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• Technology: hard and so<ware and performance of the 
new devices
• 3D Total body dermatoscopy: evidence, advantages and 

limitaGons
• So<ware and AI using 3D TBP
• Future of melanoma detecGon

AGENDA



“Two steps method of digital follow-up”

Total Body
Photography

Photography

J Malvehy, S Puig, R Martí, et al. Follow-up of melanocytic skin lesions with digital total-body 
photography and digital dermoscopy: a two steps method. Clinics in Dermatol 2002

Digital 
Dermoscopy

24 Photos per patient (15-56) 18.44 lesions /patient (15-25) 



Digital follow-up (Dermoscopy)



Digital follow-up (Dermoscopy)

t

t



Salerni G, et al. Benefits of total body photography and digital dermatoscopy ("two-step method of 
digital follow-up") in the early diagnosis of melanoma in patients at high risk for melanoma. JAAD 
2012 

70% excised because changes in digital 
dermoscopy /60% of the new MMs

30% of lesions were excised because 
changes in Total Body Photography

40% of the new MMs 



the TBP protocols applied, including exactly how TBP is used
to inform a clinical decision within a patient pathway, should
be explicitly stated in publications to allow for valid compar-
isons. Lesions identified on TBP but which are not biopsied
(e.g. benign-appearing lesions) should be included in the
data and followed up to allow longitudinal estimation of
false-negative rates, which in turn would allow for calculation
of sensitivity. A combined reference standard of histopathol-
ogy and long-term clinical follow-up should be used, as it
has higher reliability than histopathology alone. Studies
should record risk factors to determine how diagnostic accu-
racy correlates with risk profiles and report melanoma charac-
teristics (BT, melanoma subtype, body location) and disease-
related outcomes (locoregional recurrence, distant metastasis,
melanoma-specific survival, overall survival) to establish the
impact of TBP. The use of AI is increasingly applied in skin

cancer diagnostics,40,41 and has the potential to optimize clin-
ical pathways for high-risk patients. Future studies of TBP are
likely to use new technologies such as 3D imaging in combi-
nation with AI.42 In order to demonstrate the additive benefit
from AI, it is essential that future prospective studies assess
the diagnostic accuracy of TBP alone, in addition to assessing
the combined diagnostic accuracy of AI in conjunction with
TBP.
In summary, available studies regarding the diagnostic accu-

racy of TBP in melanoma report highly variable estimates,
which are likely related to heterogeneity in patient cohorts,
TBP comparators and TBP protocols. Best current estimates
suggest that in patients at high risk of melanoma, TBP has an
acceptable NNB, when compared with previous studies using
standard clinical examination without TBP. However, our
review highlights the need for prospective comparative trials,

Table 4 Summary statistics of diagnostic accuracy for included studies

Study (year)
Patients
receiving TBP

Total number
of biopsies

Mean biopsies
per patient

True
positives

False
positives

Number needed
to biopsy

Naevus :
melanoma ratio

MIS :
MM ratio

Drugge (2020)12 218 225 2!0 67 158 3!36 2!36 1!91
Feit (2004)5 567 77 6!4 27 50 2!85 1!85 3!50
Goodson (2010)7 1076 548 0!6 28 520 19!57 18!57 1!15
Greenwald (2020)20 36832 1571 1!1 260 1311 6!04 5!04 2!81
Lallas (2020)13 977 121 NS 52 69 2!33 1!33 2!06
Mintsoulis (2016)21 114 267 2!3 14 253 19!10 18!07 NA
Moloney (2014)22 311 770 NS 82 688 9!39 8!39 NA
Risser (2007)11 64 53 1!9 0 53 NE NA NA
Salerni (2012)19 618 1152 1!9 98 1054 11!76 10!76 1!18
Truong (2016)8 926 1419 1!6 93 1326 15!26 14!26 0!98
Total 41703 6203 NA 721 5482 NA NA NA
Range 0!6–6!4 2!33–19!6 1!33–18!57 0!98–3!50
Weighted mean 1!6 8!6 7!6 1!68

MIS, melanoma in situ; MM, malignant melanoma; NA, not applicable; NE, not estimable. Values were calculated from source study data
when not directly provided in the manuscript. Mean biopsies per patient = number of lesions biopsied/number of patients biopsied. True
positives (MIS or MM on histopathology), false positives (neither MIS nor MM on histopathology), and number needed to biopsy (lesions
biopsied for one MIS or MM) are shown for combined MIS and MM.

Figure 2 Proportions of melanoma in situ or invasive melanoma diagnosed in all lesions biopsied after total body photography. CI, confidence
interval; ES, effect size; NNB, number needed to biopsy.

© 2020 British Association of DermatologistsBritish Journal of Dermatology (2021) 185, pp302–312

310 Total body photography for the diagnosis of melanoma, A. Ji-Xu et al.

455 496 biopsies and 29 257 melanomas from 46 studies, assessed the accuracy of clinicians diagnosing melanoma. 
Mean 4–12% of lesions biopsied demonstrated melanoma; NNB of 14,8
 

Nelson KC, Swe7er SM, Saboda K et al. Evalua@on of the number- needed-to-biopsy metric for the diagnosis of 
cutaneous melanoma: a systema@c review and meta-analysis. JAMA Dermatol 2019; 155:1167–74. 



1. Based on previous studies, the sensitivity of TBP+SDD is low in the first visit 
(<25%) and increase to 100% in subsequent visits (1,2,3...) if we assume that 
every MM can be detected when the tumor evolves. 

2. However benign lesions can change as well, and this fact determines a 
specificity in this population that is very low (i.e. NNT= 1:12-14).  

Metanalyses of TBP-SDD ( Salerni G, Terán T, Puig S, Malvehy J, Zalaudek I, Argenziano G, Kialer H. Meta-analysis 
of digital dermoscopy follow-up of melanocyFc skin lesions: a study on behalf of the InternaFonal Dermoscopy 
Society. J Eur Acad Dermatol Venereol. 2013 Jul;27(7):805-14)

DIAGNOSTIC ACCURACY



master
ATBM

Total Body
Dermoscopy
La revolución en la detección precoz 
del cáncer de piel
El flujo de trabajo de Total Body Dermoscopy, basado 
en la Inteligencia Artificial de FotoFinder, eleva el Mapeo 
Corporal Total a un nivel de calidad totalmente nuevo. 
Dado que más del 70% de todos los melanomas surgen 
de novo, gracias a sus funciones de vanguardia, el ATBM 
master contribuye al reconocimiento rápido y preciso de 
lesiones sospechosas.

La exlusiva vista en Mosaico filtra las lesiones de TODAS 
las imágines polarizadas del cuerpo1 y las ordena de 
acuerdo a su relevancia en UNA pantalla: con una calidad 
de imagen tan espectacular, que uno cree, tener frente a 
sí, imágenes dermatoscópicas. 

El video-dermatoscopio medicam 1000s le permite un 
viaje visual en las estructuras de la piel, aumentadas hasta 
400 veces. ¡De cuerpo completo a cuerpo celular! 

Flujo de trabajo efectivo
El ATBM master posibilita una documentación 
estandarizada y excelente de la superficie de la piel
con el proceso más rápido de adquisición de imágenes 
que hemos desarrollado hasta ahora. 

El flujo de trabajo de Total Body Dermoscopy contribuye 
a encontrar lunares nuevos sospechosos y alterados 
mucho más rápida y efectivamente que antes. Reduce a un 
mínimo el tiempo del examen de pacientes con múltiples 
nevos. Dado el status de imágenes de alta resolución 
tomadas en el cuerpo2 y el apoyo del so! ware para 
capturar cambios, se reduce visiblemente la necesidad de 
tomar imágenes microscópicas. 

1 Las funciones de Bodyscan y de Mosaico no reemplazan los exámenes
 completos del paciente realizados por un médico.

2 El Mapeo Corporal Total cubre fotográficamente alrededor del 85%
 de la superficie de la piel, y depende de la postura, ropa, cabello y
 estatura del paciente. El Mapeo Corporal Total no reemplaza el
 examen completo de la piel realizado por un médico.  
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Made in Germany

Análisis cutáneo
Con el apoyo de la Inteligencia Artificial (IA)
El ATBM master utiliza la exclusiva FotoFinder IA para filtrar las lesiones 
del conjunto total de las imágenes de un paciente y las organiza y 
visualiza de forma inteligente en vista de mosaico. En dermatoscopía, 
el Moleanalyzer pro le apoya en el análisis y evaluación de lesiones 
melanocíticas y no melanocíticas de la piel con uno de los algoritmos 
de aprendizaje profundo más potentes que se hayan evaluado en 
pruebas clínicas3 hasta la fecha. En general, la combinación de Total 
Body Dermoscopy y la Inteligencia Artificial mejorará la precisión del 
diagnostico.

3 “Man against machine” y “Man against machine reloaded” (Universidad de Heidelberg)

ATBM master
El futuro es Total Body Dermoscopy

PolFlash XE
Imágenes clínicas con una resolución 
extremadamente alta
El ATBM master captura fotos de muy alta resolución, polarizadas y 
procesadas en RAW. El flash de xenón PolFlash XE computarizado, 
permite tanto imágenes médicas con polarización cruzada sin reflejos, 
así como también fotografías estéticas con iluminación de estudio.
La nueva tecnología del procesamiento y de memoria de imágenes 
fue optimizada especialmente para las fotos de la superficie de la piel: 
Simplemente haga zoom en las fotos de cuerpo entero y evalúe la 
estructura de lunares más rápidamente que nunca. Utilice el
video-dermatoscopio integrado medicam 1000s, para las lesiones 
que requieran evaluación microscópica.

Inteligencia Artificial 
Para optimizar los resultados de

Total Body Dermoscopy y evaluar las lesiones
con el Moleanalyzer pro AI Score.

El nuevo flujo de trabajo de
Total Body Dermoscopy

Permite la detección rápida y precisa de
lesiones nuevas o modificadas y reduce 

significativamente el tiempo de examen.

Video-dermatoscopía genuina con
la medicam 1000s

Cámara de vídeo de alta resolución
con CrystalView perfectamente integrada y

con zoom óptico en vivo.

Opcional: El módulo para estética
con fotografía guiada

Proceso automático y reproducible de imágenes 
para tratamientos faciales y corporales.

De gran utilidad para asesoría, planificación
de tratamiento, análisis de la piel y fotografía

“antes y después” estandarizada.

Bodyscan master con vista de mosaico 
Identifica las lesiones cutáneas nuevas y alteradas;
extrae las imágenes macroscópicas de los nevos 
de la imagen corporal completa y las ordena según 
su relevancia1.

Imágenes de resolución extrema
con el PolFlash XE
Sistema de cámara de altísima resolución con flash de 
xenón. Imágenes de cuerpo completo procesadas en 
RAW con polarización cruzada y sin polarización.

Plataforma inteligente y multifuncional
con nuevo diseño
Versátil, con módulos opcionales para el diagnóstico 
capilar, la estética y la documentación de la psoriasis 
con el exclusivo PASIscan.

Ágil y móvil
Torre ATBM instalada, ¡lista para usar! Con posiciónamiento 
automático de la cámara para un mapeo del cuerpo 
completo aun más rápido y con hardware de alto 
rendimiento FotoFinder. Apta para instalaciones
mono y multiusuarias.

Procesador potente Q
¡El corazón del ATBM master! Es el amplificador 
para todas las funciones y garantiza el máximo 
rendimiento.

5Total Body Dermoscopy | ATBM master

Automatic identification of lesions; detection of changes; lesion 
risk assessment; faster examination

THE NEW DEVICES



Non polarized image (EOS 700D) RAW processed image (full frame DSLR)

Next Gen TBM: cross-polarised light and higher resolution 



Non polarized image (EOS 700D) RAW processed image (full frame DSLR)



3D TBP WITH POLARIZED LIGHT AND HIGH RESOLUTION3D TOTAL BODY PHOTOGRAPHY







Pros
• Time of imaging  (2 seconds) 
• Avatars with be9er representa;on of complex body sites
• Pa;ent’s experience

Cons
• Cost 
• Dedicated facili;es

3D TOTAL BODY PHOTOGRAPHY: ADVANTAGES AND LIMITATIONS



ADVANTAGES OF THE NEW DEVICES

• New TBM photographic devices improved the quality and reduced 
the acquisi4on 4me

• Detec4on of changes of melanocy4c lesions in pa;ents with atypical 
mole syndrome based on TBP is sufficient to detect early melanoma

• It is presumed that fewer dermoscopic images are needed to detect 
melanoma using new TBM devices. 

However there is no evidence of this assump;on



















Description of 2-D and 3-D high resolution total body photography
 

Master Degree Thesis. Dr.Ana Luiza Rhee Schuldt. 2022 

1. Optical resolution of 
TBP and hand held 
Dermoscopy

2. Dermoscopic 
structures in TBP

Vectra 360. Canfield, USA IntelliStudio. Canfield, USA Dermlite Photo. Olympus Mark IV



1951	USAF	resolution	test	chart	widely	used	in optical	
engineering laboratory	work	to	analyze	and	validate	imaging	systems.

•Koren 2003: Norman Koren's updated resolution chart better suited for computer analysis

Description of 2-D and 3-D high resolution total body photography
 

Master Degree Thesis. Dr.Ana Luiza Rhee Schuldt. 2022 

http://www.normankoren.com/Tutorials/MTF5.html


1-Evaluation of the optical resolution of TBP
138 stickers USAF 1951: face and neck, 
trunk, extremities, acral sites and legs. 

Description of 2-D and 3-D high resolution total body photography
 

Master Degree Thesis. Dr.Ana Luiza Rhee Schuldt. 2022 



DESCRIPTION OF IMAGES OF TBP AND D-
DERMOSCOPY

 25 

 
Figure 7 Graphic of 1951 USAF test mediums comparison according to body site 
 
 
 
 
 
 

 
Figure 8 Vectra rotation and blurred artifact 

TBP
USAF mean value 
2D TBM= 2,18 3D 
TBP = 2,04 lp/mm
Head and neck (2D 
TBM)=2.85 lp/mm

Cross-polarized 
hand-held 
dermatoscope 
USAF 1951 >14.3 
lp/mm. 



Dermatoscopic structures in 2D and 3D TBP (n=117 lesions) 

• Colors (light brown, dark brown, black, blue, red, white)
• Global pattern (reticular, globular, homogeneous, starburst, multicomponent) 
• Dermoscopic structures : globules, dots, pigment network, negative of the pigment network, 

pigment pseudonetwork, structureless areas, cobblestone, radial projections/pseudopods, blotches, 
regression structures, white-blue veil, vascular structures. 



• Colors had a good correla+on between Dermoscopy/ 

TBP except for blue-grey

• Dermoscopic global pa7ern (re+cular, globular, 

cobblestone, homogeneous) was not detected in TBP. 

• The dermoscopic structures: dots (19,7%), globules 
(33,3%), structureless areas (50,4%) and vascular 
structures (14,5%), was NOT detected in TBP 
techniques. 

• Focal hyperpigmenta@on (n=18; 15,4%) was detected 
by TBP

Dermatoscopic structures in 2D and 3D 
TBP and in the dermoscopic images



Pol D Pol D

3D TBP 2D TBP



CLINICAL PROTOCOL HOSPITAL CLINIC OF 
BARCELONA

Inclusion criteria of patients
High-risk for melanoma due to multiple atypical melanocytic lesions +/- personal or familial melanoma 
+/- genetic sindromes

Schedule
1. Base line with full body exam +Dermoscopy-TBP+SDD
2. Follow-up: Imaging (detection of changes)- full body exam with Dermoscopy

Selection of lesions for Dermoscopy image  
• Any lesion considered for excision; 
• Lesions considered for follow-up with one or more of the following dermoscopic criteria: 

asymmetry, multicomponent pattern, negative of the pigmented network, regression structures, 
streaks, ring of globules or atypical vessels 



SOFTWARE AND AI







Rivas AC, Luna A, Serra E, Luque M, Caño A, Alejo B, Castrejón N, Rezze G, Alkhawaja A, Podlipnik S, Puig S, Malvehy J, Carrera C.  
Xeroderma pigmentosum: 12 years of experience combining mulPple imaging techniques for follow-up. Hospital Clinic of Barcelona. 
Poster . World Congress of Confocal Microscopy. 1-3 June, 2023



Rivas AC, Luna A, Serra E, Luque M, Caño A, Alejo B, Castrejón N, Rezze G, Alkhawaja A, Podlipnik S, Puig S, Malvehy J, Carrera C.  
Xeroderma pigmentosum: 12 years of experience combining mulPple imaging techniques for follow-up. Hospital Clinic of Barcelona. Poster . World Congress of 
Confocal Microscopy. 1-3 June, 2023



Primiero CA , Rezze GR, LJ, Carrera, Podlipnik S, Espinosa N, Puig S, Janda M, Soyer HP, Malvehy . OpportuniCes and Challenges in AI skin image analyses using Total Body

Photography. JID 2023 (accepted)





Female, 52 years old, personal 
history of melanoma in situ on right 
arm in 2002 (diagnosed in other 
center) and no familial oncological 
history.
2021, nodular BCC (scapular region) 
; BCC superficial multifocal (lateral 
right back)

















SSMM Breslow 0,2mm













Female, 54 years old, MM mul+ple 
and breast cancer in 2020, Familial 
history of melanoma (brother).
CDKN2A muta+on

Pathological Dx:

• 2003 -MM Superficial spreading B 
0.5mm right thigh

• 2011 -MM in situ buVocks
• 2020 -Infiltra+ve breast carcinoma



































SSMM Breslow 0,3 mm



56 yrs old woman; MM stage 
IV ; 35 nevus













SSMM Breslow 0,9 mm, no 
mitosis, non ulcerated; BSGC 
axillar le< (-)



THE EVIDENCE : STUDIES OF 3D TBP





Objectives: The aim of this study was to improve our 
understanding of the epidemiology and natural history of 
melanocytic naevi in adults, and their relationship with 
melanoma and other skin cancers.

Methods: Mind Your Moles was a 3-year prospective, 
population-based cohort study which ran from December 2016 
to February 2020. Participants visited the Princess Alexandra 
Hospital every 6 months for 3 years to undergo both a clinical 
skin examination and 3D total-body photography. 

Results: A total of 1213 skin screening imaging sessions were 
completed. Fifty-six percent of participants (n = 108/193) 
received a referral to their own doctor for 250 lesions of 
concern, 101/108 (94%) for an excision/biopsy. 

86 people (85%) visited their doctor and received an 
excision/biopsy for 138 lesions. 
Histopathology of these lesions found 39 non-melanoma skin 
cancers (across 32 participants) and six in situ melanomas 
(across four participants). 

Background: Three- dimensional (3D) total-body 
photography is a new and emerging technol- ogy which 
can support clinicians when they monitor people's skin 
over time. 



SE/SP risk-score 
3D TBP= 90.0%/ 64.6% and ROC-
AUC 0.92 (CI 0.85–1.00)
Dermatologists + augmented 
intelligence achieved the same 
sensitivity (90%), 86%, ROC-AUC 
(0.91 [CI 0.80–1.00], 
2D TBP = 70%/ 40%/ ROC-AUC 
ROC-AUC: 0.68 [CI 0.46–0.90]) 





Objectives: To determine if melanoma can be 
distinguished from other skin lesions using data from 
automated analysis of 3D-images.
Methods: whole-body 3D-image captured within 90 
days prior to the diagnostic skin biopsy. Automated 
data from image processing (i.e. lesion size, colour, 
border) for all eligible participants for analysis. 
Results: A total of 35 patients contributed 23,538 
automatically skin lesions (49 lesions of melanoma). T
The AUC for the prediction model was 0.94 (95% CI: 
0.92–0.96). 
Conclusions: using simple image processing techniques 
can discriminate melanoma from other skin lesions 
with high accuracy. 



FUTURE

Apps TBP for 
screening

Deep 
imaging

Deep 
Phenotyping



Autonomous scanner

• Minimal human intervention for TBP and TBD
• High quality of imaging
• The patient follows the instructions of the robot
• Detection of body position
• TBP (n=36) with polarised light
• Software for the detection of lesions (Computer visión)
• Dermoscopic photos of the lesions

Comparative analysis of dermoscopic image quality obtained using a new automatised device
and current manual dermoscope. N. Ricart, E. Campmol, N. Lobos, J. Gimenez, S. Andreani, 
L. Serra, J.Malvehy . EADO 2022









Comparative analysis of dermoscopic image quality obtained using a new automatised device and current manual dermoscope. N. Ricart, E. 
Campmol, N. Lobos, J. Gimenez, S. Andreani, L. Serra, J.Malvehy . EADO 2022



Comparative analysis of dermoscopic image quality obtained using a new automatised device and current manual dermoscope. N. Ricart, E. 
Campmol, N. Lobos, J. Gimenez, S. Andreani, L. Serra, J.Malvehy . EADO 2022



Age, sex, ethnicity, geography
Skin UV damage
Skin type (spectrophotometry)

CLINICAL
Clinical background 
Previous MM
Familial MM
MedicaHons

GENETIC
CDKN2A G101w 
MITF wt, POT-1 wt, TERT wt
MC1R wt
Polygenic risk score 

DEEP IMAGING
Full body Dermoscopy
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MELANOMA RISK SCORE: DEEP PHENOTYPING



Deep imaging (phenotype)
• Skin type

• Skin color (spectrophotometry)
• Hair/eyes color

• Photoaging signature
• Atrophy
• Hypertrophy
• Dyschromia
• Solar len;gos
• Field canceriza;on

• Atypical mole syndrome
• Number of melanocy;c lesions
• Diameter, color, …
• Distribu;on

• Dermoscopic characteris;cs
• Pigmenta;on
• PaDern: re;cular, globular, 

homogeneous,…
• Other skin lesions

MELANOMA RISK SCORE: DEEP PHENOTYPING
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Lova%o L, Carrera C, Salerni G, Alós L, Malvehy J, Puig S. In vivo reflectance confocal microscopy of equivocal melanocyHc 
lesions detected by digital dermoscopy follow-up. J Eur Acad Dermatol Venereol. 2015 Oct;29(10):1918-25
Stanganelli I, Longo C, et al. IntegraHon of reflectance confocal microscopy in sequenHal dermoscopy follow-up improves 
melanoma detecHon accuracy. Br J Dermatol. 2015 Feb; 172(2):365-71





• Best current es[mates suggest that in pa[ents at high risk of melanoma, TBP-
SDD is the best approach for early detec[on of MM and reducing NNT.

• New technologies with faster examina[on and computed aided
• 3D TBP has advantages and limita[ons
• The combina[on of Deep phenotyping with machine learning can improve 

detec[on of skin cancer and risk stra[fica[on of pa[ents

CONCLUSIONS




