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The reliability of a diagnostic test depends on the reproducibility
of the result. Many clinical diagnostic tests can be quantified with
established ranges and standard deviations. Other tests are more
subjective, such as those that depend on analysis of a visual image
with an increased possibility of variance in the result. To study this
variance, the authors analyzed the performance of expert patholo-
gists in the interpretation of cutaneous melanocytic tumors. A panel
of expert pathologists was convened to review anatomic pathology
specimens from melanocytic tumors. Each pathologist submitted five
specimens, from which 37 were selected for review. Only one slide
was used for each case. All specimens were interpreted by each pathol-
ogist without consultation with each other. In addition to standard
diagnostic terms, each specimen was designated as benign, malignant,
or indeterminate. Statistical analysis was used to determine the degree
of concordance. The combined x statistic for the eight observers and

The efficacy of a diagnostic test can be defined as
the ability of the test to indicate the presence or absence
of a disease, or to make a prediction about the future
behavior of the disease. The reliability of a diagnostic
test first depends on the reproducibility of the interpre-
tation or result on a given specimen. Many tests can be
quantified with the results expressed as numbers or
units with established ranges and standard deviations
for a given population. Other tests are more subjective,
such as those that depend on analysis of a visual image.
Routine radiological tests and anatomic pathology tests
are examples of tests that depend on an observer’s anal-
ysis of a visual image. Because these tests depend on
subjective interpretation, there exists the possibility of
variance in the reported result. It is a common experi-
ence in clinical medicine to have various opinions on
a single radiological or anatomic pathology test. One
possible solution to decrease this variance in interpreta-
tion is to have panels of experts review the more serious
diseases and offer a diagnosis by consensus."” Although
this approach has merit, it is not yet practical, and many
rely on individual experts for consultation. One im-
portant question is: How well do the experts agree on
a given case when they interpret it independently?

As part of the planning for the National Institutes
of Health Consensus Development Conference on the
Diagnosis and Treatment of Early Melanoma,* a panel
of expert pathologists and dermatopathologists in mela-
noma diagnosis was convened to review anatomic pa-
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three possible outcomes (benign, malignant, or indeterminate) was
0.50. A i statistic of this magnitude is defined as being moderate. In
62% of the specimens, there was unanimous agreement or only one
discordant designation. Thirty-eight percent had two or more discor-
dant interpretations. No single pathologist had a disproportionate
number of discordant designations. This study mimics the consulta-
tion practice of anatomic pathology and shows the variability and
discordance in diagnostic language and designation of biological be-
havior. The results suggest the criteria for the diagnosis of melanomas
and melanocytic nevi need to be refined and more consistently ap-
plied. HUM PaTHOL 27:528~531. Copyright © 1996 by W.B. Saun-
ders Company
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thology specimens from melanomas and melanocytic
nevi. The intent of this review was to develop definitions
of histopathologic features and criteria for diagnosis
that could be used in the subsequent conference as a
way of standardizing the data.’ Panel members reviewed
the specimens in their own laboratory in the practice of
consultation cases, signing them out in their individual
routine fashion. As there were no prior meetings of the
panel members to discuss criteria for this conference,
and the panel members did not know each others’ diag-
noses, this strategy would mimic the practice of consul-
tation pathology regarding melanomas and melano-
cytic nevi. This article presents an analysis of their
interpretations.

METHODS

The expert panel of pathologists was selected on the
basis of their reputation and publications in the diagnosis of
melanomas and melanocytic nevi. They were from different
medical centers and held various viewpoints on the criteria
for diagnosis. The panel members did not know the results
of each others’ diagnoses, by mutual agreement, for the con-
sultation phase of this project. Anonymity was discontinued
once all of the consultations were completed.

Fach panel member was requested to submit five cases
of melanomas or melanocytic nevi that shared histological
features with melanomas. These cases were to be considered
““classic cases’ by the submitter. The cases could be unusual
or difficult, but had to be representative of a case that the
submitter could use for publication as an example of a specific
entity. Only one slide from each case was used. The original
history from each patient was provided, but the clinical diag-
nosis was deleted.

From the cases submitted by the expert panel, 35 cases
were selected by the planning cormittee to be reviewed. Two
additional cases were added by the planning committee to
represent entities that had not been included by the panel
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TABLE 1. Examples of Diagnostic Language
Observer Case No. 13 Case No. 16 Case No. 21

1 Malignant melanoma, invasive, Clark’s Malignant melanoma in situ Malignant melanoma, Clark’s level 1I
level HI

2 Malignant melanoma, superficial Junctional lentiginous nevus with atypia Compound dysplastic nevus, pigmented
spreading, Clark’s level 111 spindle cell

3 Malignant melanoma, nodular, Compound lentiginous dysplastic nevus Compound dysplastic nevus with atypia
Clark’s level II with atypia

4 Malignant melanoma, nodular, Junctional nevus with atypia Malignant melanoma, superficial
Clark’s level IV spreading, Clark’s level II1

) Compound nevus, Spitz’s nevus Malignant melanoma in situ Malignant melanoma

6 Spindle and epithelioid cell nevus, Lentigo maligna Malignant melanoma, superficial
inflamed spreading

7 Epithelioid cell nevus, atypical Atypical melanocytic hyperplasia Compound dysplastic nevus

8 Malignant melanoma Malignant melanoma in situ Malignant melanoma

members. All identifying marks were removed from the slides,
and they were relabeled with a standard label for the project.
The cases were then randomized to prevent clustering by
diagnosis or submitter. Once randomized, the original diag-
noses and submitters were unknown to the planning commit-
tee to minimize bias in analysis. All 37 cases, along with the
original history, were sent to each panel member. The panel
member then sent the cases back to the planning committee
before being sent to the next panel member. Thus, all panel
members based their diagnoses on study of the same glass
slide. All panel members were requested to sign out each case
in their usual fashion. After the sign-out was completed, they
were requested to define the terms they used and to provide
the criteria used to establish the particular diagnosis. Each
case was also to be designated as benign, malignant, or inde-
terminate. Indeterminate was defined as unable to provide a
definitive diagnosis of either benign or malignant, and did
not imply a biological position or behavior between the two
poles. The designations benign, malignant, and indetermi-
nate were considered to be independent variables.

Statistical Analysis

To measure the rate of agreement among expert patholo-
gists, the generalized « statistic of Landis and Koch® was used.
This approach is essentially an analysis of variance approach
because both the number of raters and rating categories were
greater than two. The 95% confidence interval for the true
k was calculated using the asymptotic standard error for «.” All
calculations were performed using the Stata package (Stata
Corporation, College Station, TX).?

RESULTS

All 37 cases were reviewed by each panel member,
and the diagnoses, definitions, criteria, and designa-
tions of benign, malignant, or indeterminate were com-
pleted. There was no breakage of slides, and no slides
were lost or replaced.

As expected, there was variability in the terms used
for diagnosis (Table 1). The prognostic designations of
benign, malignant, or indeterminate, as independent
variables, proved to be better categories for comparison
of concordance than the actual diagnoses. Thirteen cases
had unanimous agreement: eight benign and five malig-
nant. The 24 cases that lacked unanimous concordance

are displayed in Table 2; all 37 are summarized by slide
in Table 3 and by observer designation in Table 4. The
clusters of discordant designations are presented in Ta-
ble 5. There were 62% of the cases in which there was
unanimous agreement or only one discordant designa-
tion. Thirty-eight percent had two or more discordant
interpretations. No single pathologist had a dispropor-
tionate number of discordant designations (Table 2).

The combined k statistic for the eight observers
and three possible outcomes (benign, malignant, or
indeterminate) was 0.50. This was found to be signifi-
cantly different from none (Pvalue < .0001) using the
appropriate test statistic.” However, by definition, a
statistic of this magnitude is considered to indicate only
moderate agreement.’

DISCUSSION

Although this study originated as part of the plan-
ning process for the National Institutes of Health Con-
sensus Development Conference on the Diagnosis and
Treatment of Early Melanoma,* it mimics the actual,
consultation practice of anatomic pathology. The cases
were selected for their “classic features,”” and then were
interpreted by a panel of eight expert pathologists in
the diagnosis of melanoma and melanocytic nevi. The
panel members themselves each contributed five cases
to the study, from which the total set of 37 cases was
chosen. The panel was initially anonymous to each
other and did not participate in any meetings before
interpreting the cases for the purposes of this study.
Each panel member interpreted the cases in their own
laboratories using their own standard language and cri-
teria for diagnosis. They then designated each case as
benign, malignant, or indeterminate (the latter desig-
nation meaning that the case did not clearly fit their
criteria for being either benign or malignant).

This study shows the variability and discordance
in diagnostic langnage and designation of biological
behavior (benign, malignant, or indeterminate) that is
possible on a given case of a melanocytic tumor. The
k statistic of 0.50 indicates only moderate agreement
between the observers on these cases. By definition, a
k statistic of 0.81 or greater reflects excellent to almost
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TABLE 2. Cases Lacking Complete Concordance

Case Nos.

Observer 1 2 6 7 8 9 13 14 15 16 17 19 21 22 25 26 27 28 29 30 33 34 35 37
1 1 B M B I M M B B M B M M B B M M M M B B M M M
2 B B B M I B M B B B B M B M B I M M I B B M M B
3 B B B M B B M B M B B M B M B M M M M B B M M I
4 B M B M B B M B B B B M M B M M M B M B B M M M
5 M B B M B B B B B M B M M B B M M MMMMUB M M M
6 M B M M B M B M B M B M M M B M M M M M B M M B
7 B B B M B B B B B B B B B B B M M M B B B M B I
8 B M M M B B M M B M M M M B M M I M I M I I M B

Abbreviations: B, benign; I, indeterminate; M, malignant.

perfect agreement, values between 0.61 to 0.80 repre-
sent substantial agreement, values between 0.41 to 0.60
represent moderate agreement, values between 0.21 to
0.40 are indicative of fajr agreement, and values be-
tween 0.01 to 0.20 are indicative of slight agreement,
meaning slightly above that achieved by chance alone.’
Complete agreement or only one discordant interpreta-
tion was achieved in only 62% of the 37 cases. Thirty-
eight percent had two or more discordant interpreta-
tions. Although the cases in this study were selected

TABLE 3. Summary of Status by Slide

Slide No. Malignant Benign Indeterminant
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and interpreted by an expert panel, it could be antici-
pated that unselected cases interpreted by pathologists,
dermatopathologists, and dermatologists may show an
even greater degree of discordance.

Prior studies of concordance in the diagnosis of
melanomas and dysplastic nevi using x statistics have
noted similar findings of only fair to moderate agree-
ment in the recognition of presence, absence, or degree
of individual histological criteria.'®!” These studies and
this one suggest that although histological criteria can
be described and published, the consistent application
of these criteria by various observers has not been
achieved. This is probably caused by the subjective na-
ture of many histological criteria. Criteria, such as tu-
mor thickness or the presence or absence of ulceration,
seem to be more consistently applied."'* Almost all of
these published studies differed from the current one
by having pretest meetings to agree on criteria, having
the cases from the same institution as the observers, or
by having the observers from the same institution or
training program.'®'® One recent study of dysplasia in
melanocytic nevi used six observers from different insti-
tutions without previously agreed-on criteria and found
an overall fair concordance with a « of 0.34."”

Similar problems with interobserver concordance
have been noted in the histological diagnosis of cuta-
neous T-cell lymphoma.' In that study, the panel as a
group provided more consistency in diagnosis than did
individual observers. The use of panels for decreasing
histological variability in the evaluation of cases has
been previously suggested in other studies.>* Radiolo-
gists also show significant variability in interpretation
of images. In one recent study of interpretations of
mammograms, the weighted k was 0.47 between pairs

TABLE 4. Observer’s Designation

Observer Malignant Benign Indeterminate
1 18 17 2
2 13 21 3
3 16 20 1
4 17 20 0
5 18 19 0
6 21 16 0
7 10 26 1
8 19 14 4
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TABLE 5. Clustered Concordance on All 37 Cases

Concordance Cases (%)
Complete agreement 13 (35)
One discordant 10 (27)
Two or more discordant 14 (38)

of radiologists.'”® There was also a substantial disagree-
ment in management recommendations by the radiolo-
gists based on their interpretations.

Interobserver concordance is also problematic in
the clinical diagnosis of melanocytic tumors or recogni-
tion of clinical features.'"* The clinical diagnostic accu-
racy of melanomas for university-based physicians in one
oncology center was 64%." Numerically derived criteria
also pose a problem in concordance. In one study of
nevus counts on one arm, there was only a moderate
concordance between two dermatologists with a « of
0.51. Nonphysician interviewers compared with the der-
matologists had a poor concordance, with a « of 0.19.

In this study, the authors did not examine intraob-
server concordance on either the presenter’s own cases
or on the set of 37 as a whole. Because each panel mem-
ber contributed only five cases and there was only one
slide from each one, it seems reasonable there would
have been a high degree of concordance as pathologists
tend to remember previously read slides. In one study
of histological dysplasia, intraobserver agreement was
substantial, with an overall average k value of 0.63."

By study design, the authors did not know the exact
diagnosis of each case as determined by patient out-
come. The intent of the study was to examine the con-
cordance of diagnostic interpretation as it would occur
in the practice of anatomic pathology consultation. Pa-
tient outcomes might not have been available on all of
the cases for many years.

The authors did not evaluate the individual histo-
logical criteria used in these cases for concordance as
there was a large variation in language and meaning.
The published studies that have assessed the individual
histological variables have relied on pretest meetings
and agreed-on definitions and criteria.""’® Prior
agreement on definitions and criteria is required to
ensure the standardization of the measurements.

In summary, concordance in the histological diagno-
sis of melanomas and melanocytic nevi is moderate at
best, even by experts in melanocytic tumors. Until criteria
for the diagnosis of melanomas and melanocytic nevi can
be refined and more accurately applied, this discordance
probably will not improve. The use of panels of patholo-
gists to study individual specimens may decrease this histo-
logical variability but will need further study to verify effi-
cacy to warrant its widespread use.
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