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Les images empruntées, s’1l y en a, font mention de leur auteur sur
le diaporama

Tous les patients ont donn¢ leur consentement pour 1’usage des ces
photos pour 1’enseignement et 1a recherche

La reproduction, la diffusion de ces images, y compris sur
I’internet, est formellement interdite



















LRy
fstasticgo L g . i >

T



















LUNG NERD




Cancer : == 50 %




s BEING A e

S A PGQT APOF}%L‘& PTIC

»——‘4'&/\

SURVIVAL SKILL







Naevus

Mélanome

=
e
=
»:
-
J
P

e

ll Iil’illlil

-

|

>

- » >




"F.i
. 7,
:.E ii ‘g : RS B =] 3
> . ‘ . N ,__—: "s—\
B ey 1
WITTll’l‘nnInn'lu||I|||||||||Inu : "’—

TERREN
e 1
i 'Q P
- D g
et
-
i
L e & g7
s S Q'







R




([I[|@ CANCER PREVENTION

EARLY DETECTION

Spotting the
first signs

The sooner a cancer is found, the better. New technologies are
pushing thelimits of detection — towards the frontier of prevention.

BY NEIL SAVAGE

ne day, a few years hence, a patient hav-
O ing a routine check-up might do little
more than blow into a small machine
at the doctor’s office and, within a couple of
minutes, be told whether there are any early
signs of cancer. For another patient, a routine
blood test to monitor cholesterol might present
an opportunity to check for stray cells from
tumours too small to spot. A dermatologist,
instead of eying a mole and perhaps slicing it
off to biopsy, could instead peer at it through
amachine to instantly tell whether it is malig-
nant or benign.
These, at least, are the visions of researchers

S14 | NATURE | VOL 471 | 24 MARCH 2011

developing technologies to detect the early
signs of cancer. Better screening — looking for
signs of cancer in people with no symptoms,
as opposed to diagnosing suspected cancer
— increases the odds that doctors will find
cancer at its earliest stages when chances of a
cure are higher. Screening has already reduced
cancer deaths: the US National Cancer Insti-
tute (NCI) estimates that colonoscopies can
lower mortality from colorectal cancer by at
least 60%, and the National Lung Screening
Trial recently found that computed tomog-
raphy scans of heavy smokers could cut lung

supplant today’s colonoscopies, mammograms z
and pap smears. If some of these approaches g
can be shown to prevent cancer deaths and cut
costs, they stand a good chance of becoming %
part of regular patient care.

LIGHT PROBES

Many researchers are trying to improve on
existing techniques such as endoscopy, deliv-
ering images from inside the body through
fiber optics. Engineers at Duke University,
North Carolina, for instance, have designed
an optical system to search for premalignant
changes in patients with Barrett’s esophagus,
in which stomach acid alters the cells lining the
esophagus. The condition more than doubles
the risk of esophageal cancer. Unlike conven-
tional endoscopy, the Duke technique, called
angle-resolved low-coherence interferometry,
images structures beneath the surface of a cell
for a sort of optical biopsy. Adam Wax, one of
the Duke engineers, says looking at the basal
layer of the epithelium, about 300 micrometers
beneath the surface, seems most diagnostically
useful. The system splits infrared light into two
beams, and compares how far each travels to
determine how deep it penetrates into the cell.
Measuring the angle at which light bounces off
cellular structures reveals the size of structures
at increasing depth. The resolution is high
enough to distinguish a normal-sized nucleus,
about 10 micrometers in diameter, and a larger,
precancerous one at least 13 micrometers.

Wax says his enhanced endoscopy could
provide better targets for biopsies — and, even-
tually replace biopsies altogether. According
to the NCI, esophageal cancer causes nearly
15,000 deaths in the United States each year.
“We hope that by contributing this tool we’ll
be able to shift that number downwards — the
way it’s gone with colonoscopy;” says Wax, who
has launched a company, Oncoscope, to raise
funds for clinical trials.

A similar light-based technique, optical
coherence tomography (OCT) — could detect
non-melanoma skin cancer below the surface
of the skin, where standard visual exams can’t
see. Where Wax aims to get a precise measure-
ment of cell structures, OCT provides images
that doctors can examine. OCT — already
used by ophthalmologists to examine the
inside of the eye, also uses interferometry to
image intracellular structures so doctors can
see if they’re abnormal. A British company,
Michelson Diagnostics, is developing a hand-
held OCT scanner to detect non-melanoma
skin cancer below the surface of the skin,

“We're very good at seeing where the lesion
is,” says biomedical engineer Gordon McKen-
zie, Michelson’s medical applications direc-
tor. “What we're doing now is gathering the
evidence of whether we're seeing a cancer or
aprecancer.” He says the machine, VivoSight,
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cancer deaths by as much as 20%. R T

is c ble in both app eand cost to

are exploring a new suite of potential screen-
ing methods that could one day join or even

the ultrasound machines found in obstetri-
cians’ offices. He hopes that the device, now

Nature 2011, 471, S14-5










She was followed by a woman
In-patient wearing a grey
dressing-gown, with a little
sherical pigmented tumour on
the sole of her foot (... ... ),
she was talking merrily away
to the nurse, little realizing
that this tiny ball, no more
than a centimetre wide was the
very gueen of malignant
tumours : a melanoma
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' Célon-rectum 23226 38,4 03 -0,3 275 -1,5

Foie @ 6867 12,1 3,2 1.3
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| | Mélanome de la peau m 108 A7 2,9 954 N 147 \l,9 NOJ
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E paisseur et niveaux d'invasion
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1: couche cornée 3: épiderme 5: hypoderme

2: couche granuleuse 4: plus profonde cellule tumorale




Pronostic

Survie a 10 ans

Mélanome stade local (AJCC I et 11)

Toutes épaisseurs confondues : 91 %
in situ 100%
<0,75mm: 96 %
0,76 - 1,49 mm : 87 %
1,5-2,49 mm: 75 %
2,5 - 3,99 mm: 66 %
>4 mm : 47 %
Mélanome Stade régional (AJCC I11) : 36 a4l %

Melanome Stade métastatique (AJCC 1V) : <59% (5ans)
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Combined Vemurafenib and Cobimetinib in BRAF-Mutated

NO. 20

Melanoma

Grant A. McArthur, M.B., B.S., Ph.D., and Antoni R|
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Cutaneous melanoma @ @ -

e 1940 : 40% 5 year-survival
e 1971 : 68% 5 year-survival

e 2002 : 92% 10 year-survival

Hu S. et al Arch Dermatol 2009 145, 12 1369-1374
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Short wait times for patients seeking cosmetic
botulinum toxin appointments with dermatologists

Jack S. Resneck. Jr, MD.* Shira Lipton, MD,"” and Mark J. Pletcher, MD, MPH®
Sane Francisco and Los Angeles, California

Background: Wait times for both routine and urgent demmatology appolntments typically exceed 3o 4
weeks. Many factors affecting physican workforce adequacy and patient access have been explored, b
littdle is known about the impact of increasing numbers of dociors offering cosmesic services

Objective: e songht 10 evaluate access (o dermatologists for patents requesting Cosmeic servioes
/ 1 R 1 14

Methods: Scripred patient telephone calls were made to 898 dermatologasts in 12 metropolitan areas to
assess walt times for an appaintment to recesve cosmetic botulinnm toxin injections. The areas chosen were

surveved completely, and respondents represented about one tenth of practicing dermatologists in the
United Stares. The methodology was identical to that used In a previous study of walt times for evaluation

of a changing mole (a possible indicator of malignancy)

Results: Half of dermatologist respondents (4355, 30.7%) offered appointments for botulinum 1oxin
injections, and the median wait time was 8 days Acceptance rates and wait times varied greatly by
geographic area (range of median wag tirmes 6.0-32 5 days), with dermatologists in Miami, Fla, and Orange
County, Calitomia, mast likely to provide a botulinum toxin appointment with a short wait time, Many

dermatologists (241, 27%) employed physician exienders, and 39% of these extenders also offered
appointments toe botlinum toxin injections (median widl tme 6 days). In comparison with a previous
sty showing median wait times of 26 days for evaluanon of a changing mole in these communities, wak
times for cosmelic injections were significantly shorter (2 < 001)
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General practice and melanoma management in
Australia: controversies and implications for

generalist GP training

Cliff Rosendahl'? @ , Simon Clark’*

Australians should be confident that their generalist GP is trained
to an acceptable level of competence in skin cancer diagnostics

study of a sample of 1683 Queensland adults diagnosed with

first melanomas between 2011 and 2019." Their article provides
an authoritative insight into who treats melanoma in Queensland
and how they treat it.

In this issue of the MJA, Pandeya and colleagues report their

The authors found that 77.1% of first melanomas were treated in
general practice, compared with 14.8% by dermatologists.” Their
finding confirms other reports of the prominent role of general
practice in melanoma management in Australia, particularly in
Queensland.” This role has increased over the past two decades
as general practitioners move into this area because of the
relatively low numbers of dermatologists in Australia. However,
a recent study found that general practice registrars do not use
dermatoscopy as often as they should, concluding there was a
“need for dermoscopy training tobe a standard element of general

practice training”” This problem has led to diverse providers
offering training,' with options ranging from certificate courses,
including awards from the Skin Cancer College Australasia,”
to an Australian Qualification Framework-compliant online
masters’ degree at the University of Queensland.” Consequently,
highly trained GPs with a special interest in skin cancer now
work in this area alongside generalist GPs.

Differences between medical specialties in the management
of melanoma are notable. Australian guidelines recommend
elliptical excision biopsy as the preferred diagnostic procedure,
citing the higher incidence of involved margins after alternative
approaches.” While Pandeya and colleagues found that plastic
surgeons, surgeons, and GPs undertook excision biopsy for 54%
of patients, dermatologists did so for only 27%, preferring shave
biopsy in 56% of cases. In a recent prospective study, a group of
Queensland dermatologists reported no positive deep margins
for 50 melanomas biopsied with the “intent to remove the
lesion in toto”, but conceded that there was peripheral margin
involvement in thirteen cases.” Any positive margin can lead
to recurrence, which in turn can result in an adverse outcome.”

| di

Population ratios of

A. Diagnoses, 2012-2016

is and excess mel deaths, Australia, 2007-2016

B. Excess deaths within 5 years of diagnosis,
2007-2016

Source: Australian Cancer Atlas.
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Thedermatoscope should bein every primary-care practitioner's

kit

Cliff Rosendahl™?® | Martelle Coetzer-Botha®

*General Practice Clinical Unit, Medical School, The University of Queensland, Herston, Queensland, Australia

2Tehran University of Medical Sciences, Tehran, Iran
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In their elegantly designed and executed study on training
for skin tumour triage for primary-care physicians (PCPs),!
Harkemanne et al. highlight what is arguably obvious: Any
structured training in dermatoscopy for PCPsislikely to be
beneficial.

This study, involving 216 PCPs, 40% trainees, 87%
younger than 46years and 73%female, was adequately pow-
ered, rendering statistically significant findings. The train-
ing methods were based on a course previously designed for
non-experts,? notably with an initial emphasis on recogniz-
ingthe dermatoscopic patternsof benign lesions, before con-
sidering dermatoscopicfeaturespointingto malignancy. The
methodology of assessment, presenting standardized sets of
images from selected benign and malignant categories, was
consistent with other studies of dermatoscopic diagnostic
accuracy, including methods employed in the assessment
of both machine and human diagnostic performance.® The
authors concluded that a short online dermatoscopic train-
ing session of 4h was non-inferior to alonger 12-h training
suite, which included the content of the first sesson. PCPs
who completed all of four, monthly, 30-min refresher train-
ing sessionsshowed the best overall final tested performance
(p<0.001).t

It is one thing to demonstrate the benefit of skin lesion
triage in a controlled online academic environment, but
what about in the workplace? Some insights can be gleaned
by considering the situation in Australia, where with ahigh
prevalence of skin cancer, coupled with a shortage of der-
matologists, PCPs have responded to the point where they
now manage most skin malignancies, including melano-
mas*® In response, various educational programmes for

PCPshavebeen developed, includingaMasters degreeat the
University of Queensland,® for which alumni now approxi-
mate the number of practising dermatologistsin the coun-
try. Consequently, thereisacohort of highly educated PCPs
working alongside generalists, with arecent suggestion that
every PCPin Australia should be educated to confidencein
skin cancer and melanomadiagnosis® In addition to educa-
tion, work experience including familiarity with dermatos-
copy can impact diagnostic performancein thiscontext. Ina
study on datafrom 2008 to 2010 involving 193 Australasian
PCPs, it was found that the number needed to treat (NNT;
thenumber of lesionsexcised to excludemelanoma, for every
melanoma discovered), was 17 for generalist PCPs, but half
of that (8.5), for PCPs who worked exclusively in the field
of skin cancer, who also had a much higher use of derma-
toscopy (p<0.0001).” For a cohort of 21 of these PCPs who
werealsoinvolved in alater study, their NNT fell from 10.78
t0 5.56 between the 2008-2010 and 2013 study (p=0.0037).?

Skin malignancy, including melanoma, isnot asprevalent
outsideAustralasia, but thefinding of the current study, that
85% of participating PCPs from Belgium and Luxembourg
‘always felt uncomfortable’ when faced with a suspicious
skin lesion,! begs a response. The dermatoscope is relevant
to any assessment of skin lesions, both inflammatory and
neoplastic, and with the prevalence of dermatological condi-
tionsin primary care throughout the world, there are many
reasons why its use should be taught in all medical schools,
alongwith that of instrumentssuch asthe stethoscope.**° In
that context, there is good reason that familiarity with the
common benign skin lesions (nevus, seborrheic keratoss,
dermatofibroma, angiomaand sebaceous hyperplasia) could

Linked article: E. Harkemanneet al. JEur Acad Dermatol Venereol 2023; 37:1598-1608. https//doi.org/10.1111/jv.19087.

Thisisan open accessarticleunder thetermsof the Creative Commons Attribution-NonCommercial-NoDerivs License, which permitsuse and distribution in any medium,

provided theoriginal work isproperly cited, an
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La dermoscopie c¢’est quoi ?
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Image clinique dermoscopie













Dermoscopie double mode
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Couleurs naturelles

M¢lanine / hémoglobine (séchée)

(Oxy)heémoglobine (intra-cellulaire)

Keératine (non oxydee)

Kératine (oxydée) / sebum / sérum (seche¢)

Carboxyhémoglobine
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Patron multicompos¢ et asymetrique







Patron nodulaire
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Dermoscopie dynamique
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Dermoscopy, a useful tool for general practitioners in

melanoma screening: a nationwide survey*
P. Chappuis,’ G. Duru,? O. Marchal,? P. Girier," S. Dalle*® and L. Thomas*®

lDepm'[mem of General Medicine and ZDcpru'lmcn[ of Mathematics, Claude Bernard Lyon 1 University, 43 Boulevard 11 Novembre, 1918 BP 761, 69622
Villeurbanne CEDEX, France
iLyon University, Institute Camille Jordan, UMR 5208, Université Jean Monnet, Lyon, France

*Dermatology Department, Centre Hospitalier Lyon-Sud, Hospices Civils de Lyon, 69495 Pierre Bénite CEDEX, France
°INSERM U1052, CNRS UMR5286, Lyon Cancer Research Center, Lyon, France

Summary

Background Dermoscopy improves diagnostic accuracy in melanoma, as shown by
Luc Thomas. several meta-analyses. Although it is used by general practitioners (GPs) in Aus-
E-mal: luc thomas@chu-lyon fr tralia, Canada and Italy, no published data on this topic are available in France.

Objectives To review the opinions and use of dermoscopy by GPs in France and to
15 February 2016 understand their practice of skin examination.
Methods We designed a descriptive and cross-sectional survey and conducted it
between 26 November and 26 December 2014. An anonymous, multiple-choice
This work was supported in part by grants from questionnaire about the demographic characteristics, skin examination modalities
Lyon 1 University (to L.T.) and the Hospices and use and training in dermoscopy was sent to 4057 GPs in four large regions
Civils de Lyon (1o LT.). of France. Pearson, xz, Student, Welch and Fisher tests were used for cross-tabu-
lation statistical analysis.
None declared. Results Only 8% of respondents had access to a dermoscope; most were male
practitioners and aged > 50 years. Dermoscopy increased self-confidence in ana-

*Plain language summary available online lysing pigmented lesions (P = 0-004), and dermoscopy users referred fewer

patients to dermatologists. The number of biopsies was reduced in the der-

DOI 10.1111/bjd.14495

moscopy users group (P = 0-004). In total, 425 questionnaires were returned
and analysed. Dermoscopy users took more time to evaluate a single pigmented

lesion (P = 0-015). Only 16:9% of physicians declared having received some a g;os

Confidence for naevus analysis

030

training on dermoscopy, yet this number reached 47% for those owning a der- e
moscope. Their training was mostly short and recent. Overall 29:2% of the &

respondents said the main advantage was to reduce the number of referrals to
the dermatologists (P = 0-004), while its main disadvantage was the necessity of |

020

training (54-6%). Our responders declared they could spend seven working days | 1\ 7]
on a dermoscopy training course.

Conclusions Our study demonstrates positive opinions regarding dermoscopy,
despite a minority of French GPs using this technique in the areas surveyed. The
need for formal training appears to be the main limitation to wider use. Appro-

Proportion
015

. . . - e
priate and specifically designed training programmes should be offered. =1
What’s already known about this topic? g
® National surveys regarding the use of dermoscopy by general practitioners have =
been conducted mainly in Australia and Italy. Fig 2. Level of confidence in the analysis of
e The use by French general practitioners has never previously been described, . d lesions by d 8.
despite dermoscopy being a useful tool for the diagnosis of melanoma. pigmented lesions by dermoscopy (DS) users ° 0 1 2 3 4 5 6 7 8 @
espite Py being g : and nonusers. Scale of 0-9, with a higher

Levei of confidence (arbitrary units)

score representing greater confidence.

744 British Journal of Dermatology (2016) 175, pp744-750 © 2016 British Association of Dermatologists
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Liste de lecture

& 5 C Y @ easiychu-lyonfr/Medecin

Applications [ Researchgate @ Claroline [B) PubMed @O Cisco Webex Meeti.. @ FileSender @ SIGAPS

easi[y:m Q YT I D RV T Consultation RLELHET ramétrage Hébergement Liens Pilotage

lesion fesse
De florence florence hoareau A THOMAS Luc recu le 06/04/2021 - réf, 137836 @

florence florence hoareau
( florence.hoareau@gmail.com

Piéces jointes

se souveint plus de la i am

q SPECIALITE : DERMATOLOGIE ET VENEREOLOGIE café au lait sous jacente El Dizporama B Mur
oncée

S| PROVENANCE : CABINET DE florence florence hoareau Galeries Benjamin Constant 1 1005

Lausanne Suisse

B abstention?surveillance M3?M12?merci beaucoup

THOMAS Luc, le 1/04/2021

+=- Bonjour

11 5'agit d'un naevus agminé plan (spilus sans tache café au lait)
PAs suspect

pas d'indication opératoire

pas dindication de surveillance

AMitiés

i)

FAVRE_Sylvie_404260

FAVRE_Sylvie_404258

FAVRE_Sylvie_404257
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Pigmented Nail Lesion Young Boy
De Paul Fishburn & THOMAS Luc regu le 07/00/2021 - réf. 151888 @

d 3 ans Bonjour et salutations d'Australie Luc, merci beaucoup pour vos conseils. Slowly growing
07/01/2016  pigmented lesion distal index finger - please see attached PDF (I can send to you a
@ Australia ' PowerPoint via an email if you need to have larger images)

n Clinical diagnosis

{77 THOMAS Luc, le 7/00/2021 :
i Paul
Your French is impeccable !

This case is highly suggestive of a congenital nevus (or a congenital-type nevus) of the nail unit

IN such cases

- irregular lines

- change over time

- periungual pigmentation

are very commonly observed

Your case also exhibit 5 distal periungual pigmentation with a fibrillar pattern we consider now as a "signature feature” for this diagnasis (see
joined image)

Qur publication about that is uneder second revision in the JAAD and will hopefully be soon available

3

© Envoyer

Actions

Bloc-notes

Piéces jointes

45.74846, 4.84671, 46,1351, -60,1831, L: 3, 0.38664, 64

L Venkat_Raman_Nail_Presentation

March 2019
Clinical Images

March 2019
Dermatoscopy
NP Non-Polarised
P Polarised
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Diagnostic Concordance in Tertiary
(Dermatologists-to-Experts) Teledermoscopy:
A Final Diagnosis-Based Study on 290 Cases

Anne Marchetti,' Stephane Dalle,"**¢ Delphine Maucort-Boulch,**** Mona Amini-Adl,'
Sébastien Debarbieux,' Nicolas Poulalhon,! Marie Perier-Muzet,'

Alice Phan,' Luc Thomas'*>¢

90,00%

80,00%

70,00%

60,00%

50,00%

40,00%

30,00%

20,00%

10,00%

0,00%

Figure 2. Perfect final diagnostic concordance between teledermoscopy expert and final diagnoses (histopathology or reasonable-delay

202 (69.7%)

59 (20.3%)

29 (10%)

all requests

W perfect final diagnosis concordance

benign follow-up).

43 (76.8%)

29 (65.9%)
10 (22.7%)
7(12.5%)
5(11.4%)
I
nail requests pediatric requests
m partial final diagnosis concordance ® disagreement
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Diagnostic Concordance in Tertiary
(Dermatologists-to-Experts) Teledermoscopy:
A Final Diagnosis-Based Study on 290 Cases
Anne Marchetti,! Stephane Dalle,"**¢ Delphine Maucort-Boulch,>*** Mona Amini-Adl,!

Sébastien Debarbieux,' Nicolas Poulalhon,! Marie Perier-Muzet,!
Alice Phan,' Luc Thomas'*>¢

Table 3. Prediagnostic Concordance Between Teledermoscopy Expert and Referring Clinician

Nail Requests
(n =56) (19.3%)

Pediatric Requests
(n =44) (15.2%)

All Requests

(N =290) (100%)

Perfect prediagnostic concordance

116 (40%) 16 (28.6%) 21 (47.7%)

Partial prediagnostic concordance

Disagreement on prediagnosis
No hypothesis from referring clinician

No hypothesis from teledermoscopy expert

44 (15.2%) 12 (21.4%) 4 (9.1%)
130 (44.8%) 28 (50%) 19 (43.2%)

76 (26.2%) 21 (37.5%) 9 (20.5%)

11 (3.8%) 3(6.8%)

U
87.5 %
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Figure 3. A 72-year-old man presented with a pigmented atypical
lesion on the abdomen for 6 months. Expert and clinicians both di- Figure 4. A 70-year-old woman presented with a pigmented atypical

agnosed a melanoma and suggested excision of the lesion. Histology lesion on the leg. The referring clinician suggested excision for a
possible melanoma. The diagnosis of dermatofibroma, suggested by

the expert, was confirmed by histopathology.

found a superficial spreading melanoma 0.35 mm thick.
















Machine vision in melanoma
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Man against machine: diagnostic performance of a
deep learning convolutional neural network for
dermoscopic melanoma recognition in comparison
to 58 dermatologists

H. A. Haenssle'™ " C.Fink'", R. Schneiderbauer', F. Toberer!, T. Buhl?, A. Blum?, A. Kalloo?,
A. Ben Hadj Hassen’, L. Thomas®, A. Enk' & L. Uhlmann’

'Department of Dermatology, University of Heidelberg, Heidelberg; “Department of Dermatology, University of Gottingen, Gottingen; “Office Based Clinic of
Dermatology, Konstanz, Germany; 4Dermato\ogy Service, Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, USA; 5Faculty of Computer
Science and Mathematics, University of Passau, Passau, Germany; °Department of Dermatology, Lyons Cancer Research Center, Lyon 1 University, Lyon, France;
“Institute of Medical Biometry and Informatics, University of Heidelberg, Heidelberg, Germany

*Correspondence to: Prof. Dr med. Holger A. Haenssle, Department of Dermatology, University of Heidelberg, Im Neuenheimer Feld 440, 69120 Heidelberg, Germany.
Tel: +49-6221-56-39555; Fax: +49-6221-56-4996; E-mail: HolgerHaenssle@med.uni-heidelberg.de

"Both authors contributed equally as co-first authors.

Background: Deep learning convolutional neural networks (CNN) may facilitate melanoma detection, but data comparing a
CNN's diagnostic performance to larger groups of dermatologists are lacking.

Methods: Google’s Inception v4 CNN architecture was trained and validated using dermoscopic images and corresponding
diagnoses. In a comparative cross-sectional reader study a 100-image test-set was used (level-I: dermoscopy only; level-II:
dermoscopy plus clinical information and images). Main outcome measures were sensitivity, specificity and area under the
curve (AUQ) of receiver operating characteristics (ROC) for diagnostic classification (dichotomous) of lesions by the CNN versus
an international group of 58 dermatologists during level-l or -Il of the reader study. Secondary end points included the
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Background: Deep learning convolutional neural networks (CNN) may facilitate melanoma detection, but da
CNN'’s diagnostic performance to larger groups of dermatologists are lacking.

Methods: Google’s Inception v4 CNN architecture was trained and validated using dermoscopic images and
diagnoses. In a comparative cross-sectional reader study a 100-image test-set was used (level-l: dermoscopy only]
dermoscopy plus clinical information and images). Main outcome measures were sensitivity, specificity and area
curve (AUC) of receiver operating characteristics (ROC) for diagnostic classification (dichotomous) of lesions by th
an international group of 58 dermatologists during level-l or -Il of the reader study. Secondary end points include|
dermatologists’ diagnostic performance in their management decisions and differences in the diagnostic perfori
dermatologists during level-l and -Il of the reader study. Additionally, the CNN's performance was compared with|
algorithms of the 2016 International Symposium on Biomedical Imaging (ISBI) challenge.

Results: In level-| dermatologists achieved a mean (*standard deviation) sensitivity and specificity for lesion
86.6% (+9.3%) and 71.3% (*11.2%), respectively. More clinical information (level-Il) improved the sensitivity to 89|
P=10.19) and specificity to 75.7% (%11.7%, P < 0.05). The CNN ROC curve revealed a higher specificity of 82.5% w
with dermatologists in level- (71.3%, P < 0.01) and level-Il (75.7%, P < 0.01) at their sensitivities of 86.6% and 88.9%
The CNN ROC AUC was greater than the mean ROC area of dermatologists (0.86 versus 0.79, P < 0.01). The CNN s
close to the top three algorithms of the ISBI 2016 challenge.

Conclusions: For the first time we compared a CNN's diagnostic performance with a large internation.
dermatologists, including 30 experts. Most dermatologists were outperformed by the CNN. Irrespective of any ph|
experience, they may benefit from assistance by a CNN's image classification.

Clinical trial number: This study was registered at the German Clinical Trial Register (DRKS-Study-ID: DRKS00!
www.drks.de/drks_web/).

Key words: melanoma, melanocytic nevi, dermoscopy, deep learning convolutional neural network, comp
automated melanoma detection
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Conclusions 1

« La prise en charge du dépistage précoce des cancers de la peau
est I’affaire de tous

* La dermoscopie renforce 1’acuité diagnostique dans le difficile
diagnostic différentiel des 1ésion pigmentées

* Sa pratique pourrait se développer en médecine de proximité
— Meédecine Géneérale
— Meédecine du travail
— Pédiatrie ...



Conclusions 2

* La plupart des tres nombreuses 1ésions bénignes de la peau sont
faciles a reconnaitre en dermoscopie ce qui permet de rassurer
immeédiatement les patients

« La pratique de la dermoscopie dans certaines topographies
(face, extrémités, muqueuses, cicatrices) et des lésions non
pigmentées requiert une expertise supplémentaire

« La pratique de la dermoscopie dynamique requiert ¢galement
une expertise supplémentaire



Conclusions 3

* Des formations de qualité en dermoscopie destinées a la
médecine de proximite sont disponibles

« La pratique de la photodermoscopie est facile, ne requiert pas
d’équipement supplémentaire et permet d’accéder a la
téléexpertise

« Le développement des applications en [.A. permettra
probablement un premier tr1 des I€sions a considérer. Toutefois
I’exhaustivite de I’examen cutan¢ et la prise de décision
nécessitera encore longtemps une « intelligence » naturelle. ..
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