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INTRODUCTION

« Skin cancer I1s one of the most common cancers in Western

countries, with an estimated 96,480 new cases of melanoma

to be diagnosed in the US in 2019.

« Dermatoscopes, the  standard
equipment of dermatologists, are
mostly analogue devices, though
recent advances have seen the
arrival of digital dermatoscopes,
allowing for a more comprehensice

analysis of skin lesions.

« Optimization and validation of novel medical devices is highly

challenging and costly. Moreover, bringing new devices into

the market requires clinical trials with a large number of

patients imaged repeatedly to benchmark their performance to
existing systems.

« Our work proposes an efficient alternative for the optimization

and validation, in the form of Virtual Clinical Trials (VCTs) of

dermatology imaging. The model has been developed in
Blender, a 3D modelling tool most commonly used for game

engines.
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METHODS

The proposed dermatoscopy pipeline is based on a breast imaging VCT open source pipelinet? and the Medical Virtual Imaging Chain
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« Virtual Patient Module — Patient data, skin volume of interest,
the thickness of the skin layers, flat or irregular borders between
skin layers, subcutaneous tissue?, as well as number of lesions,
lesion parameters (stage, type, size, shape).

 Imaging Simulation Module - Light propagation model, with
device specifications.

« Virtual Image Reading Module — Display, and Reader models.

 Performance Analysis Module - Task-based criteria tests,
computing corresponding figures of merit.

« VCT Manager Module — Controls all other modules.

RESULTS

The Iimages below depict simulated skin sections* (top) and

corresponding rendered images (bottom) of the skin model. A

lesion size of 1mm, and a dermis size of 3mm is used unless
stated otherwise. We observe that the simulated images

produce visually plausible appearance.

The simulated skin sections
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would be seen by a dermatologist.

Varying Dermis Size
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(a) 1.75mm (b) 0.5mm (c) 0.25mm (d) Omm

Varying Lesion Size

(a) 0.5mm

(b) 1.0mm (c) 1.5mm (d) 2.0mm

Future work will include surface skin grooves, septated border
between skin layers, blood networks and other possibe skin

structures / lesion shape (work in progress can be seen below).

* The Epidermis is denoted by the narrow grey band above the lesion, while the dermis is denoted by the white band. The Black bands above the epidermis and below the dermis are

not part of the model, and hence should not be considered

For the simulation of skin anatomy, we have used the open
source software Blender. We simulated skin as composed of
two layers: epidermis and dermis. Lesions were modeled as
oblate spheroids. Optical properties of the skin and lesions
were selected based upon the reports in literature®. Simulated
Images were generated using a linear camera model available
iIn Blender renderer LuxCore®, which is based on physically
based rendering (pbrt). We have also assumed ambient white
lighting to best approximate the normal lighting under which a

dermatologist would examine a patient.

CONCLUSIONS

The proposed VCT pipeline will not only accelerate the process
of clinical trials, but also provide the freedom to opimise
parameters that may be useful to a dermatologist in classifying
lesions. This will help provide a more tailored and informative

experience to dermatologists, something yet to be seen.
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