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Who sends what: a comparison of
dermatopathology referrals from
dermatologists, pathologists and

dermatopathologists

Background: Dermatopathologists, dermatologists and pathologists
interpret skin pathology specimens.

Objective: To examine dermatopathology referral patterns of
dermatologists, pathologists and dermatopathologists.

Methods: We retrospectively reviewed diagnoses rendered by one
dermatopathologist to 916 primary interpretation cases (543 from
university dermatologists and 373 from private practice dermatologists)
and 517 consultations (450 from dermatologists, 52 from pathologists
and 15 from dermatopathologists). Each diagnosis was assigned into
one of six categories. Chi-square tests were used to compare referral
types pairwise and correspondence analysis was performed.

Results: All profile comparisons tested significantly from each other
(p-value < 0.01) except the comparison between dermatopathologists
and pathologists. Correspondence analysis suggested that consultation
profile of dermatopathologists was most dissimilar from other profiles
and tended to associate more with the presence of malignant and
benign melanocytic referral types. Referral pattern of pathologists was
more similar to that of dermatologists who interpret skin pathology
specimens than that of dermatopathelogists.

Limitations: Small sample size, referral bias, difficulty classifying
certain lesions.

Conclusions: Referral pattern of dermatopathologists was most
dissimilar from other profiles and tended to associate more with
malignant and benign melanocytic referral types. Referral pattern of
pathologists was more similar to that of dermatologists who interpret
skin pathology specimens than that of dermatopathologists.
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Dermatopathology is a subspecialty of pathology
and dermatology involving correlation of clinical
information with microscopic observations of skin
biopsies to provide diagnostic information to the
treating physician.'! There has been increasing
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debate regarding the level and type of training
required to sign out dermatopathology cases.

This debate reached state legal stature when an
Ohio State Medical Association (OSMA) resolution
on direct billing was proposed that would permit




only licensed pathologists to bill for interpretation of
pathology specimens.” Furthermore, the past Pres-
ident of the College of American Pathologists has
stated that pathologists ‘need state-based action to
prohibit non-pathologists from billing for pathology
services’ and found ‘the assertion that clinicians have
sufficient training in residency to read their own
slides’ disturbing.>® This, despite the fact that it has
been shown that dermatology residents complete
more hours of dermatopathology than pathology
residents and there is more dermatopathology in the
dermatology literature than in the pathology
literature.”

The objective of this study was to examine
dermatopathology referral patterns of academic
and private practice dermatologists, pathologists
and dermatopathologists and correlate these to level
and type of training of the referring physician.

Methods

We retrospectively reviewed diagnoses rendered by
one university-based dermatopathologist to 543
primary interpretation cases sent by university based
dermatologists, 373 primary interpretation cases
sent by private practice dermatologists and 517
consultations (450 consultations from dermatologists
who interpret skin pathology specimens, 52 con-
sultations from pathologists, and 15 consultations
from dermatopathologists). Each diagnosis was
assigned into one of six categories (benign melano-
cytic, benign non-melanocytic, malignant melano-
cytic, malignant non-melanocytic, inflammatory
and infectious).

Each referral type (University dermatology pri-
mary interpretation, private practice dermatology
primary interpretation, consultations from dermatol-
ogists, consultations from pathologists and consulta-
tions from dermatopathologists) was represented by
a diagnosis ‘profile’ vector in the analysis. Chi-square
tests were then used to compare all distinct pairs of

Table 1. Table of referral type by diagnosis type

A comparison of dermatopathology referrals

profiles in order to assess which referral type had
profiles that were significantly different from each
other.

Next, correspondence analysis was performed on
the data. Correspondence analysis is a graphical
multivariable technique for performing exploratory
data analysis on a contingency table that projects
row and column profiles as points into an Euclidean
graph.* This technique was optimal in this situation
because from this projection we could evaluate
graphically how similar or dissimilar (according to
a ‘chi-square’ distance measure) the profiles for each
referral type were from each other. For further
details on this technique, refer to Khattree and
Naik* and Greenacre.”

Results

Benign non-melanocytic category made up the
largest portion (28%) of cases sent by university-
based dermatologists for primary interpretation
(Table 1). Benign melanocytic category made up
the largest portion (44%) of cases sent by private
practice dermatologists for primary interpretation.
Benign melanocytic category made up the largest
portion (51%) of cases sent by dermatologists who
interpret skin pathology specimens for consultation.
Inflammatory category made up the largest portion
(27%) of cases sent by pathologists for consultation.
Benign melanocytic category made up the largest
portion (53%) of cases sent by dermatopathologists
for consultation.

All profile comparisons tested significantly from
each other (p-value < 0.01) with the exception of
the comparison between dermatopathologists and
pathologists. The correspondence analysis graph
suggested that consultation profile of dermatopa-
thologists was most dissimilar from other profiles
and tended to associate more with the presence of
malignant melanocytic and benign melanocytic
referral types (Fig 1). Referral pattern of pathologists

Diagnosis type

Benign Benign Malignant Malignant
melanocytic non-melanocytic melanocytic non-melanocytic Inflammatory Infectious Total
Referral type (%) (%) (%) (%) (%) (%) (n = 1433)
University dermatology 26 28 2 27 15 2 543
primary interpretation
Private practice 44 24 2 19 7 4 373
dermatology primary
interpretation
Consultation from 51 18 5 15 9 2 450
dermatologists
Consultation from 25 19 19 10 27 0 52
pathologists
Consultation from 53 7 a3 7 0 0 15
dermatopathologists
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Fig. 1. Correspondence analysis plot: (i) the two-dimensional distances between referral profile points in the figure are an approximation of
true chi-square distances between profiles, as the % of total ‘inertia’ explained by the two dimensions is 94%”, (ii) This is an ‘asymmetric’ plot:
distances between referral profiles (@) and their association to diagnosis profiles (@) can be interpreted and (iii) Distance between referral
profiles (@) assesses their degree of similarity Smaller distances will coincide with greater similarity of profiles according to ‘chi-square’

distance.

was more similar to that of dermatologists who
interpret skin pathology specimens than that of
dermatopathologists. Diagnosis rendered to cases
sent for primary interpretation by university and
private practice-based dermatologists and cases sent
for consultation by dermatologists clustered together
suggesting a similarity.

Discussion

Melanocytic lesions, both benign and malignant,
made up the highest total percentage of cases sent
for primary interpretation and consultation. In fact,
benign melanocytic lesions made up the largest
portion of cases sent for primary interpretation by
private practice dermatologists and cases sent for
consultation by dermatologists who interpret der-
matopathology specimens and board certified der-
matopathologists. This comes not as a surprise,
because melanocytic neoplasms make up 13% of all
medical malpractice claims® and misdiagnosis of
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malignant melanoma is the most common cause of
lawsuits in histopathology.’

The referral pattern of dermatopathologists was
most dissimilar from other referral patterns. On the
other hand, diagnosis rendered to cases sent for
primary interpretation by university and private
practice-based dermatologists and cases sent for
consultation by dermatologists who interpret skin
pathology specimens clustered together in the
correspondence analysis graph, suggesting a similar-
ity. This may be an expected finding, because
dermatopathologists complete additional training
focused on interpretation of skin pathology speci-
mens after completing a dermatology or pathology
residency, while dermatologists receive skin pathol-
ogy training during residency only.

Our data indicates that the referral pattern of
pathologists is more similar to that of dermatologists
who interpret skin pathology specimens than that of
dermatopathologists. This finding does not support
the proposed OSMA resolution on direct billing that




would permit only licensed pathologists to bill for
interpretation of pathology specimens, thus prevent-
ing dermatologists from interpreting skin pathology
specimens. Furthermore, our data suggests that
dermatologists may be more comfortable interpret-
ing inflammatory conditions than pathologists,
because the inflammatory category made up the
highest percentage of cases sent for consultation by
pathologists (27%).

Differences exist between the cases sent for
primary interpretation by dermatologists in university-
based and private practices. Approximately the
same percentage of benign non-melanocytic, malig-
nant non-melanocytic and benign melanocytic
(28%, 27% and 26%, respectively) category diagno-
sis were rendered to cases sent for primary
interpretation by university-based dermatologists.
While almost 50% of cases sent for primary
interpretation by private practice dermatologists
were in the benign melanocytic category. It is
difficult to speculate the exact reason for this finding
and additional studies, on a larger scale, may be
warranted to further examine this issue.

Our study has many limitations. We examined
a limited number of cases sent to one dermatopathol-
ogist. Therefore, a strong referral bias exists in this
study. Furthermore, there is a regional bias, because
more dermatologists in the Western US interpret skin
pathology specimens than in the Eastern USA.? The
number of cases in each referral type also varied (e.g,
the total number of consultations from dermatologists
was much higher than number of consultations from
pathologists and dermatopathologists). The authors
may also have had a pre-existing bias, because two of
the authors completed dermatology residency (G. G.
and L. E. G.) and one of the authors is currently in
pathology residency (J. G.). Another potential limita-
tion is the classification of each diagnosis into the six
selected categories. For example, classification of
a severely atypical nevus in the same category as
a benign intradermal melanocytic nevus is a potential
limitation of our study.

A comparison of dermatopathology referrals

It 1s probable that the debate regarding the type
and level of training one ‘needs’ to sign out
dermatopathology cases will continue. It is not the
purpose of this paper to support or oppose the
practice of direct billing. The objective of this study
was to examine dermatopathology referral patterns
of academic and private practice dermatologists,
pathologists and dermatopathologists and correlate
these to level and type of training of the referring
physician. We conclude that referral pattern of
dermatopathologists was most dissimilar from other
referral patterns examined in our study. Further-
more, the referral patterns of pathologists and
dermatologists who interpret skin pathology speci-
mens were more similar to each other than the
referral pattern of dermatopathologists. One simi-
larity existed between all the profiles: melanocytic
lesions, both benign and malignant, made up the
largest total portion of cases sent for primary
interpretation and consultation.
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