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Abstract

diagnostic accuracy of various types of skin disorders. In China,
Objective: Dermoscopy is a useful technique for improving the
dermoscopy has been widely accepted, and domestic researchers have made tremendous progress in the field of dermoscopy. The
main purpose of this review is to summarize the current status of dermoscopy in China and identify its future directions.
Data sources: Articles included in this review were obtained by searching the following databases: Wanfang, China National
Knowledge Infrastructure, PubMed, and the Web of Science. We focused on research published before 2019 with keywords
including dermoscopy, dermoscopic, dermoscope and trichoscopy.
Study selection:A total of 50 studies were selected. Of these studies, 20 studies were in Chinese and 30 in English, research samples of
all the studies were collected from Chinese populations.
Results: Since 2000, more than 380 articles about dermoscopy have been published in domestic or foreign journals. Dermoscopy can
improve the diagnostic accuracy of neoplastic diseases, evaluating the therapeutic effect of treatment, and determining the treatment
endpoint, and it can also assist in the differential diagnosis of inflammatory diseases and in the assessment of the severity of the
disease. In addition, researches about the applications of dermoscopy during surgical treatment have been published. Training
courses aiming to improve the diagnostic ability of dermatologists, either face-to-face or online, have been offered. The Chinese Skin
Image Database, launched in 2017 as a work platform for dermatologists, has promoted the development of dermoscopy in China.
Computer-aided diagnostic systems based on the Chinese population are ready for use. In the future, cooperation, resource sharing,
talent development, image management, and computer-aided diagnosis will be important directions for the development of
dermoscopy in China.
Conclusion: Dermoscopy has been widely used and developed in China, however, it still needs to address more challenges in the
future.
Keywords: Dermoscopy; China; Current status; Future

Introduction

Non-invasive technologies, such as dermoscopy, reflec-

computer-aided detection systems. In the past decade,
non-invasive imaging tools have been widely used in
China, especially dermoscopy. Sub-surface structures
tance confocal microscopy, and optical coherence
tomography, can be used to provide further examination
of suspicious lesions, which can increase the accuracy
of diagnosis and allow unnecessary biopsies to be
avoided.[1] Dermoscopy can capture characteristics of
lesions and eliminate the influence of surface light, so it
can effectively assist clinicians in diagnosis. It is the
main tool used for early diagnosis, screening, and
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such as the epidermis, dermal papilla, and color can be
better observed in vivo, by eliminating surface reflection
at the skin air interface.[2] Dermoscopy can improve the
diagnostic sensitivity for various types of skin disorders
without reducing the specificity.[3] In addition, dermo-
scopy can help dermatologists to better define the tumor
margin, measure post-treatment effects and classify
diseases.
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From the literatures of the China National Knowledge
Infrastructure, Wan Fang, PubMed, and Web of Science,

Basal cell carcinoma (BCC) is one of the most common skin
cancers in China. The dermoscopic criteria of BCC are

Table 1: The sensitivity and specificity of dermoscopy for diagnosis.

Studies Diseases Lesions or patients (n) Diagnostic standards Sensitivity and specificity (%)

Guo et al[9] Condylomata acuminate 122 warts from
66 patients

Histopathology Sensitivity: 97.4
Specificity: 87.5

Wu et al[12] Tiny pigmented basal
cell carcinoma

58 lesions Histopathology Sensitivity: 97.22
Specificity: 72.73, 77.21

Li et al[13] Basal cell carcinoma Case: 86 lesions
Control: 68 lesions

Histopathology Sensitivity: 98.84
Specificity: 89.71
The coincidence rate: 94.81

Zhang et al[17] Actinic keratosis 120 lesions Histopathology Sensitivity: 97.2
Specificity: 83.3

Lin et al[20] Seborrhoeic
keratosis

416 lesions of
412 patients

Histopathology Two step algorithm:
Sensitivity: 79.1
Specificity: 78.3
Optimize two step algorithm:
Sensitivity: 95.7
Specificity: 78.3

Zheng et al[22] Melanocytic nevus 37 lesions Histopathology Sensitivity: 72.2
Specificity: 87.5
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we can observe that the volume of articles on this topic in
China has an upward trend. Based on preliminary work,
the Chinese Skin Image Database (CSID), a work platform
for dermatologists, was launched in 2017. CSID has set up
an Open Research Funding of CSID (CSID-ORF) and have
promoted scientific research in the field of dermoscopy in
China.[4] The dermoscopic features of diseases, dermo-
scopic application value, the evaluation of the therapeutic
effect, and the classification of the disease are the main
research directions of the field of dermoscopy in China.

Diagnostic value of dermoscopy
097
Dermoscopy as a non-invasive diagnostic technique can
increase the sensitivity of detection of skin cancer[5] and
inflammatory dermatoses,[6] and decrease the number of
unnecessary biopsies for benign lesions. In China, more
than half of studies on dermoscopy involve describing the
dermoscopic characteristics of skin disease. The identified
dermoscopic features can assist dermatologists in making
diagnoses. The sensitivity and specificity of dermoscopy
for diagnosis in China are summarized in Table 1.

Condylomata acuminata (CA) is a type of infectious
disease caused by the human papilloma virus, and it
usually occurs in genital areas. Dermoscopic patterns of
CA include non-specific pattern, fingerlike pattern, mosaic
pattern and knoblike pattern.[7] CA has characteristic
vascular features, mainly including dotted, annular,
dendritic, and hairpin vessels.[7,8] However domestic
dermatologists also express dermoscopic features in
regards to the lesion’s appearance, such as a papillary
pattern or a flat pattern.[8,9] Compared to the sensitivity of
naked-eye examination (87.7%), dermoscopy improves
the sensitivity of diagnosis CA (to 97.4%).[9] Dermoscopy
is a non-invasive, convenient, and efficient diagnostic
technique for CA, and it can identify lesions that are
invisible to the naked eye.
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influenced by several factors, including histopathologic sub-
type, location, gender, age, and pigmentary traits.[10] BCC-
related criteria include arborizing vessels, superficial fine
telangiectasias, blue-gray ovoid nests, multiple blue-gray
dots andglobules, in-focus dots,maple leaf-like areas, spoke
wheel areas, concentric structures, ulceration, multiple
small erosions, shinywhite/red structureless areas, and short
white streaks.[10]Anoverseasmeta-analysis showed that the
pooled sensitivity and specificity of dermoscopy for BCC
was 91.2% and 95.0%, respectively.[11] In China, the
sensitivity of dermoscopy for the diagnosis of tiny
pigmented BCCswas as high as 97.2%,while the specificity
was 70.0% or 87.5% (with two dermatologists).[12] Li
et al[13] concluded that the sensitivity and specificity of
demoscopy diagnosis of BCC were 98.8% and 89.7%,
respectively. The dermoscopic indications used by Li et al to
diagnose BCC included: classic diagnostic models, non-
classical indications, andother indications,[13]whichmaybe
the reason for the improved specificity. The difference in
skin pigmentation between the Chinese population and the
white population may affect its specificity, and melanocyte
lesions may be more difficult to distinguish from BCC in
China. Moreover, doctors’ knowledge of dermoscopy can
also directly affect the specificity of the diagnosis. Despite all
this, dermoscopy has a high correlationwith histopathology
in the diagnosis of BCC.

Actinic keratosis (AK) is a pre-cancerous lesion related to
long-term ultraviolet exposure that has a risk of progress-
ing to squamous cell carcinoma (SCC). The dermoscopic
features of non-pigmented AK are keratin/scales, a
strawberry’ pattern, a red pseudo network, targetoid-like
folliculus, and a rosette sign.[14,15] For pigmented AK, a
brownish to gray pseudo network, “annular granular”
structures and dark-brown dots and globules around the
follicular ostia can be observed.[14,15] When the apparent
keratin and the large blood vessels around the hair follicle
appear simultaneously, it is highly suspected that the lesion
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has progressed to SCC.[16] Comparedwith histopathology,
the sensitivity, and specificity of dermoscopy for the

For treatment of port wine stains, signs of vascular rupture
and punctate or globular hemorrhagic shadows indicate
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diagnosis of AK were 97.2% and 83.3%, respectively.[17]

An individual rosette sign has no value in diagnosing AK;
however, this sign can help diagnose AK with the addition
of other clinical information or dermoscopic features.[18]

Dermoscopy can help dermatologists diagnose SCC
developing from AK early, which can effectively avoid
any damage from treating skin cancer. An expert
consensus about squamous cell neoplasms diagnosed by
dermoscopy was proposed in 2018[19]. The sensitivity and
specificity of glomerular vessels for the diagnosis of
intraepidermal carcinoma were 60% and 94%, and white
circles had the highest specificity (87%) for the diagnosis of
the keratoacanthoma and SCC.[5]

Melanoma, nevus, and seborrheic keratosis (SK) are three
types of clinically confusing lesions. Melanoma is a
malignant type of tumor; nevus and SK are benign tumors.
Melanoma and nevus are both types of tumors derived
from melanocytes, and it is difficult for dermatologist to
distinguish due to their similar clinical manifestations.
Because of the melanin deposition in the hyperplastic
epidermal cells, SK with inflammation or irritative damage
is very similar tomelanoma. A two-step algorithm has been
proposed for the diagnosis of SK, including a first step of
applying an exclusion algorithm and a second step of
applying a diagnostic algorithm. Lin et al[20] added some
criteria to the two-step algorithm, such as lack of a blue-
gray or blue-white color, a sharp demarcation, mica-like
structures and a yellowish color, which increased the
sensitivity from 79.1% to 95.7% while maintaining the
same specificity. Another study[21] showed better sensitivi-
ty and specificity (sensitivity: 91.7%, 95.8%; specificity:
83.6%, 86.0%) by studying the diagnostic accuracy of
doctors. SK has a large number of dermoscopic features,
but the features lack specificity. For nevus, a study based
on 32 lesions achieved a sensitivity of 72.2% and a
specificity of 87.5%.[22] This low sensitivity may be related
to too harsh dermoscopic diagnostic criteria and a small
sample size. An expert consensus about nevus diagnosis by
dermoscopy was proposed in 2017.[23] Unfortunately,
there are no reliable data on melanoma in China. In
overseas studies, the sensitivity of clinical diagnosis of
melanoma was increased from around 60% to 90%
through adding dermoscopy to clinical examination.[24]

Factors affecting the accuracy and specificity of dermo-
scopic diagnosis include sample size, diagnostic level,
ethnicity,[20] diagnostic criteria, etc. Although dermatol-
ogists can usually distinguish most lesions, future studies
on the dermoscopic patterns of lesions and regulated
diagnostic algorithms are necessary to improve the
sensitivity and specificity of diagnosis.

Treatment efficacy
098
Dermoscopy not only can amplify skin lesions, but also can
be used to observe micro-structures that are invisible to the
naked eye. In view of the above advantages, a dermoscope
can accurately record and judge changes in the lesion’s
condition. Evaluation of treatment efficacy by dermoscopy
in China is summarized in Table 2.
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better efficacy, an appropriate dose and the end-point of
treatment, which can be observed through a dermo-
scope.[25] When observing infantile hemangiomas with a
dermoscope, the regression of the vasculature is a major
phenomenon at the end of treatment.[26] Facial cortico-
steroid addiction dermatitis is caused by improper use of
topical steroids on the face, mainly characterized by
persistent facial erythema and telangiectasia. The regres-
sion of erythema and telangiectasia often suggest effective
treatment, which can be dynamically and objectively
observed through a dermoscope.[27] Dermoscopy can be
used to observe the changes of blood vessels in a timely and
dynamic manner, and then guides the end-point of
treatment.

Pigmented skin diseases refer to increase or decrease of
melanin in the skin. The formation of an early pigmenta-
tion island is the most important manifestation seen by
dermoscopy to judge the therapeutic effect in patients with
vitiligo.[28,29] The number of gray-brown dots or small
balls is also suitable to assess the treatment efficacy of
melanosis.[30] Dermoscopy is a technology for evaluating
the therapeutic efficacy in patients with pigmented skin
diseases and it can detect changes invisible to the naked
eye, which improves patient compliance and thus
treatment efficacy.

For neoplastic disease, the aim of dermoscopic techniques
is to choose the endpoints of treatment and follow-
up.[31,32] Clinicians use dermoscopy to observe whether
there is any residual lesion after-treatment of the neoplastic
disease, and the patient can be followed up to determine
whether the disease has recurred. In addition, dermoscopy
can also be used to observe the therapeutic effects of facial
rejuvenation[33] and androgenetic alopecia (AGA).[34]

Liu et al[35] performed a continuous dynamic observation
of patients with psoriasis by dermoscopy and found that
the severity changes of psoriasis were positively correlated
with the vascular changes on the dermoscopy. As the
treatment works, the diameter of the glomerular vessel
begins to decline. After the treatment of acne vulgaris with
an erbium laser, Dong et al[36] observed that the skin
texture became thinner as the pores shrank and that the
oily scales of the hair follicles disappeared with no
significant telangiectasia by dermoscopy. In summary,
evaluating the therapeutic effects of various diseases by
dermoscopy is feasible.

Disease classification
The features seen under a dermoscope have certain
prospects in terms of disease staging, and we can more
accurately stage the disease and determine its severity with
the application of dermoscopy. Therefore, its application
in more diseases needs to be explored. The application of
dermoscopy in disease staging and typing is summarized in
Table 3.

The use of dermoscopy in classification of three diseases
(alopecia areata, scar, and AGA) has been reported. AGA
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Table 2: Functions of dermoscopy in evaluating the therapeutic efficacy.

Studies Diseases Lesions or patients (n) Treatment Observation

Wen et al[25] Port wine stains 31 lesions of 22 patients Hemoporfin-mediated
photodynamic therapy

Appearance of vascular
rupture

Ran et al[26] Infantile hemangioma 1 lesion Itraconazole oral solution Clarity of vascular network;
the number of capillary
branches

Li et al[27] Facial corticosteroid
addiction dermatitis

50 healthy rabbits;
30 female patients

Timolol maleate (0.5%) eye
drops

Regress of erythema and
telangiectasia

Wang et al[28] Localized vitiligo 147 patients Tacrolimus ointment plus
308-nm excimer laser

Residual perifollicular
pigmentation;

angiotelectasis; early
formation of pigmentation
islands; perilesional
hyperpigmentation

Liu et al[29] Vitiligo 63 lesions Comprehensive treatment Early formation of
pigmentation islands:
perifollicular pigmentation
island and perilesional
pigmentation island;
perilesional
hyperpigmentation;

angiotelectasis
Huang et al[30] Melanosis 6 patients Comprehensive treatment Number of gray-brown dots

or small balls;
angiotelectasis

Yang et al[31] Actinic keratosis 35 lesions of
16 patients/40
lesions of 19 patients

5-aminolaevulinic acid
photodynamic

Selecting the end-point of
treatment

Xue et al[32] Melanocytic nevi 340 lesions of
128 patients/294
lesions of 85 patients

Pulsed CO2/Er: YAG laser Selecting the end-point of
treatment

Ji et al[33] Photoaging 14 adults 5-aminolevulinic acid
photodynamic
therapy and red light
alone

Change of skin appearance;
Elimination of photo-
damaging signs

Huang et al[34] Male androgenetic
alopecia

28 patients Fractional CO2 laser therapy
and hair growth factors

Mean hair density

Liu et al[35] Psoriasis 24 patients Comprehensive treatment Change of vessels
Dang et al[36] Acne vulgaris 54 patients Erbium laser Change of skin wrinkles,

angiotelectasis and oily
scales at follicular orifices

Table 3: Auxiliary classification by dermoscopy.

Studies Diseases Lesions or patients (n) Parameters of grading scale

Nie et al[37] Androgenetic
alopecia

1602 patients Grading scale: hair coverage, hair density,
ratio of vellus and terminal hairs

Zhuang et al[38] Alopecia
Areata

96 patients Active phase: sample hair, black dots, broken hair
Stable phase: short vellus hairs

Wei et al[39] Hypertrophic scars 42 lesions Maturing status of scar: assessment of vascularity
and pigmentation status of scar

Chen et al[40] Chloasma 253 patients Vascular assessment not as a reference indicator
for chloasma staging

Chinese Medical Journal 2019;132(17) www.cmj.org
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is a progressive hair loss disease that can begin shortly after
puberty and is the most common type of alopecia in men

small space. Of course, the head of the dermoscope needs
to be fixed at a distance of 5 to 10 cm from the skin

Chinese Medical Journal 2019;132(17) www.cmj.org
and women. AGA in men is divided into 12 grades
according to the severity and hair coverage based on the
Hamilton-Norwood classification. However, AGA in
women is divided into three grades. Hair parameters,
such as hair coverage, and the hair density, ratio of vellus
to terminal hairs, are measured using dermoscopy. By
combining relevant dermoscopic parameters and clinical
images, we obtained a good consistency and reproducibil-
ity with grading scales for AGA in men and women.[37]

Alopecia areata is a sudden, unexplained, inflammatory
non-scarring alopecia disease. Alopecia areata can be
divided into active periods, quiescent periods, and recovery
periods. Previous grading scales were subjective and often
lacked reliable clinical information. Dermoscopic signs of
the hair loss area of patients with alopecia areata include
yellow spots, black dots, broken hair, sample hairs, and
short vellus hairs. Black dots and broken hair are
characteristic features of the active phase, and the
appearance of short vellus hairs is a sign of disease
recovery.[38]

There was a positive correlation between the number of
melanocytes in the chloasma and the number of vascular
counts and morphology scores by dermoscopy in
China,[39] but there was no difference in the vascular
morphology scores for different chloasma stages.[40] One
study showed that the vascular morphology score was
statistically significant in assessing the treatment of
chloasma.[41] Vascular morphology scores may be related
to the color of the lesion but not to the stage of the disease.

Pigmentation, pliability, vascularity, and thickness are
important indicators for assessing scars. By comparing the
Red-Green-Blue redness and lightness values of the
dermoscopic picture with the redness and lightness
measured by a spectrocolorimeter, to the Vancouver scar
scale vascularity and pigmentation score, Wei et al[42]

found that dermoscopy is a potential tool to assess the
vascularity and pigmentation of hypertrophic scars.

Determination of the tumor margin
100
In China, there are few studies on the application of
dermoscopy in surgery. Foreign research on dermoscopy in
surgery mainly focused on determinating the margin of
BCC[43] and SCC,[44] and the combined application of
Mohs micrographic surgery.[45] The comparison between
using a naked eye and a dermoscope showed that using
dermoscopic detection of the surgical excision margin of
BCC is superior to observation with the naked eye.[46] For
traditional surgery, dermoscopy can more accurately trace
the tumor boundary before surgery, so that the tumor tissue
canbe excisedas cleanly aspossible to avoid recurrences and
secondary surgery. It is feasible to use dermoscopy to
determine tumor boundaries and surgical excision margins.
However, we need more cases and studies to confirm the
best margins for reducing surgical trauma.

In addition, one case showed that a dermoscope can be
used to guide suturing when performing a surgery in a
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lesion.[47] In summary, the application of dermoscopy in
surgery can be more extensive and flexible.

Training
As a real-time, multipoint, multiple-time, non-invasive
diagnostic tool, dermoscopy avoids unnecessary biopsies,
minimizes skin trauma, and enables early detection and
treatment of diseases. However, the accuracy of dermo-
scopy diagnosis depends on the experience of the
examiner. The doctor who performs dermoscopic exami-
nation should not only receive dermoscopic training
courses but also receive formal dermatology and skin
oncology training.[48] Gender, region, age, dermoscopic
training, and owning dermoscopic books have influences
on the rate of dermoscopic use, and more convenient
programs for dermoscopic training can increase the
enthusiasm of dermatologists for the use of dermoscopes.
An American survey pointed out the fact that despite the
growing number of practitioners incorporating dermo-
scopy into their daily practices, there remain significant
barriers, such as lack of training resources, which are
preventing its widespread adoption.[49]

In recent years, online learning has become a widely
accepted learning method, with the advantages of a flexible
time schedule, cost savings and teacher resources sharing.
With the help of UMER platform (a platform including
online training courses about dermocopy and more than
20,000 registered dermatologists), the “CSID-Skin Imaging
College” was officially launched in 2017 after an extensive
preparation time. “CSID Skin Imaging College” is charac-
terized by “distributed version” skin imaging training (the
course is short, approximately 5 to 10 min, and focuses on
specific issues), a“honeycomb”modular learningmode (the
trainer canmake full use of downtime to learn and carry out
targeted self-learning based on their knowledge state) and a
“systematic” knowledge structure. The first batch of 30
“micro-courses” has been launched. So for, 80 “micro-
courses” have been published online, and 200 to 300
courses will be published within 2 years. The establishment
of the “CSID-Skin Imaging College” has opened up a new
model of standardized training of skin imaging technology
in China, which not only helps to improve the level of
dermoscopic diagnosis of dermatologists but also indirectly
improves the level of dermatology in China. Since the
establishment of the “CSID-Skin Imaging College,” the
number of online scholars has exceeded 6000, and it has
become a “maximumclass” in thefield of skin imaging.[4] In
addition to the “CSID-Skin Imaging College,” traditional
training courses are still an important channel to acquire
skin image related knowledge and improve dermoscopic
skills for dermatologists in China.

Computer-aided diagnosis
In addition to general visual screening, early diagnosis of
skin diseases based on dermoscopy is the most commonly
used method. Compared with other skin tools, the
dermoscope can be used to observe deeper characteristics
that are invisible to the naked eye, thereby significantly
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improving the sensitivity of the diagnosis. However,
dermoscopic image analysis relying on real-time visual

specificity for lesion segmentation in dermoscopic
images.[55] Abbas et al[56] proposed improved dynamic
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observation is not only time-consuming and laborious, but
the diagnosis results can also be susceptible to subjective
factors such as doctors’ experience. With the development
of computer-aided diagnosis (CAD) systems, the automatic
recognition and classification of skin diseases based on
dermoscopic images can improve the efficiency and
accuracy of diagnosis.

The traditional CAD system based on dermoscopic images
mainly includes four steps: artifact and noise reduction,
lesion segmentation, feature extraction, and classification.
Complex clinical and pathological types; highly similar
lesion appearances; dermoscopic image noise such as
uneven illumination, black frame, hair, skin texture, etc,
bring great difficulties to the classification of skin diseases
based on dermoscopic images.

For dermoscopic images, uneven illumination, defocus
blur, low contrast, hair, and bubbles also introduce
difficulties for CAD system, and influence lesion segmen-
tation. Dermoscopic image quality problems due to
defocus blur, uneven illumination[50] or both can be
assessed by a non-reference quality assessment algo-
rithm,[51,52] which is highly consistent with visual evalua-
tion. Objective image evaluation ensures high-quality
images for physicians and CAD, and improves the
accuracy of analysis and diagnosis. Xie et al[53] have
investigated dermoscopic images of melanoma that were
repaired by a partial differential equation (PDE)-based
unsupervised repair algorithm and found this approach
was more convenient for dermatologists to observe and
improve the accuracy of lesion segmentation. Another
novel hair repaired algorithm that aimed to remove hair
and restore the occluded texture of tumors was compared
with three other algorithms (linear interpolation method,
non-linear PDE and exemplar-based repairing techni-
ques),[54] and we have summarized the advantages and
disadvantages of the three algorithms in Table 4.

Boundary detection or lesion segmentation is one of the
most important steps for a CAD system. Accurate
segmentation of skin lesions is the key to CAD systems
for tumors. The factors affecting the automated border
detection include a great variety of lesion shapes, sizes,
colors, and artifact noises. In China, skin dynamic
programing (SDP), an automated approach to border
detection for skin disease, was applied to lesion border
detection. Compared with statistical region merging,
dermatologist-like tumor extraction algorithm and re-
gion-based active contour, SDP had higher sensitivity and
Table 4: Advantages and disadvantages of three algorithms.

Algorithms

Linear interpolation method It can remo
PDE-based inpainted methods It is time-co
Exemplar-based inpainted methods It is better t

experimen

PDE: Partial differential equation.

2101
programming, which added color and texture weights.
This improved method has superiority in skin tumor area
extraction with a sensitivity of 96.64%, a specificity of
98.14%, and an error probability of 5.23%.[56] Subse-
quently, researchers proposed a variety of algorithms for
skin lesion extraction, such as: automated saliency-based
lesion segmentation,[57,58] adaptive segmentation based on
a multi-classification model, two-dimensional image
analysis,[59] fuzzy entropy with a level set algorithm,[60]

and saliency combined with an Otsu threshold.[61]

In China, the program of dermoscopic image classification
is mainly based on deep learning algorithms. Many factors
may influence image classification, such as parameter
settings, extracted features or feature combinations, and
quality of the experimental samples. Xie et al[62] proposed
a new network of ensemble models to classify melanomas,
especially non-representative ones, and achieved an
improved result. Li et al[63] proposed a combined
framework (multi-scale fully convolutional residual net-
works and a lesion index calculation unit to simultaneous-
ly carry out segmentation and classification of melanoma
lesions). In 2006, Yu et al[56] designed a more than 50
layers of convolutional networks for melanoma classifica-
tion and took measures to avoid the impact of insufficient
data. Yang et al[64] classified dermoscopic melanoma
images by convolutional neural networks based on region
average pooling, which can directly add the lesion location
information into the classification, and they reached an
excellent classification result. It has been revealed that
embedding diagnosis/classification scenarios in deep
neural network algorithms can improve the accuracy of
image classification.[65] In a competition between derma-
tologists and CAD systems in 2018, deep convolutional
neural networks for dermoscopic images gave the same
results as experienced dermatologists for the diagnosis of
nevus and SK.[66]

To improve the research and application levels of CAD in
the field of dermatology, a substantial amount of basic
training needs to be broadly performed and actively
promoted. We should establish a skin image database
based on the Chinese population as soon as possible, and
we should obtain a unified standard of massive skin image
data (including clinical, dermoscope, reflectance confocal
microscopy, high-frequency skin ultrasound, histopathol-
ogy, etc) and accurately label it, which will provide a basis
for CAD. At present, CSID has initiated a quality system
construction for skin images and has collected more than
200,000 multi-dimensional skin imaging data of various
Advantages and disadvantages

ve thin and thick dark hair, but not apply to slightly color hair.
nsuming and produces negative effect on patterns.
han the above two methods, but needs some fixed
tal parameters and less than 40% hair cover.

http://www.cmj.org


skin diseases (more than 300 types). In addition, CSID has
cooperated with a team that has the ability to develop big

mainly relies on dermoscopic images, and the availability
of high-quality images can increase the sensitivity and

Chinese Medical Journal 2019;132(17) www.cmj.org
data to jointly develop annotation software, which can
realize fast, accurate and intelligent labeling of skin image
data. Using this software, CSID has completed the
annotation of 180,000 sets of high-quality “multi-dimen-
sional” skin image data (including multiple skin imaging
data and histopathological images), and it has become the
core database for the development of CAD systems.

The recently released “Youzhi Skin” (a software installed
on a smartphone) also better meets the needs of
dermatologists for image collection and management in
clinical work and scientific research. Based on the CSID
database and through deep learning, Youzhi Skin achieves
dermoscope-based disease diagnoses. In an evaluation by
an expert group, the recognition rate of benign and
malignant skin tumors by Youzhi Skin 2.0 reached 91.2%
and the coincidence rate of disease categories reached
81.4%. More than 3000 users in China have started using
the Youzhi Skin application.

Future trend of dermoscopy in China
1. Bakos RM, Blumetti TP, Roldan-Marin R, Salerni G. Noninvasive

102
Dermoscopy expands the visual reach of the dermatologist
and truly records the manifestations and changes of the
skin disease. According to CSID-ORF, 98.6% of the
applicants are from tertiary hospitals.[4] Although dermo-
scopy has achieved certain developments and has been
accepted and favored by increasing numbers of dermatol-
ogists in China, the use of a dermoscope has mainly been
concentrated in tertiary hospitals.

It is necessary to strengthen cooperation and implement
large-scale, multi-center clinical research and case-control
studies. There are a large number of patients and many
kinds of skin diseases in China. However, current research
on dermoscopy has the disadvantages of only including a
limited number of disease types and using small sample
sizes. To some extent, the distribution of dermoscopic
traits, especially pigmented skin diseases, are affected by
the color of the skin. Dermoscopic diagnostic patterns
usually consist of combinations of criteria.[10] Through
cooperation and resource sharing, clinical research based
on skin image data of the Chinese population is necessary,
which can then result in the identification of more accurate
dermoscopic features.

It is also necessary to improve the dermatologists’ ability to
use dermoscope. The shortage of equipment and lack of
training are two obstacles for the development of
dermoscopy in China. Professional training is necessary
for dermatologists, and dermatologists without training
perform no better with a dermoscope than with naked eye
examinations.[2] Although regular training courses have
been offered, either face-to-face or online, only a small
number of dermatologists have received systematic and
long-term training. Improving the dermatologist’s ability
to use a dermoscope is one of the necessary conditions for
ensuring the accuracy of disease diagnosis.

It is vital to establish a reasonable and standardized
dermoscopic image database. The operation of CAD
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specificity of the results. Images can be evaluated by image
quality evaluation systems, and the results can be reported
to operators quickly.

A future trend is the use of teledermoscope and artificial
intelligence. With the development of dermoscopic image
analysis technology on network platforms, teledermo-
scopy and skin health self-inspection have become a trend.
The development and application of teledermoscopy can
improve the level of diagnosis in primary hospitals.
Meanwhile, with the use of smartphones, patients can
use mobile phone software for skin self-testing.

Conclusions
In recent years, the application of dermoscopy in China has
become more extensive, and research on dermoscopy has
been increasing. Clinically, a dermoscope is used not only
for the diagnosis of diseases but also during surgery. The
ability of CAD systems to classify skin tumors among
Chinese has reached the level of experienceddermatologists.
In response to the lack of dermoscopic courses affecting the
development and use of this technology, CSIDopened a free
CSID skin imaging college for dermatologists. Although
dermoscopy has achieved good results inChina, it still needs
to address more challenges in the future.
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