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BACKGROUND: Synoptic reporting is recommended by many guideline committees to
encourage the thorough histologic documentation necessary for optimal management of patients
with melanoma.

METHODS: One hundred fifty-one pathologists from 40 US states interpreted 41 invasive
melanoma cases. For each synoptic reporting factor, the authors identified cases with “complete
agreement” (all participants recorded the same value) versus any disagreement. Pairwise
agreement was calculated for each case as the proportion of pairs of responses that agreed, where
paired responses were generated by the comparison of each reviewer’s response with all others.

RESULTS: There was complete agreement among all reviewers for 22 of the 41 cases (54%)

on Breslow thickness dichotomized at 0.8 mm, with pairwise agreement ranging from 49% to
100% across the 41 cases. There was complete agreement for “no ulceration” in 24 of the 41
cases (59%), with pairwise agreement ranging from 42% to 100%. Tumor transected at base

had complete agreement for 26 of the 41 cases (63%), with pairwise agreement ranging from
31% to 100%. Mitotic rate, categorized as 0/mm2, 1/mm2, or 2/mm?2, had complete agreement
for 17 of the 41 cases (41%), with pairwise agreement ranging from 36% to 100%. Regression
saw complete agreement for 14 of 41 cases (34%), with pairwise agreement ranging from 40%
to 100%. Lymphovascular invasion, perineural invasion, and microscopic satellites were rarely
reported as present. Respectively, these prognostic factors had complete agreement for 32 (78%),
37 (90%), and 18 (44%) of the 41 cases, and the ranges of pairwise agreement were 47% to 100%,
70% to 100%, and 53% to 100%, respectively.

CONCLUSIONS: These findings alert pathologists and clinicians to the problem of interobserver
variability in recording critical prognostic factors.

LAY SUMMARY:

. This study addresses variability in the assessment and reporting of critical
characteristics of invasive melanomas that are used by clinicians to guide patient care.

. The authors characterize the diagnostic variability among pathologists and their
reporting methods in light of recently updated national guidelines. Results demonstrate
considerable variability in the diagnostic reporting of melanoma with regard to the
following: Breslow thickness, mitotic rate, ulceration, regression, and microscopic
satellites.

. This work serves to alert pathologists and clinicians to the existence of variability in
reporting these prognostic factors.

Keywords

dermatopathology; interobserver variability; melanocytic skin lesions; melanoma; synoptic reports

INTRODUCTION

Rates of melanoma diagnosis continue to increase, and proper management is necessary
to optimize outcomes.! With pathology reports serving as the primary means of dialogue
between pathologists and clinicians, it is essential for reports to be clear, for diagnoses
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to be reproducible, and for the synopsis to contain key information to guide staging and
treatment.?

Variability among pathologists regarding documentation of the salient histologic features
within melanocytic proliferations has been reported.3# Although the literature has
repeatedly shown that there is poor agreement in the overall classification of melanocytic
lesions,*-8 variability in the reporting of the Breslow thickness (BT), the mitotic rate (MR),
and ulceration also contributes to disagreement among invasive melanoma cases.?-12 The
seventh edition of the American Joint Committee on Cancer (AJCC) guidelines used these
criteria for histologic staging of invasive melanoma. In 2018, in the eighth edition, the AJCC
guidelines for the staging of invasive melanoma changed, with BT and ulceration kept as
essential criteria and with MR removed.13-15 However, whether these changes have affected
diagnostic concordance in the setting of invasive melanoma is yet to be shown.

Our prior work described considerable variability in BT reporting,3 but agreement improved
when 1.0 mm was approached, the cutoff point of the AJCC’s seventh edition separating T1
lesions from T2 lesions. Currently, T1 lesions are still defined as having a depth of <1.0 mm,
but instead of ulceration and MR being used to differentiate T1la and T1b stages, T1a lesions
are now defined as being <0.8 mm without ulceration, and T1b lesions are defined as being
<0.8 mm with ulceration or 0.8 to 1.0 mm, regardless of ulceration. We previously showed
that disagreement in the reporting of MR was the primary factor in staging discordance
based on AJCC seventh edition criteria,® and we postulated an improvement in staging
reproducibility with the removal of MR from the eighth edition of the AJCC staging criteria
guidelines. This article serves to assess variability in evaluating and reporting these and
other key prognostic factors with the updated AJCC staging criteria.

Pathologists’ reporting practices vary. Although many use detailed synoptic reports, clinical
practice is not universally standardized, and there is inadequate research characterizing

best practices for reporting prognostic factors of melanoma. Although MR is no longer
required as a staging criterion, many clinicians (supported by national guidelines) continue
to consider MR and other synoptic prognostic factors, such as regression and lymphocytic
host response, to be clinically relevant in a pathology report.1516 This study investigates the
frequency of synoptic report utilization and also the consistency of the information detailed
by pathologists for invasive melanoma.

MATERIALS AND METHODS

Slide Set Development

Melanocytic skin lesions biopsied from patients 20 years old or older were obtained from
Dermatopathology Northwest, a pathology practice in Washington State. Shave, punch,

and excisional biopsies were included, whereas consultative cases and re-excisions were
excluded. A panel of 3 experienced pathologists (D.E.E., R.L.B., and M.W.P.) independently
reviewed slides for each patient case, and this was followed by a consensus meeting using a
modified Delphi approach.1” The consensus panel identified 3 sequential cuts for each case
that matched the consensus diagnosis in case of breakage, loss, or fading.
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Cases ranging from benign to invasive were divided into 5 slide sets of 18 cases for use in
the Reducing Errors in Melanocytic Interpretations (REMI) study. Slide sets were allocated
with a randomization routine that balanced sets with respect to Melanocytic Pathology
Assessment Tool and Hierarchy for Diagnosis classifications | to V,18 prior interpretive
variability, and level of diagnostic difficulty on the basis of assessments from participating
dermatopathologists in the earlier Melanoma Pathology (M-Path) study.*

All procedures were compliant with the Health Insurance Portability and Accountability
Act, and approval was obtained from the institutional review boards of the Fred Hutchinson
Cancer Research Center (9551) and the David Geffen School of Medicine at the University
of California Los Angeles (17-001881).

Participant Recruitment

Potential participants were recruited from all US states except for 10 states recruited

in our earlier M-Path study: California, Connecticut, Hawaii, lowa, Kentucky, Louisiana,
New Jersey, New Mexico, Utah, and Washington. A list of potential participants (ie, board-
certified in dermatopathology with available email addresses) was generated from Direct
Medical Data, LLC, databases and randomly ordered. Potential participants were contacted
by email (maximum of 3 attempts), which was followed by telephone calls (maximum of

2 attempts) and postal mail (1 attempt) to verify eligibility. The eligibility criteria were

as follows: they were currently practicing in the United States, were board-certified and/or
fellowship-trained in dermatopathology, had interpreted melanocytic skin biopsies within
the previous year, and were expected to continue interpreting melanocytic skin lesions for
the next 2 years. Eligible dermatopathologists were invited to enroll and to complete an
online survey of demographic and clinical practice characteristicsl® between July 2018 and
September 2019; it included the question “How often do you provide a synoptic report for
melanoma cases?” with possible responses of “always,” “sometimes,” and “never.”

Slide Set Interpretations

Participants were randomized to receive 1 of the 5 sets of 18 melanocytic skin lesion

cases. Participants chose a convenient 1-week period for their slide set interpretations.
Using an online histology form, participants reported diagnoses, histological prognostic
factors, treatment suggestions, and the perceived prognosis for each case. The Likert
response scale for prognosis ranged from 1 (poor prognosis) to 6 (excellent prognosis).
Dermatopathologists were instructed that the tissue section on each glass slide was
representative of the lesion as a whole, the lesion extended to the edge of the sample,

and thus the margins were to be considered positive. When participants diagnosed a

case as invasive melanoma, they were asked to assess additional pathological factors in

a synoptic report format: BT, ulceration, MR, lymphovascular invasion, perineural invasion,
microscopic satellites, regression, and tumor transected at the base. BT, rounded to the
nearest 0.1 mm, was dichotomized for analysis at the AJCC eighth edition threshold of
<0.8 mm versus =0.8 mm. MR was categorized for analysis as 0/mm2, 1/mm2, or =2/mmZ.
Available responses for tumor transection were “no”, “yes, focally transected,” and “yes,
broadly transected.” Responses for the remaining prognostic factors included “present”, “not
identified,” and “cannot be determined.”
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Taylor et al. Page 5

Data collection occurred between August 2018 and December 2019. Each slide set was
interpreted by 29 to 32 dermatopathologists. At the study midpoint, because of fading of the
slides from light exposure over time, all slides were replaced with the sequentially cut slides.
The frequencies of the synoptic report prognostic factor responses were compared before
and after the slide switch.

Analytic Plan

Because our objective was to examine variability in the synoptic reporting of prognostic
factors of invasive melanomas, we confined the statistical analysis to 41 cases interpreted
by both the consensus panel and at least 2 REMI study participants as invasive melanomas.
According to consensus diagnoses, these were either pT1a cases (n = 32) or pT1b cases (h =
9; AJCC, eighth edition).

For each prognostic factor, we identified cases with complete agreement among all
participants interpreting the case versus any disagreement among participants interpreting
the case. For each case, we calculated the pairwise agreement as the proportion of pairs
of responses that agreed, where paired responses were generated by the consideration of
all unique pairs of 2 reviewers who interpreted the case. For example, the fewest number
of reviewers per case was 4, which generated 6 unique pairs of reviewers; the maximum
number of reviewers per case was 32, which generated 496 unique pairs. We chose
pairwise agreement as our metric because it summarizes an easily interpretable quantity:
if 2 reviewers independently interpret a case, what is the probability that their results are
concordant? In contrast, metrics such as « statistics are measures of agreement that are
corrected for chance agreement and do not have a straightforward interpretation.

For the analysis of pathologist-reported prognosis, we dichotomized the 6-point scale

into poor prognosis (ratings of 1-3) and good prognosis (ratings of 4-6). We estimated

the relative risk of a poor prognosis based on each synoptic reporting factor by using

a log-binomial model with generalized estimating equation methodology to account for
clustered responses by participants. Because of the clinical importance of BT, we stratified
analyses on the basis of the BT threshold of 0.8 mm before examing the effects of other
prognostic factors. There were no other covariates in the regression model, so the relative
risk estimates were unadjusted. Hypothesis testing results with 2< .05 were considered
statistically significant, and all analyses were completed with SAS 9.4 (SAS Institute, Inc,
Cary, North Carolina).

RESULTS

Participants and Cases

Of 226 eligible responding dermatopathologists, 160 consented and completed the online
survey (a 71% response rate), and 151 of these 160 dermatopathologists continued the
study and completed slide set interpretations (Fig. 1). All 151 participants contributed
interpretations to the 41 selected invasive melanoma cases. Table 1 summarizes physician
demographics, training, and experience. All but 1 participant was board-certified in
dermatopathology, and that participant was fellowship-trained in dermatopathology and,
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therefore, eligible to participate. Eighteen participants (12%) had been interpreting
melanocytic skin lesions for 1 to 4 years, 38 (25%) had been for 5 to 9 years, 64 (42%)

had been for 10 to 19 years, and 31 (21%) had been for 20 years or more. Of the 151
participants, 142 (94%) responded that they always provided synoptic reports for melanoma
cases.

The patient age distribution of the 41 cases was 16 cases aged 20 to 49 years (39%),

17 cases aged 50 to 64 years (41%), and 8 cases aged 65 years or older (20%). The

patient sex distribution was 22 females (54%) and 19 males (46%). The cases included 22
shave biopsies (54%), 15 punch biopsies (37%), and 4 excisional biopsies (10%). The most
frequent biopsy site was the limbs, excluding digits (46%), which were followed by the torso
(29%), head and neck (15%), and acral sites (10%).

Synoptic Reporting Factors

Table 2 summarizes case-level pairwise agreement among the participants. Although 29

to 32 pathologists interpreted each case, participants completed synoptic reporting factors
only for interpretations in which they identified the case as invasive melanoma. The median
number of pathologists interpreting each case as invasive melanoma was 17 (range, 4-32)
for 701 total invasive melanoma interpretations.

Figure 2 displays the distribution of each synoptic report factor for each of the 41 cases. For
dichotomized BT, there was complete agreement among all participants for 22 cases (54%):
20 had complete agreement on BT < 0.8 mm (top panel of Fig. 2, cases 1-18, 20, and 21),
and 2 had agreement on BT > 0.8 mm (top panel of Fig. 2, cases 40 and 41). There was
disagreement among participants on dichotomized BT for the remaining 19 cases (46%).
Figure 3 shows the distribution of the reported BT for each case. In 11 of the 19 cases with
any disagreement with respect to the 0.8-mm threshold, the 25th percentile to 75th percentile
of responses landed on the same side of the 0.8-mm threshold. For an example of a case with
a high degree of variability in BT across participants, see Figure 4.

The numbers of cases with complete agreement on the synoptic factors and the ranges of
pairwise agreement are shown in Table 2. For ulceration, there was complete agreement for
24 cases (59%), all of which were classified as no ulceration. Pairwise agreement ranged
from 42% to 100% across the 41 cases. For tumor transected at base, there was complete
agreement for 26 cases (63%; range of pairwise agreement, 31%-100%). For MR, there
was complete agreement for 17 cases (41%; range of pairwise agreement, 36%-100%). For
regression, there was complete agreement for 14 cases (34%; range of pairwise agreement,
40%-100%). Lymphovascular invasion, perineural invasion, and microscopic satellites were
rarely reported as present, and the number of cases with complete agreement were 32 (78%),
37 (90%), and 18 (44%), respectively.

Except for MR, the distributions of synoptic factor responses were similar in interpretations
completed before and after we replaced the original slides because of fading with
sequentially cut slides. For MR, interpretations using the replacement slides were more
likely to report >2/mm? than interpretations using the original faded slides (15% of
interpretations using the replacement slides vs 7% of those using the original slides), and

Cancer. Author manuscript; available in PMC 2022 January 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Taylor et al.

Prognosis

Page 7

this highlights the importance of optimal histology in accurately observing and recording
this attribute (Supporting Table 1).

Figure 5 presents the distribution, stratified by BT threshold, of participant-reported
prognosis estimates provided for the 701 total invasive melanoma interpretations.
Corresponding relative risk estimates can be found in Table 3. Among all interpretations
with BT < 0.8 mm, 21% were given a poor prognosis, whereas this value was 69% for
interpretations with BT = 0.8 mm (relative risk, 3.06; 95% Cl, 2.46-3.80; £<.001).

Among cases with BT < 0.8 mm, participants were 1.41 times more likely to report a

poor prognosis, on average, across increasing categories of MR (95% Cl, 1.11-1.78; P for
trend = .004). Interpretations with MRs of 0/mm?2, 1/mm?2, and =2/mm? were paired with

a poor prognosis 19%, 31%, and 50% of the time, respectively. Participants reporting the
presence of any other synoptic reporting factor (transected at base, lymphovascular invasion,
perineural invasion, or microscopic satellites), in comparison with absence, were 1.81 times
more likely to report a poor prognosis (95% ClI, 1.29-2.53; £<.001). Among cases with BT
> 0.8 mm, interpretations with regression were 1.36 times more likely (95% Cl, 1.15-1.60;
P <.001) to be assigned a poor prognosis (89%) than interpretations with no regression
identified (65%).

DISCUSSION

Our study data afford an opportunity to compare pathologists’ agreement in the synoptic
reporting of invasive melanoma with the eighth edition of the AJCC guidelines, and they
demonstrate continued striking variability in the histopathological reporting of melanoma.
We did not find any such comprehensive study of synoptic reporting in our review of the
literature.

Of the histopathologic prognostic factors studied, the greatest variability in reporting
occurred for the assessment of regression (complete agreement among all participants for
only 34% of cases). The prognostic and biological significance of regression per se remains
controversial, and the latter result is not surprising because of the longstanding difficulty

in devising objective and agreed-upon criteria for its recognition.29-22 Despite its poor
reproducibility, its presence in melanomas > 0.8 mm was considered an adverse prognostic
factor by study participants. Lymphovascular and perineural invasion demonstrated rates of
complete agreement among pathologists at 78% and 90%, respectively. In contrast, there
was complete agreement for only 44% of cases on the presence of microscopic satellites,
which is incorporated into the AJCC model as a lymph node (N) staging criterion and
prognostic factor. In an attempt to simplify the definition of microscopic satellites in

the AJCC’s eighth edition, size and minimal distance from the primary melanoma were
eliminated as criteria. Microscopic satellites are now classified simply as discontinuous
adjacent or deep microscopic tumor deposits.13:23 Although there was a low prevalence

of microscopic satellites reported in this study (n = 2), there is still ongoing confusion

as well as difficulty experienced by pathologists in recognizing true microscopic satellites,
as demonstrated by much of the disagreement arising from participants stating that their
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presence could not be determined. This difficulty is related to the rarity of microscopic
satellites and their distinction from a discontinuous primary tumor, adnexal involvement,
artifacts, and so forth.24

Although there was considerable variability in reporting BT, which was consistent with

our earlier report,3 responses tended to be concordant with respect to staging breakpoints.
For the majority of cases, there was at least 80% agreement on the BT category with the
0.8-mm cutoff. Our previous study? indicated greater concordance with respect to BT when
a slight difference in depth would change the stage and thus the potential recommendation
for sentinel lymph node biopsy, but there were too few cases with BT in proximity to the
0.8-mm cutoff in the current study to draw definitive conclusions.

Although stage T1a melanomas have more favorable outcomes than thicker melanomas and
are, therefore, not subject to official recommendations for sentinel lymph node mapping,
21% of T1a lesions in this study were still considered to have a less favorable prognosis by
participating pathologists. On scrutiny of the data, participants were more likely to estimate
a poor prognosis for T1a lesions when they were associated with increased numbers of
mitotic figures. In this study, MR, categorized as 0, 1, or 2/mm?, had complete agreement
for only 17 of the 41 cases (41%). It is interesting that the detection of mitotic figures
increased when freshly stained slides were substituted for slides that had faded during our
study; this indicates the importance of optimal histology. Published evidence that MR is well
established as a key prognostic factor2>26 and marker of tumor proliferation in melanoma
signifies that the continued reporting of MR by pathologists is of great importance even
though its removal as a staging criterion from the AJCC’s eighth edition has brought about
more reliable and reproducible staging. However, the removal of MR potentially could
result in a failure to capture an important subset of cases that may require additional
monitoring. In support of this, National Comprehensive Cancer Network guidelines and
other guidelines1>-16.27 state that T1a melanomas with multiple mitoses may be considered
for sentinel lymph node staging.

Despite the clinical importance of the aforementioned prognostic factors, they are often
not recorded in a consistent manner in melanoma synoptic reports. A study of primary
invasive melanoma reports in the New South Wales cancer registry between 2006 and
2007 found that only half included all the pathologic information necessary to properly
stage the patient.28 Additionally, the method of reporting was strongly associated with
the completeness of the report, with structured synoptic formats being more complete
than descriptive ones.28-30 The importance of structured and clear reporting has been
documented 32 of 33 studies).33 Research suggests that templated pathology reports are
more consistently complete and easier for clinicians to interpret.34

The 2019 American Academy of Dermatology guidelines for the management of primary
cutaneous melanoma assign a grade A recommendation (essential) to MR inclusion

in pathology reporting alongside BT and ulceration.® Grade B recommendations (not
essential but useful) include level of invasion (Clark level), microsatellites, angiolymphatic
invasion, histologic subtype, regression, and tumor-infiltrating lymphocytes; grade C
recommendations (not essential but possibly useful) include ancillary molecular studies
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in equivocal melanocytic neoplasms, neurotropism/perineural invasion, and clinical
information. The guidelines also recommend against testing for mutations in the absence
of metastatic disease or participation in a study.16 Both MR and regression raised concern
for worse outcomes among study participants, and this provides further support for their
inclusion in histologic reports.

Limitations of the current study include the interpretation of a single slide (although
participants were instructed to assume that the slide was representative), an inability

to obtain second opinions and detailed clinical histories, and the context of a testing

setting rather than a practice setting. Additionally, the low prevalence of features such

as lymphovascular invasion, perineural invasion, and microscopic satellites in the selected
cases provided fewer data points. Some participants may not have examined the cases with
their normal standard of care with respect to Breslow measurements, for example, because
actual patients were not affected. Additionally, microscopes were not standardized across
participants, and it is possible that BT differences in the calibration of ocular micrometers
produced different BT calculations. Although the lack of a gold standard presents a myriad
of challenges to this study, it is representative of difficulties experienced in clinical practice,
and as such, we would not characterize it as a limitation of the design, conduct, or execution
of this study.

Strengths include a high response rate (71%) among invited nationwide dermatopathologists
and a low attrition rate once they were enrolled. Additionally, unlike our earlier study,
which recruited general pathologists,3 participants in this study were all experienced
board-certified and/or fellowship-trained dermatopathologists. This permitted us to evaluate
synoptic reporting data among those most experienced in the field. Finally, our study design
permitted a review of independent interpretations of the same glass slides among study
participants, and all reported cases herein were determined to be invasive melanomas by an
experienced consensus panel.

In summary, our results demonstrate considerable variability in the diagnostic synoptic
reporting of melanoma with the use of the eighth edition of the AJCC criteria. Despite
the updated criteria, diagnostic discordance remains an issue of concern. In particular,

we observed inconsistent evaluations of key staging and prognostic histopathological
factors: BT, MR, ulceration, regression, and microscopic satellites. Our work serves to
alert pathologists and clinicians alike to the current problem of interobserver variability in
reporting these critical factors, which are requisite to the optimal management of patients
with melanoma.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Case-level variation in categorical synoptic reporting prognostic factors (see Fig. 3 for
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thickness, and the bar height represents the total number of IM interpretations per case.
For cases without complete agreement, the proportion of pairwise agreement is reported. IM

indicates invasive melanoma.
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0.8-mm threshold

Distribution of participant responses for Breslow thickness for each case. Cases are ordered
by the participant mean Breslow thickness and correspond to the order of cases in Figure
2. The number of participants interpreting each case as invasive melanoma is displayed for
each case (eg, 14 for the first case). Participants could report the Breslow thickness to the
hundredth of 1 mm (0.01 mm). For all analyses, the participant-reported Breslow thickness
was rounded to the nearest tenth of 1. mm (0.1 mm).
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Figure 4.
Example of invasive melanoma with variability in Breslow thickness measurements. Among

all possible pairs of interpretations of this case, there was only 49% agreement on
dichotomized Breslow thickness (<0.8 mm vs =0.8 mm); this meant that there was high
variability in the assigned histopathologic stage of this lesion. The advancing edge of the
melanoma pictured is irregular and poorly defined, and this gives rise to several potential
areas for measuring Breslow thickness. The presence of a hair follicle may lead to an
incorrect, deeper measurement by some. Lastly, the presence of lymphocytes may make
identification of the deepest aspects of the melanocytic proliferation difficult. The image has
a resolution of 20x.
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Associations, stratified by Breslow thickness, between participant-reported prognosis and
synoptic reporting factors. “Any other feature” includes transected at base, lymphovascular
invasion, perineural invasion, and microsatellites.
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TABLE 1.
Dermatopathologist Characteristics (N = 151)
Characteristic Frequency (%)
Demographics
Age
<40y 26 (17)
40-49y 65 (43)
50-59 y 40 (26)
=60y 20 (13)
Sex?
Male 103 (68)
Female 46 (30)
Training and experience
Affiliation with academic medical center
No 71 (47)
Yes, adjunct/affiliated clinical faculty 46 (30)
Yes, primary appointment 34 (23)
Residency (check all that apply)b
Anatomic/clinical pathology 81 (54)
Anatomic pathology 27 (18)
Dermatology 51 (34)
Board certification (check all that apply)
Dermatopathology 150 (99)
Anatomic pathology 108 (72)
Clinical pathology 77 (51)
Dermatology 50 (33)
Other 10 (7)
Fellowship and/or board-certified in dermatopathology
Yes 151 (100)
Years interpreting melanocytic skin lesions
14y 18 (12)
59y 38 (25)
10-19y 64 (42)
>20y 31(21)
% of caseload interpreting melanocytic skin lesions
<10% 7(5)
10%-24% 73 (48)
25%—-49% 52 (34)
>50% 19 (13)
How often do you provide a synoptic report for melanoma cases?
Always 142 (94)
Sometimes 7(5)
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Characteristic Frequency (%)
Never 2(1)

aTwo participants responded “prefer not to answer.

bThree participants responded “other residency.”
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Relative Risk (Unadjusted) That Participant Reports Poor Prognosis by Synoptic Reporting Factor (701

Interpretations)

TABLE 3.

Prognostic Factor

Relative Risk (95% CI)

P

Overall
Breslow thickness: =0.8 mm vs <0.8 mm
Breslow thickness < 0.8 mm
Mitotic rate trend (0, 1, 22/mm?)
Regression: present vs not identified

Regression: cannot be determined vs not identified

Any other feature: present vs none?
Breslow thickness = 0.8 mm

Mitotic rate trend (0, 1, 22/mm?)

Regression: present vs not identified

Regression: cannot be determined vs not identified

Any other feature: present vs none?

3.06 (2.46-3.80)

1.41 (1.11-1.78)
1.21 (0.82-1.80)
0.68 (0.19-2.44)
1.81 (1.29-2.53)

0.98 (0.88-1.09)
1.36 (1.15-1.60)
1.07 (0.62-1.85)
1.27 (1.05-1.54)

<.001

.004

.330

551
<.001

719
<.001
.804
013

a . . . Lo . .
“Any other feature” includes transected at base, lymphovascular invasion, perineural invasion, and microsatellites.
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