa kappa

0.51*** (0.39-0.63)  0.96*****(0.92-1)

MORPHOMETRIC MEASUREMENT

Interobserver reproducibility  Intraobserver reproducibility
IcC ICC

Sample field score; 0.85*** (0.32-0.98) 0.95*****((,87-0.98)
epithelium '

Sample field score; 0.93****((0,51-0.99) 0.90**** (0.63-0.98)
mucin

Sample point score; 0.78*** (0.37-0.94)  0.94**x**((,87-0.98)
epithelium

Sample point score; 0.89****((0,.31-0.99) 0.87**** (0.45-0.98)
mucin

MORPHOMETRY; EFFECT OF STANDARDIZED FIELDS
Interobserver reproducibility  Interobserver reproducibility

Random selection Standardized selection
ICC ICC

Field score; 0.49°  (0.27-0.68) 0.66** (0.56-0.74)
epithelium o ‘
Field score; 0.49 (0.26-0.69) 0.78*** (0,28-0.96)
mucin
Point score; 0.54* (0.41-0.66) 0.64** (0.54-0.72)
epithelium
Point score; 0.81****((0,54-0.93) 0.73*** (0.47-0.88)
mucin '

boor, * slight, ** fair, *** moderate, **** substantial,
**%%% a1most perfect degree of reproducibility.
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thickness variation, and minimal variation in reproducibility
if variation inherent to the method was a major cause of
variation in reproducibility. However, the results did not

show a dramatic decrease in relation to random fields. So,
variation in counting (human factors) seems to be important.
This need not be the case with ocular grids only but also
applies other type of interpretation (Reyes et al., 1983). The
reproducibility of the subjective evaluation of the total
amount of positivity was smaller than that of morphometry. The
interobserver reproducibility was much worse than intraobserver
reproducibility. This suggests that biased estimates are common.
These can probably be reduced only by uniform education of
practitioners of morphometry.
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