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M elanoma is the most common fatal type of skin
cancer and is an important threat to health in many
countries.1 Excluding keratinocyte cancer, cutaneous

melanoma was the third most commonly diagnosed cancer
and tenth most common cause of cancer death in Australia in
2022.2 Significant advances have been made in risk assessment,
diagnostic technology, and treatment.3 The accuracy and repro-
ducibility of histopathologic diagnosis remains challenging, how-
ever, and ways to improve this remain an active area of research.3

Histopathologic examination of melanoma is the clinical
reference standard; however, inherent subjectivity in interpreta-
tions results in suboptimal accuracy and reproducibility,4-9

particularly for borderline melanocytic lesions. To prevent
underdiagnosis and overdiagnosis of melanoma, strategies to

improve accuracy and reproducibility are required.10-13 Providing
detailed clinical information (including patient demographic char-
acteristics, lesion location and history of change, clinical and
dermoscopic images, and prior diagnoses) has been proposed as
one such strategy.14-18

The 2018 Cancer Council Australia clinical guidelines
included evidence identified through systematic database
searches (PubMed, Embase, and Cochrane Library) to address
the question, “What information should the clinician give the
pathologist to aid the diagnosis of melanoma?”19 To inform
the current update of these guidelines, we aimed to identify, col-
late, and synthesize all available evidence on the impact of
providing clinical information to pathologists assessing melano-
cytic skin lesions.

IMPORTANCE There is poor accuracy and reproducibility for the histopathologic diagnosis of
melanocytic skin lesions, and the provision of clinical information may improve this.

OBJECTIVE To examine the impact of clinical information on the histopathologic diagnosis of
melanocytic skin lesions.

EVIDENCE REVIEW PubMed, Embase, and Cochrane Library were searched for new records
published from January 2018 to January 2024. References included in the 2018 Cancer
Council Australia evidence review were also screened, and forward and backward citation
searches were conducted.

FINDINGS From 2224 records screened, 162 full-text studies were assessed, and 7 studies
were included. Studies included pathologists from Austria, Germany, the US, Italy, the UK, and
Australia. Patient populations had a mean age of 43 to 55 years and a proportion of female
participants of 23% to 63%. The risk of bias assessment demonstrated that all studies had
domains at unclear or high risk of bias. Clinical images increased diagnostic certainty (3
studies) and agreement between pathologists (2 studies) led to diagnostic upgrades in 7.6%
to 16.7% of interpretations. Clinical diagnosis on the pathology requisition form reduced the
odds of missing a melanoma with progression (1 study), while more clinical elements on the
form correlated with higher re-excision rates (1 study). Among patients with distant
metastases on long-term follow-up, a prior consensus diagnosis of melanoma was established
on histopathology alone.

CONCLUSIONS AND RELEVANCE Providing clinical information to pathologists may improve
diagnostic confidence and interobserver agreement and result in upgrading of the
histopathologic diagnosis. While providing the clinical diagnosis may prevent missing a
progressive melanoma, more research is needed to determine the appropriateness of
histopathology upgrading when clinical images are provided and the impacts on patient
outcomes.
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Methods

A detailed description of the prespecified study protocol is pro-
vided elsewhere,20 and a summary is provided here. We designed
and conducted this review according to the Joanna Briggs Institute
Methodology,21 and we report our findings according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR) checklist.22

Search Strategy
We used several strategies to identify records for inclusion.
We considered the 2018 Cancer Council Australia guidelines’
database searches comprehensive, and we screened all records
identified by those searches. We undertook new database
searches for records published after the time of the 2018 guide-
line’s searches (eTable 1 in the Supplement). We used the same
search string for PubMed: melanoma OR (lentigo or naevi or nevi)
AND (pathology request form or clinical information of pathology
report or pathologist or clinician) AND (staging or clinical manage-
ment or diagnosis). We adapted these search terms with the aid
of the Polyglot Search Translator from The Systematic Review
Accelerator23,24 for our Embase and Cochrane Library searches.
We searched the 3 databases from January 2018 to January 2024
for potentially relevant records. In addition, as well as screening
the 14 references in the 2018 Cancer Council Australia guidelines’
evidence review, we undertook forward and backward citation
searches of these references to identify other potentially relevant
records using the SpiderCite tool from The Systematic Review
Accelerator.23

Eligibility Criteria
Studies were included if they assessed patients undergoing a bi-
opsy of a melanocytic skin lesion for histopathologic diagnosis and
if the clinical information under evaluation was available to request-
ing clinicians in routine practice (eTable 2 in the Supplement). There
were no restrictions by language—Google Translate (Google) was
used for non–English-language records.

Study Selection and Screening
One reviewer (B.L.) screened titles, abstracts, and full texts. A sec-
ond reviewer (K.J.L.B.) checked the full-text articles selected for in-
clusion to confirm eligibility. Discrepancies were resolved by discus-
sion between these 2 reviewers.

Data Extraction
A data extraction tool was developed by 2 reviewers (B.L. and
K.J.L.B.) and piloted on a single journal article. The data were
extracted by a reviewer (B.L.) and checked and refined by a second
reviewer (K.J.L.B.). For each study, we extracted information about
the population, context, and study methods. Where available,
we extracted findings on the impact of clinical information on each
of the following outcomes: diagnostic certainty, accuracy and re-
producibility of histopathologic diagnosis, clinical utility (change in
clinical management), and patient health outcomes. Microsoft
Excel version 16.89.1 (Microsoft) was used to collect, summarize, and
tabulate data.

Quality Assessment
Studies were given a quality of evidence rating from 1 to 5, based on
a rating scheme modified from the Oxford Centre of Evidence-
Based Medicine (eTable 3 in the Supplement). Two quality assess-
ment tools were used to appraise the methodological quality and
risk of bias in the included studies. For cross-sectional studies
of diagnostic reliability, we used the Quality Appraisal Tool For
Studies of Diagnostic Reliability (QAREL) tool to assess the risk of
bias in the representativeness of participants and raters, blinding,
and appropriateness of statistical measures.21 For case series re-
ports, we used the Joanna Briggs Institute Critical Appraisal Check-
list for Case Series22 to evaluate the inclusion of participants, mea-
surement and identification of the condition, adequate reporting,
and appropriate statistical analysis. Two reviewers (B.L. and K.J.L.B.)
independently assessed the risk of bias, with disagreements re-
solved through discussion.

Results
We retrieved 2224 records for title and abstract screening, as-
sessed the full text of 162 studies for eligibility, and excluded 155 of
these. Seven articles18,25-30 were included in the review (eFigure in
the Supplement).

Included Studies
The 7 studies18,25-30 included 4 cross-sectional studies, with partici-
pating pathologists located in Austria and Germany (n = 1), the US
(n = 1), and Italy, the US, the UK, Austria, and Australia (n = 2).
There were also 3 case series reporting on patients in Italy (n = 1),
Australia (n = 1) and the US (n = 1) (Table). The studies reported on
patient populations with a mean age ranging from 43 to 55 years and
a proportion of female participants ranging from 23% to 63%.
Patients included in these studies had melanocytic lesions that were
suspicious of melanoma, were otherwise atypical on clinical assess-
ment, or did not have concordance between the clinical and histo-
pathological diagnosis. Common anatomical locations included the
trunk (19% to 77% of cases) and lower limbs (11% to 16% of cases).
The proportion of cases with a diagnosis of malignant melanoma
ranged from 8% to 45%. Study pathologists worked in dermatol-
ogy departments or tertiary referral centers. Six studies18,25-28,30 in-
cluded pathologists with dermatopathology expertise and 1 study29

Key Points
Question What is the impact of providing clinical information to
pathologists interpreting melanocytic skin lesions?

Findings In this scoping review including 7 studies, evidence
suggests that providing clinical information (including clinical and
dermoscopic images) to pathologists may improve their diagnostic
confidence and interobserver agreement. Clinical images were
more likely to result in an upgrade rather than a downgrade of
histopathologic diagnosis, but the impact of this on patient
outcomes is unknown.

Meaning Clinical information can increase pathologists’ diagnostic
confidence and interobserver agreement; however, the
appropriateness of histopathology upgrading and its impact on
patient outcomes is yet to be determined.
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Table. Characteristics of Included Studies

Source Setting, country Patients Cases Clinical information Pathologists

Cross-sectional studies (quality rating, 4)a

Shi et al,30

2021
Pigmented Lesions
Clinic, Northwestern
University, Chicago,
Illinois

Melanocytic lesions were
identified for excisional biopsy
due to concerns for melanoma.
89 Patients: median (range)
age, 43 (21-74) y; 48% female.
Diagnostic grades from real-time
clinical care included 63 (46.3%)
with low-grade atypia, 35
(25.7%) with severe atypia, and
38 (27.9%) melanomas

136 Cases including
9 naevi, 89 dysplastic
naevi, and 38
melanoma (23 in situ
and 15 T1a invasive)

Clinical photographs and
polarized and nonpolarized
dermoscopic images

3 Board-certified
dermatopathologists

Ferrara
et al,18

2015

Cases are from
university
departments of
dermatology in Italy
(pathologists from
Italy, the US,
the UK, Austria,
and Australia)

Patients attending a
dermatology clinic who had
melanocytic neoplasms excised.
96 Patients: male-to-female
ratio, 0.6:1; age range, 10-78 y;
mean age, 43.4 y; median age,
42 y

99 Cases, in which
the original
histopathologic
diagnosis was
naevus in 54 cases
and melanoma in
45 cases

Age and sex, location of the
lesion, clinical diagnosis, clinical
image, and dermoscopic image
available before histopathologic
examination

10 Dermatopathologists,
all with experience in
clinical dermatology

Ferrara
et al,26

2009

Cases are from a
university
department of
dermatology in
Italy (pathologists
from Italy, the US,
the UK, Austria,
and Australia)

Patients attending a
dermatology clinic who had
melanocytic neoplasms excised.
96 Patients: male-to-female
ratio, 0.6:1; age range, 10-78 y;
mean age, 43.4 y; median age,
42 y

99 Cases, in which
the original
histopathologic
diagnosis was naevus
in 54 cases and
melanoma in 45 cases

Age and sex, location of the
lesion, clinical diagnosis, clinical
image, and dermoscopic image

10 Dermatopathologists,
including 5 with
experience in clinical
dermatology

Bauer
et al,25

2006

2 University
departments of
dermatology in
Austria and
Germany

Patients attending a pigmented
skin lesion clinic for excisions to
rule out malignancy. Cases were
included if they were difficult to
diagnose or thought to be a risk
of misdiagnosis by
dermatopathology. 243 Patients:
119 male and 123 female
participants (German
participants, 46 male and 53
female; Austrian participants,
73 male and 70 female); age
range, 1-87 y

301 Cases (German
center, 141 samples;
Austrian center, 160
samples), in which
218 were benign
melanocytic tumors,
9 were
nonmelanocytic
pigmented tumors,
and 74 were
melanoma

Digital dermoscopic images,
and clinical information
concerning age and sex and
localization of the tumors

7 Dermatopathologists
who were experts in
dermoscopy

Case series (quality rating, 4)a

Kok et al,27

2021
Statewide tertiary
referral center,
Victorian Melanoma
Service, Melbourne,
Australia

Consecutive referrals made to
the center from January 2014
to May 2019. 3668 Patients;
demographic characteristics
not described

3668 Cases; overall
No. of melanoma
diagnoses not
provided

Specimen type, anatomical site
and laterality, history of current
lesion (duration, history of change,
and size of lesion), suspected
clinical diagnosis, clinical evidence
of ulceration, the history and
timing of lesional trauma (biopsy,
irritation or treatment with
topical agent, and laser or
radiation therapy), dermoscopic
findings (clinically suspicious
areas)

Dermatopathologists
working in the referral
center (number not
specified)

Longo
et al,28

2015

A tertiary referral
centre in Italy

Atypical skin lesions where
good clinicopathologic
correlation was missing and
required a joint review by
referral clinician and referral
dermatopathologist

158 Skin lesions
jointly reviewed
during the
clinic-pathologic
meeting

Clinical images, dermoscopic
images, reflectance confocal
microscopy, and sequential
digital dermoscopy imaging

Dermatopathologists
working in the referral
center (number not
specified)

Romano
et al,29

2016

Department of
Dermatology, Mayo
Clinic, Rochester,
Minnesota

Cases were melanocytic skin
lesions that required biopsy for
primary diagnosis. Cases that
required second opinion
consultation, re-excision,
rebiopsy specimens, or residual
or recurrent lesions were not
included. Implied 93 patients
with melanocytic lesions. Overall
sample of 249 patients; mean
(range) age, 58.8 (4-94) y; 51%
female (includes inflammatory
lesions, melanocytic lesions,
nonmelanocytic lesions)

93 Melanocytic
lesions; overall No.
of melanomas
diagnoses not
provided

ABCDE criteria (asymmetry,
border irregularity, color
variation, diameter >6 mm,
evolving or changing features),
age, prior dermatopathological
diagnosis, anatomic location of
biopsy, duration of lesion(s),
partial vs complete sampling,
pertinent clinical diagnoses,
clinical impression, morphologic
description, and clinical
photographs

Not provided

a Studies were given a quality of evidence rating from 1 to 5, based on a rating
scheme modified from the Oxford Centre of Evidence-Based Medicine
(eTable 3 in the Supplement). Two quality assessment tools were used to
appraise the methodological quality and risk of bias in the included

studies—the Quality Appraisal Tool For Studies of Diagnostic Reliability tool for
cross-sectional studies and the Joanna Briggs Institute Critical Appraisal
Checklist for Case Series for case series reports.
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did not specify the type of pathologist involved. Three studies18,25,26

involved dermatopathologists who were dual trained in clinical der-
matology and/or dermoscopy. The clinical information that was
evaluated in the studies included patient demographic character-
istics, lesion history before excision, clinical images, and dermo-
scopic images.

Risk of Bias
All studies had a quality evidence rating of 4 (case series or
cross-sectional studies). The risk of bias assessments for the 4 cross-
sectional studies using QAREL are summarized in Figure 1.18,25,26,30

Overall, 2 studies were rated as having unclear risk of bias26,30 and
2 as having high risk of bias.18,25 For the representativeness of par-
ticipants, 2 studies had a low risk of bias.18,30 The other 2 studies had
unclear bias, as there was no clear description of the inclusion cri-
teria or study setting.25,26 For representativeness of raters, 1 study26

had low risk of bias, 1 study had unclear bias,30 and 2 studies18,25 had
high risk of bias. The 2 high-risk studies18,25 did not have raters rep-
resentative of the general population of clinicians who would use
the clinical information in practice, as both studies had expert der-
matopathologists also skilled in dermoscopy and/or dermatology,
whereas most pathologists interpreting melanocytic skin lesions in
practice would not have these skills. This may limit the applicability

of study findings to clinical practice. For appropriate blinding of
raters, 1 study had a low risk of bias25 and the other 3 studies had
unclear bias due to the possibility of additional cues and/or knowl-
edge of prior findings.18,26,30 None of the studies assessing dermo-
scopic images detailed the diagnostic criteria for dermoscopic
interpretation,18,25,26,30 and hence, appropriate application of this
test was uncertain. All studies used appropriate statistical agree-
ment measures.

The Joanna Briggs Institute Critical Appraisal Checklist for Case
Series22 was applied to the other 3 studies (Figure 2).27-29 Overall,
all 3 were rated as having high risk of bias.

Impact on Diagnostic Certainty
Three cross-sectional studies found that the provision of clinical in-
formation increased diagnostic certainty (eTable 4 in the Supple-
ment). One study found that pathologists’ self-reported diagnostic
confidence increased when provided with dermoscopic images to
aid histopathologic interpretation.25 Another study reported step-
wise increases in diagnostic confidence as increasingly more
clinical information was provided (demographic characteristics of
the patient, clinical diagnosis, and clinical images; P for linear
trend = .001).26 In the third study, the same author group found a
higher level of diagnostic confidence among pathologists with ac-

Figure 1. Quality Appraisal Tool For Studies of Diagnostic Reliability Appraisal
of Cross-Sectional Reliability Studies

Item Bauer et al,25 2006 Ferrara et al,26 2009 Ferrara et al,18 2015 Shi et al,30 2021

Setting University
dermatology
department

University
dermatology
department

University
dermatology
department

Pigmented lesions
clinic

Pathologist
characteristics

Experts in
dermatopathology
and dermoscopy

5 Histopathologists,
and 5 other histopathologists
with expertise in dermatology

10 Dual-trained
dermatologists and
dermatopathologists

3 Board-certified
dermatopathologists

Item 1: representative
sample of participants

Item 2: representative
raters

Item 3: raters blinded to
other raters’ findings

Item 4: raters blinded to
their own prior findings

Item 5: raters blinded to
the reference standard

Item 7: raters blinded to
additional cues

Item 8: varied order
of examination

Item 6: raters blinded to
clinical information that
is not part of the study

Item 9: suitable time
interval between
repeated measurements

Item 10: appropriate
application and
interpretation of test

Item 11: appropriate
statistical measures
of agreement

Yes No Unclear NA

NA indicates not applicable.
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cess to all available clinical information upfront at the time of read-
ing compared with another group who read cases with all clinical in-
formation after sequential stepwise access to increasing information
(P < .001).18

Impact on Agreement and Reproducibility
Three cross-sectional studies found that additional clinical informa-
tion increased agreement among pathologists (eTable 4 in the
Supplement). Bauer and colleagues25 reported that the overall
Cohen κ for 301 cases reported by 7 participating pathologists in 2
referral centers was 0.81 (95% CI, 0.74-0.89) without dermo-
scopic images and 0.88 (95% CI, 0.82-0.94) with dermoscopic im-
ages. Ferrara and colleagues26 reported that agreement across the
10 participating pathologists achieved a Fleiss κ of 0.57 (95% CI, 0.54-
0.60) when no clinical information was provided and 0.67 (95% CI,
0.64-0.70) when all clinical information was known (age, sex, loca-
tion of the lesion, clinical diagnosis, clinical image, and dermo-
scopic image) (agreement expected by chance: κ = 0). A third re-
lated study, also by Ferrara and colleagues,18 reported that the
proportion of cases with unanimous agreement among 5 patholo-
gists who had access to all clinical information upfront (79 of 99 cases
[80%]) was higher than 5 other pathologists who had stepwise ac-
cess to clinical information (unanimous agreement in 65 of 99 cases
[66%]), although the difference was not statistically significant
(McNemar test: P = .08).

Impact on Histopathologic Diagnosis
Three cross-sectional studies and 1 case series provided data on
changes in histopathologic diagnosis when clinical information was
provided (Figure 3; eTable 4 in the Supplement).25,26,28,30 Across

all studies, no changes in diagnosis occurred in most readings (76%
to 94% of readings).

In 2 cross-sectional studies, when a change in diagnosis did oc-
cur, there was a similar proportion of upgrades and downgrades. Fer-
rara and colleagues26 reported on 10 dermatopathologists who each
read 99 cases with stepwise increases in clinical information avail-
able, resulting in a total of 990 interpretations in the final with all
clinical information available (demographic characteristics, clinical
diagnosis, and clinical images including dermoscopic images). The
original diagnosis was benign in 54 of 99 cases (54%; naevus) and
melanoma in 45 of 99 cases (45%). All available clinical informa-
tion resulted in an upgrade (benign or unknown to malignant) in 43
of 990 interpretations (4.3%) and a downgrade (malignant to be-
nign or unknown and unknown to benign) in 44 of 990 interpreta-
tions (4.4%). One case changed from melanoma to unknown (0.1%).
Bauer and colleagues25 reported on 7 pathologists who collec-
tively read 301 cases (1 pathologist per case) with access to dermo-
scopic images, resulting in a total of 301 interpretations. The origi-
nal diagnosis was benign in 227 of 301 interpretations (75.4%),
including 218 melanocytic naevi and 9 nonmelanocytic pigmented
tumors, and was melanoma in 74 interpretations (24.6%). Dermo-
scopic images resulted in upgrades (benign to malignant) in 8 of 301
interpretations (2.7%) and downgrades in 9 of 301 (3.0%).

Two other studies found that when a change in diagnosis did
occur, this was proportionately more likely to be an upgrade
than a downgrade. In the third cross-sectional study, Shi and
colleagues30 reported on 3 dermatopathologists who each
assessed 136 cases with access to clinical photographs and der-
moscopic images, resulting in 408 interpretations. The original
diagnosis was benign in 98 cases (72.1%), including 9 naevus, 4

Figure 2. Joanna Briggs Institute Critical Appraisal Checklist for Case Series

Yes No Unclear

Item

Study type

Longo et al,28 2015 Kok et al,27 2021 Romano et al,29 2016

Case series Case series Case series

Setting Tertiary referral center Tertiary referral center Dermatology department

Pathologist characteristics Dermatopathologists Expert dermatopathologists Not provided

Item 1: inclusion criteria

Item 2: standard measurement
of condition

Item 3: valid identification
of the condition

Item 4: consecutive inclusion
of participants

Item 5: complete inclusion
of participants

Item 7: reporting clinical
information of the participants

Item 8: reporting of outcomes
or follow-up results

Item 6: reporting demographic
characteristics of participants

Item 9: reporting of presenting
site(s)/clinic(s)

Item 10: appropriate statistical
analysis
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dysplastic naevi with mild or moderate atypia, 32 dysplastic nae-
vus with severe atypia, and 3 Reed or Spitz naevus, and mela-
noma in 38 cases (27.9%). Clinical images resulted in upgrades
(low-grade to high-grade atypia or high-grade atypia to mela-
noma) in 68 of 408 interpretations (16.7%), including 38 of 408
(9.3%) where the diagnosis changed from benign to malignant.
Downgrades (melanoma to high-grade atypia or high-grade
atypia to low-grade atypia) occurred in 8 of 408 interpretations
(2.0%), including 3 (0.7%) where the diagnosis changed from
malignant to benign. Longo and colleagues28 reported on a case
series of 158 cases lacking clinical-pathologic correlation, where
referral clinicians and dermatopathologists jointly read the cases
with access to clinical images (overview, close-up, and dermo-
scopic), resulting in 158 interpretations. The original diagnosis
was benign in 127 interpretations (80.4%), including 74 junctional
or compound naevus, 22 Spitz or Reed naevus, and 31 other non-
melanocytic tumors, and melanoma in 31 interpretations (19.6%).
Clinical images resulted in upgrades (benign to malignant) in 12 of
158 interpretations (7.6%) and downgrades (malignant to benign)
in 1 (0.6%).

Impact on Clinical Utility and Patient Health Outcomes
Two case series (Kok and colleagues27 and Romano and
colleagues29) and 1 cross-sectional study with follow-up data (Fer-
rara and colleagues18) reported on the impact of clinical informa-
tion on clinical utility (clinical decisions) and patient outcomes
(eTable 4 in the Supplement). Kok and colleagues27 assessed the
impact of providing adequate clinical information on the accuracy
of histopathologic diagnosis of melanoma in a case series of 3668
referrals to an Australian tertiary center (Victorian Melanoma Ser-
vice; Table). The odds of a false-negative result, according to a
dermatopathologists’ consensus reference standard, were signifi-
cantly reduced when the anatomical site (odds ratio [OR], 0.16;
95% CI, 0.04-0.58; P = .002), suspected clinical diagnosis (OR,

0.46; 95% CI, 0.03-0.85; P = .01), or laterality of lesions (OR,
0.41; 95% CI, 0.19-0.90; P = .02) were provided. The odds of a
false-negative result, according to a composite reference stan-
dard of consensus diagnosis and progression to a higher T stage
on definitive diagnostic biopsy, were significantly reduced when
the suspected clinical diagnosis was provided (OR, 0.26; 95% CI,
0.09-0.81; P = .02).27 The odds of a false-positive result, accord-
ing to dermatopathologists’ consensus reference standard, were
significantly reduced when any clinical information was provided
(OR, 0.10; 95% CI, 0.01-0.79) and when the anatomical site (OR,
0.25; 95% CI, 0.01-0.61; P = .002), suspected clinical diagnosis
(OR, 0.41; 95% CI, 0.27-0.63; P < .001), lesion laterality (OR,
0.45; 95% CI, 0.24-0.81; P < .001), specimen type (OR, 0.67; 95%
CI, 0.46-0.98), history of lesional trauma or treatment (OR, 0.43;
95% CI, 0.19-0.99; P = .04), or history of melanoma status (OR,
0.34; 95% CI, 0.18-0.64; P = .001) were provided. The odds of a
false-negative result (ORs ranged from 5.19 to 5.56) and of a false-
positive result (ORs ranged from 1.86 to 2.00) were significantly
higher for partial/incisional biopsies (incisional punch, partial
shave, and incisional elliptical biopsies) compared with complete
elliptical excisions. This implies that providing clinical information
may be of more value for partial biopsies than complete excisions,
although this hypothesis was not directly assessed.

Romano and colleagues29 assessed the completeness of clini-
cal information based on 10 critical elements on skin biopsy requi-
sition forms with health care delivery outcomes in a case series of
83 patients with melanocytic lesions referred to a US tertiary cen-
ter (Mayo Clinic). They found that on average, there were more ele-
ments present on the requisition form in cases that were re-
excised (mean of 3.1 elements) than in cases that were not re-
excised (mean of 2.7 elements; P = .007).29 Finally, in a report on
the long-term follow-up of patients in the cross-sectional study by
Ferrara and colleagues,18 in all cases where the patient developed
distant metastases, a consensus diagnosis of melanoma of the in-
dex lesion had been achieved whether or not pathologists were pro-
vided clinical images. This implies that clinical images may not offer
additional prognostic information in clinically aggressive cases.

Discussion
We found 7 studies that provided data on the impact of clinical infor-
mation on the histopathologic diagnosis of melanocytic skin lesions.
Knowledge of the patient history, dermoscopic images, and clinical di-
agnosis appear to improve pathologists’ confidence when diagnos-
ing melanomas and between-pathologist reproducibility. Clinical in-
formation, particularly clinical and dermoscopic images, may also
change the histopathologic diagnosis, with upgrades more likely than
downgrades,butdoesnotappeartoprovideadditionaldiagnosticvalue
in clinically aggressive cases. Provision of clinical information may re-
duce the odds of a false-negative (missed) diagnosis, although it may
increase re-excision rates.

Like our findings, the 2018 Australian Cancer Council guidelines’
evidence review concluded that although clinical information may al-
ter the pathological diagnosis of melanoma, there was a paucity of evi-
dence correlating this to clinical follow-up data.19,31 Clinical informa-
tion may also improve efficiency outcomes. One study that was
identified by our search but did not meet eligibility criteria found that

Figure 3. Changes in Histopathologic Diagnosis
After Provision of Clinical Information
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There were a total of 301 interpretations in the study by Bauer et al25; 990 in
the study by Ferrara et al26; 158 in the study by Longo et al28; and 408 in the
study by Shi et al.30
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providing clinical information increased turnaround times for histopa-
thology reporting.32 Clinicians may also communicate with patholo-
gistswithoutdirectlyprovidingclinical information.Forexample,punch
scoring clinically suspicious foci of excised pigmented lesions may di-
rect the pathologist to examine the area more closely.33

Providing clinical images appears to result in more upgrades
than downgrades in histopathologic diagnosis and more malig-
nant diagnoses. At a population level, the absolute number of
upgrades will be substantially higher than downgrades, given
the much higher prevalence of benign than malignant lesions
among all biopsies.34,35 Epidemiologic data suggest that there are
increasing incidences of melanoma in situ and thin invasive
melanomas across several countries,13,36 which has been attrib-
uted to overdiagnosis11,13,36,37 and, to a lesser extent, aging
populations.36,37 The extent to which pathology upgrades as a
result of clinical information (especially images) mitigate the
underdiagnosis of clinically progressive lesions, rather than exac-
erbate the overdiagnosis of indolent ones, is unknown. Further
studies, including those with randomized comparisons, may help
elucidate this.38

Providing clinical information may be especially important for
partial biopsies, which are associated with a higher risk of both false-
negative and false-positive melanoma diagnoses compared with
complete excisions.27 For partial biopsies, providing information on
the size of the clinical lesion, the proportion captured by the bi-
opsy, and the representativeness of the biopsy may increase pa-
thologists’ diagnostic confidence and negate the need for inclusion
of differential diagnoses in the final report or ancillary tests.19,39 Fu-
ture studies may usefully explore the impact of providing clinical in-
formation for partial biopsies specifically.

There may be several practical challenges to implementing the
incorporation of clinical information in workflows from both the cli-
nician and pathologist side. Key challenges for clinicians may be a
lack of time and reimbursement to provide clinical information and
clinical or dermoscopic images at the point of request for pathol-
ogy assessment. These logistical considerations could be ad-
dressed through better digital systems for collating and communi-
cating clinical information. For example, a standardized templated

requisition checklist that included key clinical could be imple-
mented within existing health record systems.40 Ideally, these fields
would be automatically populated to reduce the burden on the cli-
nician. Educational initiatives and case-based feedback in the pa-
thology report itself may also help to raise awareness of the type of
clinical information that may be useful to pathologists interpreting
skin lesions.41,42 From the pathologist’s side, as well as lack of time
and reimbursement, an additional challenge is unfamiliarity with in-
terpreting clinical or dermoscopic images. This could potentially be
addressed by including dermoscopy training in dermatopathology
training43 or providing a dermoscopy report that summarizes key
features (possibly using artificial intelligence,44 with safeguards to
mitigate the risk of automating overdiagnosis).45

Strengths and Limitations
Strengths of this scoping review are the multidisciplinary author
team, comprehensive search of large databases supplemented by
forward and backward citation searches, and a review process in-
volving 2 authors for most steps. Our study also has limitations. The
evidence base is limited by the small number of studies that are
heterogeneous in their design, with few data on clinical utility and
patient health outcomes. All studies had domains that had unclear
or high risk of bias, particularly for the representativeness of par-
ticipants and raters and reporting of key items. There was only 1 re-
viewer for the title and abstract screening stage, which may have
meant some relevant studies were missed.

Conclusions
This scoping review suggests that the provision of clinical informa-
tion to pathologists interpreting melanocytic skin lesions may im-
prove diagnostic confidence and interobserver agreement and
change histopathologic diagnosis. While the provision of key clini-
cal information, such as suspected clinical diagnosis, can improve
patient outcomes by reducing the odds of melanoma progression,
the clinical value of diagnosis upgrading with the provision of clini-
cal images remains uncertain.
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