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Collaboration (ISIC) were surveyed on agreement with terms and their hierarchi-

cal mapping; they could suggest modifying, deleting or adding terms. Consensus

threshold was >75% for the initial rounds and >50% for the final round.

Results: Eighteen experts completed all Delphi rounds. Of 379 terms, 356 (94%)

reached consensus in round one. Eleven of 226 (5%) benign-category terms, 6/140

(4%) malignant-category terms and 6/13 (46%) indeterminate-category terms did not

reach initial agreement. Following three rounds, final consensus consisted of 362

terms mapped to 3 super-categories and 41 cellular/tissue-differentiation categories.

Conclusions: We have created, agreed upon, and made public a taxonomy for skin

neoplasms and their hierarchical mapping. Further study will be needed to evaluate

the utility and completeness of the lexicon.

imaging data sets need agreed-upon diagnostic labels with a

INTRODUCTION clear-cut hierarchy.*™®
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development of a large image data set for educational and
research purposes. Indeed, the ISIC image archive is a
growing, open-source repository of skin neoplasms, avail-
able for teaching, conducting research and developing Al
systems.” The ISIC archive has been the source of dermo-
scopic images for five international grand challenges lead-
ing to thousands of technical publications.*'®!' To date,
ISIC has restricted itself to a dozen diagnostic categories
of skin neoplasms. As ISIC archive broadens to represent
the full gamut of skin proliferations, we find that prevailing
dermatological lexicons are limited in their scope, consis-
tency and granularity.

Herein, we focused on trying to achieve standardized
diagnostic labeling of images of skin neoplasms based on
correspondence with histopathological terminology. To this
end, we have conducted a modified Delphi-consensus predi-
cated on existing diagnostic lexicons and present the result-
ing taxonomy for broad international use.

MATERIALS AND METHODS

Consistent with previous studies, an institutional review
board approval was not applicable to this study, as it included
no research subjects'; all Delphi members were co-authors.
[lustrative clinical images were retrospectively selected
from an image database; written informed consent to pub-
lication of their case details was obtained from the patients
whose images are depicted.

Study aims and initial development of
diagnostic scheme

Our plan is to label existing and future ISIC-Archive images
with diagnostic terms that most accurately and reproducibly
represent the histopathological diagnoses. For each clinical-
pathological entity, we sought the best diagnostic term, the
pertinent modifiers and commonly used synonyms and the
hierarchical mapping of diagnoses.

We began with several premises: (1) focus on neoplasms
with few examples of inflammatory processes that may ap-
pear in the clinical differential diagnosis of skin lesions, and
(2) convergence on agreed-upon diagnostic labels—priori-
tizing a unique ISIC-designated-diagnosis (ISIC-DX) term
for each clinical-pathological entity.

Next, we extracted diagnostic terms from dermatopathology
textbooks, scientific literature, online sources and extant diagnos-
tic codes.””"” We created a three-tier hierarchy with the top level
mapped to a ‘benign’ (Figure 1), ‘malignant’ (Figure 2) or ‘indeter-
minate’ (Figure 3) super-category."® " Next, each diagnosis was
mapped to cellular/tissue differentiation category; these catego-
ries were termed based on the cell type (e.g. ‘melanocytic’) or on
the tissue element (e.g. ‘vascular’ or ‘neural’) from which the pro-
liferation arises or with which it is closely associated. Synonyms
were added to terms, to recognize variable diagnostic designa-
tions commonly used for the same entity. Finally, modifiers were

FIGURE 1 Examples of benign proliferations. (a) Clinical and (b)
dermoscopic images of a lesion on the leg histopathologically diagnosed
as ‘dermatofibroma’. This lesion is classified into super-category ‘Benign’,
cellular/tissue differentiation category. This lesion is classified into
super-category 'Benign), cellular/tissue differentiation category 'Soft tissue
proliferations — Fibro-histiocytic, diagnostic term 'Dermatofibroma,
NOS. (¢) Clinical and (d) dermoscopic images of a lesion on the leg
histopathologically diagnosed as ‘dysplastic compound nevus’. It is
classified into super-category ‘Benign’, cellular/tissue differentiation
category ‘Melanocytic proliferations’, diagnostic term ‘Nevus, Atypical,
NOS/Nevus, Dysplastic/Nevus, Clark’, with modifier ‘Compound’.

FIGURE 2 Examples of malignant proliferations. (a) Clinical and
(b) dermoscopic images of a lesion on the ear concha histopathologically
diagnosed as ‘Basal cell carcinoma, sclerosing (morphea) type’. This
lesion is classified into super-category ‘Malignant’, cellular/tissue
differentiation category ‘Adnexal epithelial proliferations - Follicular’,
diagnostic term ‘Basal cell carcinoma, Sclerosing/morpheaform’.

(c) Clinical and (d) dermoscopic images of a lesion on the chest
histopathologically diagnosed as ‘melanoma 0.5 mm in thickness, without
ulceration, and with nevoid features’. It is classified into super-category
‘Malignant’, cellular/tissue differentiation category ‘Melanocytic
proliferations (melanoma)’, diagnostic term ‘Melanoma invasive, Nevoid’,
with modifiers ‘Breslow depth 0.5 mm’ and ‘non-ulcerated’.

defined as descriptors that allow further sub-categorization of
terms, in a manner that is clinically or pathologically meaningful.
For example, nevi are often sub-classified by pathologists as ‘junc-
tional, ‘compound’ or ‘intradermal’

85U80|7 SUOWWOD BAFe81D) 8|l dde au Aq peusenob ae sspiie YO ‘esn Jo saini 10} Ariq18UIIUO A8|IM UO (SUORIPUOD-PUe-SWIBY/W0D 8| M AReIq | jul JUO//SdNY) SUORIPUOD Pue SWLB | 38U} 88S *[S20z/T0/ST] Lo Ariqiaulluo AB|IM ‘S3d VO Ag SG5002 APITTTT OT/I0p/w00" A3 |1m A el jeuuoj/Sdny wouy papeo|umoq ‘T ‘SZ0Z ‘€80E89%T



SCOPE ET AL.

| 119

Delphi contributors and rounds

We utilized a modified Delphi method to attain consensus
on the terminology lexicon.*"** We invited members of ISIC
who are dermatologists and dermatopathologists to serve
as Delphi experts by sending an email describing the study
aims and Delphi methodology and asking recipients to pre-
view the study user interface via a 6.5-min tutorial video.*®
Consent to serve as experts in the Delphi process was im-
plied through self-registration and round completion.

FIGURE 3 Examples of Indeterminate proliferations. (a) Clinical

and (b) dermoscopic images of a lesion on the arm histopathologically
diagnosed as ‘atypical junctional melanocytic lesion, in favor of melanoma
in-situ’ This lesion is classified as super-category ‘Indeterminate, cellular/
tissue differentiation category ‘Melanocytic proliferations, diagnostic

term ‘Atypical melanocytic neoplasm’” with modifiers Junctional,

‘MPATH IIT’ and ‘Histopathological report favours melanoma’ (c) Clinical
and (d) dermoscopic images of a lesion on the forearm, whereby the
histopathological report described an ‘atypical junctional melanocytic
hyperplasia on sun-damaged skin, the possibility of a developing melanoma
in situ cannot be excluded: It is classified into super-category ‘Indeterminate,
cellular/tissue differentiation category ‘Melanocytic proliferations, diagnostic
term ‘Atypical melanocytic neoplasm’ with modifiers Junctional, ‘MPATH
IIT" and ‘Histopathological report undecided.

Click here to show the suggested taxonomy tree Cick here t0 see

Nevus, NOS, Junctional

Nevus, NOS, Compound

Newus, NOS, Dermal (ntradermal)

Mark entire block as correct

Contributors were surveyed on basic demographics and
could recommend inclusion of additional experts as Delphi
members. Contributors who completed all Delphi rounds
were offered authorship in the ensuing publication.

In the first Delphi round, contributors were asked to review
the entire list of ISIC-DX terms using a web interface (Figure 4).
Contributors had to respond to each individual ISIC-DX term
by marking the term as ‘correct’, denoting agreement with the
term, its hierarchical mapping and when relevant, its synonyms
and modifiers. Alternatively, they could select a modification:
(1) suggest a different name for a term or category, (2) correct
spelling of the term, (3) combine with another term, (4) assign
term to another category in the hierarchical mapping, (5) edit
synonyms or modifiers, (6) suggest additional synonyms or
modifiers, (7) remove term entirely, (8) remove synonyms or
modifiers, and (9) other free text suggestions. In addition, con-
tributors could (1) suggest adding new categories in the hierar-
chical mapping, and (2) suggest adding new terms. Atall times,
they could refer to an overview of the entire taxonomy.

Results of the first round were evaluated after all experts
submitted their surveys. Threshold for Delphi consensus was
set at >75%.>* A steering committee of three ISIC members
(AS, VR and KL) who were not in the Delphi panel reviewed
contributors' responses for terms that did not reach consen-
sus and clustered these responses to multiple-choice items. In
addition, the committee made majority-vote decisions on sug-
gestions for added terms. These items formed the basis for the
second Delphi round survey. Suggestions for new terms were
not accepted after round one. At the second round, consensus
threshold was retained at >75% for multiple-choice (>2) items,
while threshold was set at a majority vote of >50% for items
with only two choices. For items that did not reach consensus,
we identified the top-two voted choices, for final evaluation at
the third Delphi round. At the conclusion of the third round,
threshold for consensus was set at a majority vote of >50%.
For third round items with tied participant votes, the steering
committee made a majority-vote decision. Delphi surveys and
participants responses are available in a public repository.”®

‘Suggest a different pame for IDDx term
Correct speing of hDx term

Combine with another IDD term
‘Assign IDDX term to another category

=
Add synonymi(s)
Add modifiers

Remove IDDx term completely

FIGURE 4  Screenshot of the web interface presented to members in the first Delphi round evaluation. In this exemplary page, Delphi members
were presented with a batch of three ISIC-DX terms, Nevus, NOS-junctional, -compound and -dermal. The upper right box shows the hierarchical
mapping of the terms to ‘benign’ super-category and ‘melanocytic proliferations’ category. Checking the ‘correct?” box denoted agreement with the term.
Alternatively, they could use a drop-down menu to suggest deleting or modifying the term or its associated mapping.
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Statistical design

Descriptive and relative frequencies were used to describe
the survey respondents and the results of the consensus.
Measures of central tendency were calculated. Agreement
threshold >75% for 18 Delphi members was calculated as >14
consensus votes and >50% as =10 votes.

RESULTS
Delphi contributors

Invitations to contribute to the study were sent to 36 clini-
cians. Of 36 invited, 18 (50%) completed all Delphi rounds
(10 dermatologists, four dermato-pathologists and four with
a dual certification); five (14%) initially agreed to be Delphi
members, but did not complete round I; three (8%) declined
and 10 (28%) did not respond.

Round I

Round I was held between November 2019 and January
2020. Overall, there were 379 ISIC-DX terms (benign =226,

malignant=140 and indeterminate=13). Of 379 terms, 356
(94%) passed the 75% threshold in round I. Twenty-three
terms, including 11/226 (5%) benign-category terms, 6/140
(4%) malignant-category terms and 6/13 (46%) indeterminate-
category terms, did not reach agreement. These were car-
ried over to round II as 34 items, including ISIC-DX terms
(n=16), modifiers (n=7), synonyms (n=8), assignment of
terms to another category in the hierarchical mapping (n=2)
and change of cellular/tissue differentiation category name in
the hierarchical mapping (n=1). In addition, 29 newly sug-
gested terms were introduced into round II.

Based on the contributor feedback, the steering commit-
tee decided to remove the inflammatory (n=15) and infec-
tious terms (n=12) and focus solely on skin neoplasms. This
reduced the total number of approved ISIC-DX terms, at the
conclusion of round I, from 356 to 329 terms.

Round II

RoundIIwasheld from Augustto October 2020. Contributors
voted on 63 items carried over from round I. Of 34 items re-
lated to existing terms, 22 items (65%) surpassed the agree-
ment threshold, including 6/16 (38%) terms, 7/7 (100%)
modifiers, 7/8 (88%) synonyms, 1/2 (50%) for assignment of

Benign Benign
Malign. Malign.
/
Indet. 9N S [ / | Indet.
New )
I 1 Out

FIGURE 5

Alluvial plot depicting the amendments made in the ISIC-DX taxonomy across the three rounds of Delphi. For example, the green thick

curved line shows the fraction of terms from the benign super-category that were eliminated after round I. The two purple thick curved lines on the left
shows new terms introduced into the benign (top line) and malignant (bottom line) super-categories following round I.
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terms to another category in the hierarchical mapping and
1/1 (100%) for change of cellular/tissue differentiation cat-
egory name in the hierarchical mapping—under ‘benign’
super-category, ‘deposits’ was renamed ‘exogenous’. In ad-
dition, 26 of the 29 (90%) new terms introduced in round II
exceeded the agreement threshold. Fourteen multiple-choice
items did not reach the agreement threshold; the two terms
with the highest number of votes for each item were carried
over to Delphi round III. Finally, one binary-choice item—
should ‘solar lentigo’ be categorized under ‘flat melanotic
pigmentations’ or under ‘epidermal proliferations’—had a
tie of votes (9/18 for each option); the steering committee
made a majority vote to retain the original classification of
‘solar lentigo’ under ‘epidermal proliferations’, even though
some solar lentigines exhibit a measure of melanocytic
hyperplasia.

Round IIT

Round III was held between February and April 2021.
Contributors voted on 14 entities from round II, including
existing terms (n=10), newly suggested terms (n=2), syno-
nyms (n=1) and assignment of terms to a category (n=1).
Of these, 13 items (93%) reached consensus by majority vote.

There was one item—whether to combine ‘Nevus, Atypical,
NOS’, ‘Nevus, Dysplastic’ and ‘Nevus, Clark’ into one
ISIC-DX, or to Combine ‘Nevus, Atypical, NOS’ and ‘Nevus,
Dysplastic’, while deleting ‘Nevus, Clark’—that did not
reach consensus because of a tied vote. The steering commit-
tee made a majority vote for the former option of combin-
ing all three into one term, namely ‘Nevus, Atypical, NOS/
Nevus, Dysplastic/Nevus, Clark’, classified under ‘benign’
‘melanocytic proliferations’.

In addition, the steering committee added two survey
items to maintain consistency of the terminology. First, con-
tributors decided in round II to move the term ‘solar (actinic)
cheilitis’ from ‘malignant’ to ‘indeterminate’ super-category.
In round III, they were surveyed and confirmed that all
‘solar keratosis’ terms be moved from ‘malignant’ to ‘inde-
terminate’ super-category, under ‘epidermal proliferations’.
Second, contributors decided in round II to delete the term
‘PUVA keratoses’. In round III, they were asked whether the
term ‘arsenical keratoses’ should be deleted as well and voted
in favour of deletion of this term.

An overview of the amendments made in the ISIC-DX
taxonomy across the three rounds of Delphi is depicted
(Figure 5). The final consensus list consists of 362 ISIC-DX
terms (Appendix S1). The ‘benign’ super-category encom-
passes 20 categories and 210 terms (Figures 1 and 6); the

IMelanocytic proliferations

[Nevus, NOS, Junctional
[Nevus, NOS, Compound
[Nevus, NOS, Dermal (Intradermal)
[Nevus, Atypical, NOS / Nevus, Dysplastic / Nevus, Clark
INevus, Lentiginous.
lLentiginous melanocytic proliferation
[Nevus, Spitz
[Nevus, Reed
[Nevus, BAP-1 deficient
INevus, Congenital
(per history - present at birth or within 1 year of infancy)
INevus, Congenital pattern (per histopathology)
ive nodule in congenital nevi
(Minimal or no atypia AND no mitotic activity (VIPATH Ij
INevus, Spilus
INevus, Agminated
[Blue nevus, NOS

INevus, Deep penetrating
INevus, Combined (details of 2 components to be specified)
[Nevus, Combined, NOS

[Nevus, Acral

[Nevus, Of special anatomic site

(eg, genital, flexural, mikine and breast, other)

[Nevus, Recurrent / persistent

[Nevus, Halo

[Nevus, Balloon cell

[Nevus, Meyerson

[Lentigo simplex

longolian spot

[Nevus of ito

[Nevus of Ota

IPigmented epithelioid melanocytoma

[Dermal melanocytosis, NOS

[Benign melanocytic proliferations, other (to be specified)

|Adnexal epithelial proliferations - Follicular

[Trichoblastoma, NOS

[Trichoepithelioma

[Trichoepithelioma, Desmoplastic

|Tricholemmoma

[Tricholemmoma, Desmoplastic

IProliferating tricholemmal tumor

IFoliculosebaceous cystic hamartoma

[Pilomatricoma

[Trichofolliculoma

[Proiferating tricholemmal tumor

[Pilar sheath acanthoma

INevus comedonicus

IWarty dyskeratoma

[Tumor of follicular infundibulum

[Panfoliculoma

Benign adnexal epithelial proliferations, Follicular or Infundibular, other
(to be specified)

Soft tissue proliferations - Vascular

Hemangioma, NOS

IHemangioma, Cherry

Hemangioma, Infantile

INoninvoluting congenital hemangioma (NICH)
Rapidly involuting congenital hemangioma (RICH)
IHemangioma, Hobnail

Hemangioma, Tufted

IGlomertloid hemangioma

|Acquired elastotic hemangioma

\Verrucous hemangioma

[Hemangioma, other (to be specified)
|Angiokeratoma

IPyogeric granuloma

(Glomus tumor

IGlomangiomyoma

|Angioleiomyoma

|Angiolymphoid hyperplasia with eosinophilia
Nevus anemicus

ICapillary vascular malformation

IVenou i

|Adnexal epithelial proliferations - Sebaceous
|Sebaceous hyperplasia
[Sebaceous adenoma
ma
INevus sebaceus
Fordyce spots
[Fibrofoliculoma
|Trichodiscoma
Benign adnexal epithelial proliferations, Sebaceous, other
(to be specified)

|Arterio-venous malformation

|Other vascular or lymphatic malformation / hamartoma
(to be specified)
|Vascular spider
|Venous lake
Telangiectasia
|Acroangiodermatitis of Mali
Benign soft tissue proliferations, Vascular, other (to be specified)

ISoft tissue proliferations - Adipocytic

lLipoma, NOS.

lLipoma, Spindle cell / pleomorphic

|Angiolipoma

[Fibrolipoma

[Lipomatous nevus

IBenign soft tissue prolferations, Adipocytic, other (to be specified)

ISoft tissue proliferations - Neural

INeuroma, Traumatic
INeuroma, Palisaded and encapsulated

|Granular cell tumor, Non-neural
ma
INerve sheath myxoma
[Perineurioma
IBenign soft tissue profiferations, Neural, other (to be specified)

ISoft tissue proliferations - Cartilagenous and ossifying

Isubungual osteochodroma

|Osteoma cutis

Benign soft tissue proliferations, Cartilagenous and ossifying, other
(to be specified)

ISoft tissue proliferations - Myoepithelial

Soft tissue proliferations - Fibro-histiocytic
[Dermatofibroma, NOS

|Adnexal epithelial proliferations - Apocrine or Eccrine
[Syringoma
Poroma
lHidradenoma, Apocrine, NOS
IHidradenoma, Apocrine, Predomnantly with clear cells
[Hidradenoma, Poroid
Hidradenoma papilliferum
NOS

link-spot lentigo

[Mucosal melanotic macule
ICafé au lait macule / patch
lEphelis

[Flat melanotic pigmentations (not melanocytic nevus)

Cylindoma

IMixed tumor, Apocrine type
IMixed tumor, Eccrine type
IMixed tumor, NOS.
ISyringocystadenoma papiliferum
|Apocrine tubular adenoma
|Syringofibroadenoma
|Supernumerary nipple

Epidermal proliferations
[Solar lentigo

[Seborrheic keratosis
[Seborrheic keratosis, Clonal
|Lichen planus like keratosis

[Epidermal nevus

[Epidermolytic acanthoma

|Acantholytic acanthoma

[Melanoacanthoma

[Benign epidermal proliferations, other (to be specified)

[Myoepithelioma

(cystadenoma

IBenign adnexal epithelial profferations, Apocrine or Eccrine, other
(to be specified)

v
IDermatofibroma, Hemosiderotic
IDermatofibroma, Epithelioid
Dermatofibroma, Cellular
Dermatofibroma, Atypical
Dermatofibroma, other (to be specified)
INon-Langerhabs histiocytosis, NOS
[Juvenile xanthogranuloma
[Rosai-Dorfman disease
Reticulohistiocytosis

INon-Langerhabs histiocytosis, other (to be specified)
Fibroepithelial polyp

|Angiofibroma, Facial

|Angiofibroma, Penile

|Angiofibroma, Periungual

Myxoma, Cutaneous

[Fibroma, NOS

[Fibroma, Sclerotic

IFibroma, Pleomorphic

IFibroma, other (to be specified)

(Giant cell tumor of the tendon sheath
[Scar,

lBenign soft tissue profiferations, Fibro-histiocytic, other
(to be specified)

Hemorrhagic lesions (extravasation of erythrocytes)

Hemorrhage, NOS

|Hemorrhage, Subcorneal and intracorneal
[Hemorrhage, Dermal and subcutaneous
IHemorrhage, Subungual

IHemorrhage, Mucosal

Hemorrhage, other (to be specified)

Mast cell proliferations

[Mastocytosis, NOS

[Mastocytoma, Solitary / unifocal

[Maculopapular mastocytoma

IMastocytosis, Diffuse / multifocal (subtype: Telangiectasia meularis
eruptiva perstans, Diffuse cutaenous, other; to be specified)

IMast cell proliferation, other (to be specified)

lLangerhans cell proliferations

lLangerhans cell histiocytosis, NOS

|Langerhans cell histiocytosis, Solitary / unifocal

ILangerhans cell histiocytoss, Diffuse / muitifocal

|Langerhans cell histiocytosis, other (to be specified)
Indeterminate cel histiocytosis, NOS

[Erdheim Chester disease

IMixed Langerhans cell histiocytosis and Erdheim Chester disease

(Cysts

(Cyst, NOS

Milium

Comedo

Infundibular / epidermal cyst

|Trichilemmal / isthmic-catagen / pilar cyst
IDilated pore

[Steatocystoma

IDigital mucous cyst

[Benign cyst, other (to be specified)

}enous

Soft tissue proliferations - Muscle tissue or myofibroblastic
Dermatomyofibroma

ISmooth muscle hamartoma

Piloleiomyoma

|Angioleiomyoma

IDartoic muscle leiomyoma

Nodular Fasciitis

[Benign soft tissue proliferations, Myofibrobastic or muscle tissue,

other (to be specified)

|Tattoo
IForeign body granuloma
[Exogenous, other (to be specified)

|(Collision - Only benign proliferations
[Collision, Only benign proliferations (to be specified)

Benign - Other

Benign, other (or not readily classifiable; to be specified)

FIGURE 6 Overview of the categories and terms under the ‘benign’ super-category.
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‘malignant’ super-category—19 categories and 134 terms
(Figures 2 and 7); and the ‘indeterminate’ super-category—2
categories, namely ‘melanocytic proliferations’ and ‘epider-
mal proliferations’, and 18 terms (Figures 3 and 7).

DISCUSSION

Herein, we present a Delphi-based, proposed clinical-
pathological categorization of skin neoplasms. We share our
initial attempt to develop a consensus lexicon designed for
use as diagnostic labels for improved clinician communica-
tion, education, research and Al training. We also plan to
apply this terminology for labeling of the images used in the
ISIC Archive.

Our initial strategy was to adopt an existing authorita-
tive taxonomy, however, we found them lacking in scope,
granularity and consistency. There have been efforts to
standardize diagnostic terminology, including ICD10*
and SNOMED.? Yet, the clinical utility and reproducibil-
ity of terms used by these coding systems have been previ-
ously called into question.”® For example, among benign
melanocytic proliferations, the current Delphi consensus
recorded 36 ISIC-DX terms; of these, 26 would not have a
distinctive ICD-10 diagnosis, which could detract from
the clarity of diagnostic labeling of the ISIC archive. To fill
some of these gaps, pathologists have suggested additional

structured reporting schemes, such as the MPATH-Dx
and the codes of the College of American Pathologists."”!
Indeed, MPATH-Dx provides an encompassing scheme for
structured labeling of melanocytic proliferations with asso-
ciated treatment recommendations.**>*

Ideally, all neoplasms could be categorized into benign
versus malignant super-categories. In reality, as high-
lighted by MPATH-Dx, there are many examples of lesions
(e.g. ‘Atypical Intraepithelial Melanocytic Proliferation’)
for which their malignant versus benign status is debated.
However, exclusion of such relevant ‘borderline’ cases from
clinical training and education and from Al training risks
undermining the diagnostic accuracy of clinicians in daily
practice, as well as that of Al systems. Hence, we added an
‘indeterminate’ super-category to the first tier of our hier-
archical scheme. Almost half (46%) of the ISIC-DX terms
under the ‘indeterminate’ super-category did not reach
consensus in the first round of the Delphi, while about
95% of the terms under ‘benign’ and ‘malignant’ super-
categories did. This likely reflects clinicians’ ambiguous
view of entities whose biological behaviour is still delib-
erated. While the ‘indeterminate’ super-category initially
only included the category ‘melanocytic proliferations’,
the consensus panel decided to include all terms related to
‘solar (actinic) keratosis’ under ‘indeterminate’ ‘epidermal
proliferations’. This categorization echoes an old literature
deliberation on the nature of solar keratosis.>> >’ However,

FIGURE 7 Overview of the categories and terms under the ‘malignant’ (red) and ‘indeterminate’ (brown) super-categories.
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inclusion of an entity in the ‘indeterminate’ category does
not imply that these lesions have biological malignant po-
tential, but rather difficulty in placing an entity into be-
nign or malignant category.

The terms ‘dysplastic nevus’ and ‘atypical nevus’, whose
definitions are varied,®** did not reach consensus by the
experts following three Delphi rounds. In the first round
‘dysplastic nevus’, ‘atypical nevus’ and ‘Clark nevus’ were
presented as three distinct terms under ‘benign’ ‘melano-
cytic proliferations’s none surpassed the 75% threshold.
Even in round III, the top two options—combine all three
terms versus combine only ‘atypical nevus’ and ‘dysplastic
nevus'—received a tied vote. Finally, the steering committee,
using a simple-majority vote, chose the more inclusive op-
tion of combining all three diagnoses to one ISIC-DX term
‘Nevus, Atypical, NOS/Nevus, Dysplastic/Nevus, Clark’.
This was thought to be the best approach given the overlap-
ping use of the terms in labeling subsets of nevi, while being
cognizant that these terms are not strict synonyms.

The proposed lexicon has limitations. First, we chose
to restrict the scope of diagnostic terms for practicability.
Future efforts may need to specifically enrich image data
sets for rare diagnoses, and expand the taxonomy to include
inflammatory or infectious disorders. Second, we chose to
limit granularity for each diagnosis. While ancillary im-
munohistochemical and molecular markers may gain im-
portance in distinguishing variants of diagnoses, Delphi
members focused on the current clinical relevance of diag-
nostic entities. Eventually, we anticipate that a more molec-
ularly informed ontology of diagnoses will lead to improved
diagnostics labels. Lastly, the lexicon has not been tested
prospectively. To understand the completeness, applicability
and reproducibility of the taxonomy, we plan to study the
prospective labeling of images submitted to the ISIC archive.
We anticipate that the terms may need to be periodically
updated.

In conclusion, we propose a publicly available, expert
consensus-based taxonomy for diagnostic labeling of images
of skin neoplasms. The ISIC-DX lexicon may benefit clini-
cal communication, teaching and research and may improve
Al training and interpretability. Further study and feedback
from the dermatology community will be needed to evaluate
the utility and the completeness of the lexicon.
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