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ABSTRACT

INTRODUCTION Artificial intelligence (AI) is increasingly present in dermatology, demonstrating accuracy levels comparable to, or
even superior to, those of dermatologists in diagnosing skin lesions from clinical and dermoscopic images. This review provides an
overview of AI’s role in the automated classification and monitoring of skin lesions.
OBJECTIVE To explore and map the existing literature on the use and benefits of AI in dermatology.
METHODS This narrative review focused on exploring the use and benefits of AI in dermatology, utilizing MeSH/DeCS terms such as
"Dermatology," "Artificial Intelligence," "Diagnosis," and "Computer Aided Diagnosis." Three databases (PubMed, Lillacs, and Scopus)
from 2008 to 2024. We excluded articles that did not focus on dermatology, lacked the topic of Artificial Intelligence, or presented
theoretical designs without practical application or evidence, resulting in a final selection of forty-four articles.
RESULTS The results strongly support AI’s effectiveness, displaying its precision in diagnosis, comparable to or exceeding that of
human dermatologists across diverse tasks. The evolution of AI in dermatology implies a substantial transformation in care, extending
its applications from skin cancer to various dermatological pathologies. While emphasizing the vital collaboration between AI and
healthcare professionals, a critical gap remains in the real-world clinical validation of AI. Ethical considerations, especially in
automated decision-making, need careful attention.
CONCLUSIONS This narrative review highlights the crucial role of AI in dermatology, emphasizing its potential to enhance diagnostic
accuracy for skin lesions.
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INTRODUCTION
Artificial intelligence (AI) is transforming dermatology, achieving
accuracy comparable to or exceeding dermatologists in
diagnosing skin lesions from clinical and dermoscopic images.
Despite these advances, a gap remains in real-world clinical
validation. This narrative review explores AI applications
in dermatological image analysis, assessing capabilities,
challenges, failure modes, and performance evaluation metrics.

AI has the potential to enhance access and quality of care, with
studies showing it can match or surpass experts in diagnosing
multiple skin conditions, highlighting its transformative
potential [1–4].

Dermatology faces increasing complexity and a need for
rapid, accurate decisions. AI has evolved to create multimodal
models integrating medical records, lab reports, and dermo-
scopic images. While early research focused on skin cancer,
especially melanoma, current efforts aim to improve diagnos-
tic efficiency across various conditions and support therapeutic
recommendations [5,6].

In parallel, the increasing burden of skin diseases in pri-
mary care has generated notable interest in the application
of machine learning models as collaborative tools. Statistics
reveal that dermatological consultations account for around
20% of total annual visits to primary care, with around 35%
being referred to dermatology specialists [7]. Machine learning
models, with their ability to analyze and optimize complex

* Corresponding author erwinhr@unisabana.edu.co
Citation Ramos Chaparro PA, Hernández Rincón EH, Melo Sierra N,
Osorio Betancourt GA, Díaz Quijano DM, Barbosa Ardila SD, et al.
Artificial intelligence for skin lesion classification and diagnosis in
dermatology: A narrative review. Medwave 2025;25(10):e3120
DOI 10.5867/medwave.2025.10.3120
Submitted Jun 18, 2025, Accepted Aug 26, 2025,
Published Nov 20, 2025
Postal address Puente del Comun University Campus, Km 7, North
Highway of Chía 250001, Colombia

10.5867/medwave.2025.10.3120 Medwave 2025;25(10):e3120 Pg. 1 / 16

http://orcid.org/0009-0003-0269-291X
http://orcid.org/0000-0002-7189-5863
http://orcid.org/0009-0009-4824-6572
http://orcid.org/0009-0005-6611-9244
http://orcid.org/0000-0001-8804-0274
http://orcid.org/0000-0002-8443-1670
http://orcid.org/0000-0003-0322-3042
http://orcid.org/0000-0001-8335-4370
mailto:erwinhr@unisabana.edu.co
https://doi.org/10.5867/medwave.2025.10.3120
https://doi.org/10.5867/medwave.2025.10.3120


datasets [8] as shown in Table 1, are presented as an effective
way to improve efficiency in the detection and classification of
skin diseases in this environment. The convergence of these
technological developments highlights the importance of a
comprehensive vision ranging from primary to specialized care,
integrating the application of artificial intelligence in dermatol-
ogy with the growing need to optimize the management of skin
pathologies [9].

OBJETIVE
The objective of this review is to comprehensively explore

and map the existing literature on the use and benefits of
artificial intelligence (AI) in the field of dermatology. We aim
to identify and synthesize the diverse research and approaches
that have addressed the integration of AI in the diagnosis,
treatment, and management of skin diseases. In this way, it
provides an overview that serves as an essential reference for
future research and development in the application of artificial
intelligence in dermatology.

METHODS
This review was conducted following the guidelines from the

Preferred Reporting Items for Systematic Review and Meta-Anal-
ysis adapted from Arksey for narrative reviews (PRISMA-ScR)
[10] and refined by Levac et al [11], a systematic review was
conducted following these steps: 1) identifying the research
question; 2) searching and identifying relevant studies; 3)
selecting studies; 4) data analysis; 5) summarizing and reporting
results. We adhered to the reporting guidelines for system-
atic reviews and meta-analyses tailored for narrative reviews
(PRISMA-ScR) [12]. We searched three databases (PubMed, Lilacs
and Scopus). To review the available evidence on the use and
benefits of artificial intelligence in dermatology.

For the above, MeSH/DeCS terms such as "Dermatology",
"Artificial Intelligence", "Diagnosis", and "Computer Aided
Diagnosis" were used, in their translation into English, Portu-
guese, and Spanish, limiting the publication date from January
1st, 2008. It was filtered by articles that were reflective texts or
research studies including topics such as the application of AI
in dermatology and the comparison at the time of diagnosis
between AI and dermatologists.

The eligibility criteria included publications with empirical
and observational data that studied or discussed the use of
artificial intelligence in dermatology, in English, Portuguese, and

Spanish, between 2008 and 2024. We excluded articles with
theoretical data, clinical management guidelines, protocols, and
publications without access to abstracts and full documents.
For data extraction, four independent authors reviewed and
selected titles and abstracts of candidate publications. Regular
meetings were held with all authors to resolve discrepancies
and reach a consensus on the articles to be included in the
review.Two additional independent researchers resolved further
disagreements. Duplicates were removed, and the selected
documents in full text were obtained through the University
of La Sabana library. Following the final selection of documents,
the following data were extracted from eligible studies: authors,
document type, population characteristics, objective, year of
publication, authors' country, main findings, and limitations,
presented in Table 2.

RESULTS
Of 329 articles that were found in databases, 102 dupli-

cates were discarded. By title and abstract, 118 were discar-
ded because dermatology was not the central topic, did not
include the topic Artificial Intelligence, or featured theoretical
designs without application or evidence. The remaining 109
were downloaded and stored in PDF format for complete review
by the research group. Subsequently, 64 articles were discarded
for not meeting the inclusion criteria after review, leaving a total
of 44 articles, as shown in Figure 1. This figure summarizes the
identification process, including the understanding of eligibility
criteria based on originality, methodology, and relevance, as
well as the inclusion of articles.

The selected studies included several types of articles, which
allowed us to obtain a spectrum of various aspects that must be
evaluated in the study of artificial intelligence in dermatology.
Among these, the vast majority are experimental studies where
tests on sensitivity and specificity are carried out. When making
diagnoses of the machines in front of diverse types of people
(general practitioners not trained in dermatology, in some cases,
and other dermatologists with vast experience). The study type
was primarily experimental, with 22 articles in total; followed by
seven observational studies, five cross-sectional analyses, two
systematic reviews & meta-analyses, two retrospective studies,
two reviews and perspectives, two comparative studies, and two
literature/narrative reviews.

MAIN MESSAGES

• Artificial intelligence (AI) is revolutionizing dermatology by offering accurate diagnoses of skin lesions, comparable to or
superior to those of dermatologists.

• This review highlights the growing applicability of AI beyond skin cancer, including multiple dermatological pathologies.
• There is a significant limitation in clinical validation in real-life settings, which restricts its widespread implementation.
• The main finding shows that AI improves diagnostic accuracy and could optimize dermatological care in the future.
• Greater attention is needed to the ethical implications of automated decision-making in healthcare.

Artificial intelligence for skin lesion classification and diagnosis
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Evaluating the performance of artificial intelligence in
dermatology

In evaluating the performance of AI in dermatology, a
critical aspect is comparing its effectiveness to that of human
professionals' diagnostic capacity. Numerous studies consis-
tently demonstrate that AI models exhibit a classification
accuracy for skin lesions comparable to, and in some cases,
superior to that of dermatologists. This marks a significant
milestone in dermatological diagnosis, suggesting a transfor-
mative potential for enhancing efficiency in clinical decision-
making. For instance, an experimental study conducted in
2020 assessed the diagnostic performance of a convolutional
neural network in differentiating between combined naevi and
melanomas, comparing dermatologists' results with those of
the convolutional neural network. The results revealed notable
outcomes: the convolutional neural network's sensitivity was
97.1%, its specificity was 78.8%, dermatologists' sensitivity was
90.6%, and dermatologists' specificity was 71.0%. Notably, a
particular benefit was observed in 'beginners' when aided by
convolutional neural network verification, with a diagnostic
odds ratio of 98, indicating improved diagnostic performance.
This highlights the potential of AI, particularly in assisting less
experienced dermatologists in accurately differentiating lesions
[16].

The remarkable advancements in AI’s diagnostic accuracy in
dermatology are not confined to recent breakthroughs. The
roots of this progress can be traced back to 2009, when Rajpara
et al. conducted a study evaluating the diagnostic accuracy
of dermoscopy and digital dermoscopy/artificial intelligence
in melanoma diagnosis. In this study, various dermoscopic
algorithms were compared with each other and with digital
dermoscopy/artificial intelligence for melanoma detection. The
findings revealed a pooled sensitivity for artificial intelligence
that slightly surpassed that of dermoscopy performed by
dermatologists (91% vs. 88%, p = 0.076). Although dermoscopy
demonstrated significantly better pooled specificity compared
to artificial intelligence (86% vs. 79%, p < 0.001), the pooled
diagnostic odds ratio showed no significant difference (51.5 for
dermoscopy and 57.8 for artificial intelligence, p = 0.783). This
historical perspective highlights the continuous evolution and
validation of AI in dermatological diagnostics over the years. In
contrast to these advancements, novel investigations reveal a
clear progression [55].

Implications for clinical decision making
The rapid advancement of technology has enabled the

integration of multimodal data, including clinical information,
laboratory reports, and visual data, into AI models in dermatol-
ogy [49]. This opens the door to more complete and accurate

Table 1. Types of artificial intelligence [8].

AI type Characteristics Applications Limitations

Deep learning Uses deep neural networks to solve
complex problems

Pattern recognition in images,
natural language processing, and
gaming

Requires substantial amounts of data,
computationally intensive

Neural networks Computational model inspired by
the human brain, composed of
interconnected nodes

Speech recognition, pattern
recognition, image processing

Requires extensive training,
complexity in interpretation

Reinforcement learning An agent learns through interaction
with an environment and receives
feedback in the form of rewards or
penalties

Gaming, robotics, and
autonomous decision-making

Requires extended training time,
design complexity

Feedforward neural networks Information flows in one direction,
without cycles or loops

Pattern recognition in images,
natural language processing

Does not handle sequential data well,
such as time series

Recurrent neural networks Include cyclical connections to
handle sequential data and retain
information over time

Natural language processing,
automatic translation, and time
series

May face issues of vanishing or
exploding gradients

Convolutional neural networks Specifically designed for image
processing, with shared weight
layers and pooling layers

Object recognition in images,
and medical diagnosis based on
images

Requires enormous amounts of
training data, specialized hardware

Decision trees Tree-shaped models that make
decisions based on features at each
node

Medical diagnosis, customer
classification, decision-making

May be prone to overfitting, difficulty
capturing complex relationships

Random forests An ensemble method that combines
multiple decision trees to improve
accuracy

Classification, regression, anomaly
detection

Complexity in interpretation,
resource-intensive

Support vector machines Classifies data points by finding
the hyperplane that best separates
classes

Text classification, speech
recognition, bioinformatics

May not perform well on large
datasets, sensitive to the choice of
kernel

Logistic regression Linear model used for binary
classification problems

Risk prediction, disease
classification, and marketing

Limited to binary classification
problems, does not handle nonlinear
relationships

Source: prepared by the authors based on the results of the study.
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is
t.

Th
e 

CN
N

 a
ch

ie
ve

d 
an

 a
cc

ur
ac

y 
of

 8
3.

51
%

 a
nd

 8
0.

23
%

,
hi

gh
er

 th
an

 th
e 

no
n-

ex
pe

rt
’s 

ev
al

ua
tio

n 
(6

7.
84

%
,

62
.7

1%
) a

nd
 c

lo
se

 to
 th

at
 o

f t
he

 e
xp

er
t (

81
.0

8%
,

81
.6

4%
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(3
1)

[2
4]
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et

 a
l. 

Ch
in

a
20

22
Ex

pe
rim

en
ta

l
To

 e
va

lu
at

e 
th

e 
im

pa
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 o
f C

N
N

 a
ss

is
ta

nc
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on
de

rm
at
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og

is
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r t

he
 in

te
rp

re
ta

tio
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of
 c

lin
ic

al
im

ag
es

 o
f c

ut
an

eo
us

 tu
m

or
s.

Th
e 

CN
N

 a
ch

ie
ve

d 
an

 o
ve

ra
ll 

ac
cu

ra
cy

 o
f 7

8.
45

%
an

d 
ka

pp
a 

of
 0

.7
3 

in
 c

la
ss

ify
in

g 
cu

ta
ne

ou
s

tu
m

or
s. 

D
er

m
at

ol
og

is
ts

 w
ith

 C
N

N
 a

ss
is

ta
nc

e 
sh

ow
ed

si
gn

ifi
ca

nt
ly

 h
ig

he
r a

cc
ur

ac
y 

an
d 

ka
pp

a 
co

m
pa

re
d

to
 u

na
ss

is
te

d 
de

rm
at

ol
og

is
ts

 in
 in

te
rp

re
tin

g 
cl

in
ic

al
im
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es

.
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re
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re
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e
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ho

rs
 - 
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un
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ig
in
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pe

 o
f a

rt
ic

le
O

bj
ec

tiv
e

M
ai

n 
Fi

nd
in

gs

[2
5]

H
ek

le
r A

., 
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 a
l. 

G
er

m
an

y
20

19
Ex

pe
rim

en
ta

l
To

 d
ire

ct
ly

 c
om

pa
re

 th
e 

pe
rf

or
m

an
ce

 o
f a
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N

 w
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 1
1 
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st

op
at

ho
lo
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in

 c
la

ss
ify

in
g

hi
st

op
at

ho
lo

gi
ca

l m
el

an
om

a 
im

ag
es

.

Th
e 

CN
N

 a
ch

ie
ve

d 
a 

si
gn

ifi
ca

nt
ly

 h
ig

he
r m

ea
n

se
ns

iti
vi

ty
, s

pe
ci

fic
ity

, a
nd

 a
cc

ur
ac

y 
(7

6%
, 6

0%
,

68
%

) c
om

pa
re

d 
to

 th
e 

11
 h

is
to

pa
th

ol
og

is
ts

 (5
1.

8%
,

66
.5

%
, 5

9.
2%

) i
n 

cl
as

si
fy

in
g 

cr
op

pe
d 

hi
st

op
at

ho
lo

gi
ca

l
m

el
an

om
a 

im
ag

es
.

[2
6]

Zu
na

ir 
H

., 
et

 a
l.

Ca
na

da
20

20

Ex
pe

rim
en

ta
l

To
 a

dd
re

ss
 th

e 
cl

as
s 

im
ba

la
nc

e 
pr

ob
le

m
 in

sk
in

 le
si

on
 d

at
as

et
s 

an
d 

im
pr

ov
e 

m
el

an
om

a
de

te
ct

io
n 

by
 p

ro
po

si
ng

 a
 tw

o-
st

ag
e 

fr
am

ew
or

k.

Th
e 

pr
op

os
ed

 a
pp

ro
ac

h 
de

m
on

st
ra

te
s 

su
pe

rio
rit

y
ov

er
 s

ta
nd

ar
d 

ba
se

lin
e 

m
et

ho
ds

, a
ch

ie
vi

ng
 s

ig
ni

fic
an

t
pe

rf
or

m
an

ce
 im

pr
ov

em
en

ts
 in

 s
ki

n 
le

si
on

 c
la

ss
ifi

ca
tio

n.
[2

7]
Bi

rk
ne

r, 
et

 a
l.

G
er

m
an

y
20

22

Ex
pe

rim
en

ta
l s

tu
dy

To
 d

ev
el

op
 a

 d
ee

p 
CN

N
 fo

r a
na

ly
zi

ng
 w

ou
nd

ph
ot

og
ra

ph
s 

to
 a

id
 in

 th
e 

di
ag

no
si

s 
of

py
od

er
m

a 
ga

ng
re

no
su

m
 a

nd
 d

iff
er

en
tia

te
 it

fr
om

 c
on

ve
nt

io
na

l l
eg

 u
lc

er
s.

A
 C

N
N

 w
as

 tr
ai

ne
d 

us
in

g 
42

2 
ex

pe
rt

-s
el

ec
te

d 
pi

ct
ur

es
of

 P
G

 a
nd

 L
U

. I
n 

a 
co

m
pa

ris
on

 b
et

w
ee

n 
m

an
 a

nd
m

ac
hi

ne
, 3

3 
PG

 p
ic

tu
re

s 
an

d 
36

 L
U

 p
ic

tu
re

s 
w

er
e

pr
es

en
te

d 
fo

r d
ia

gn
os

is
 to

 1
8 

de
rm

at
ol

og
is

ts
 a

nd
 th

e
CN

N
.

[2
8]

Ya
na

gi
sa

w
a,

 e
t a

l. 
Ja

pa
n

20
19

M
et

ho
do

lo
gi

ca
l s

tu
dy

To
 d

ev
el

op
 a

 C
N

N
 s

eg
m

en
ta

tio
n 

m
od

el
 th

at
ca

n 
au

to
m

at
ic

al
ly

 e
xt

ra
ct

 le
si

on
s 

an
d 

ge
ne

ra
te

se
gm

en
te

d 
im

ag
es

 o
f t

he
 s

ki
n 

ar
ea

 fr
om

no
n-

st
an

da
rd

iz
ed

 c
on

ve
nt

io
na

l p
ho

to
 im

ag
es

.

Th
e 

CN
N

 s
eg

m
en

ta
tio

n 
m

od
el

 a
ch

ie
ve

d 
ap

pr
ox

im
at

el
y

90
%

 o
f s

en
si

tiv
ity

 a
nd

 s
pe

ci
fic

ity
 in

 d
iff

er
en

tia
tin

g
at

op
ic

 d
er

m
at

iti
s 

fr
om

 m
al

ig
na

nt
 d

is
ea

se
s 

an
d

co
m

pl
ic

at
io

ns
.

[2
9]

Br
in

ke
r, 

et
 a

l.
G

er
m

an
y

20
19

O
bs

er
va

tio
na

l s
tu

dy
To

 c
om

pa
re

 th
e 

pe
rf

or
m

an
ce

 o
f a

 C
N

N
,

ex
cl

us
iv

el
y 

tr
ai

ne
d 

w
ith

 d
er

m
os

co
pi

c 
im

ag
es

,
w

ith
 d

er
m

at
ol

og
is

ts
 in

 th
e 

cl
in

ic
al

 im
ag

e
cl

as
si

fic
at

io
n 

of
 m

el
an

om
a.

D
er

m
at

ol
og

is
ts

 a
ch

ie
ve

d 
a 

m
ea

n 
se

ns
iti

vi
ty

 o
f 8

9.
4%

an
d 

a 
m

ea
n 

sp
ec

ifi
ci

ty
 o

f 6
4.

4%
 w

ith
 c

lin
ic

al
 im

ag
es

.

[3
0]

Fe
lm

in
gh

am
 C

., 
et

 a
l.

Au
st

ra
lia

20
22

Pr
os

pe
ct

iv
e 

cl
in

ic
al

 s
tu

dy
.

Va
lid

at
e 

th
e 

pe
rf

or
m

an
ce

 o
f a

 C
N

N
 d

ev
el

op
ed

by
 M

ol
eM

ap
 L

td
 a

nd
 M

on
as

h 
eR

es
ea

rc
h 

in
di

ag
no

si
ng

 s
ki

n 
ca

nc
er

s 
in

 a
 re

al
-w

or
ld

 c
lin

ic
al

se
tt

in
g.

Th
e 

im
pa

ct
 o

f t
he

 A
I a

lg
or

ith
m

 o
n 

di
ag

no
st

ic
an

d 
m

an
ag

em
en

t d
ec

is
io

ns
 w

ill
 b

e 
ev

al
ua

te
d 

by
:

(1
) c

om
pa

rin
g 

th
e 

in
iti

al
 m

an
ag

em
en

t d
ec

is
io

n 
of

th
e 

re
gi

st
ra

r w
ith

 th
ei

r A
I-a

ss
is

te
d 

de
ci

si
on

, a
nd

(2
) c

om
pa

rin
g 

th
e 

be
ni

gn
 to

 m
al

ig
na

nt
 ra

tio
 (f

or
le

si
on

s 
bi

op
si

ed
) b

et
w

ee
n 

th
e 

pr
ei

nt
er

ve
nt

io
n 

an
d

po
st

in
te

rv
en

tio
n 

pe
rio

ds
.

[3
1]

To
gn

et
ti,

 e
t a
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Ita
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Ex
pe

rim
en

ta
l

To
 d

ev
el

op
 a

 d
ee

p 
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N
 m

od
el
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 s
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rt
de

rm
at

ol
og

is
ts

 in
 th

e 
cl

as
si

fic
at

io
n 

an
d

m
an

ag
em

en
t o

f a
ty

pi
ca

l m
el

an
oc

yt
ic

 s
ki

n
le

si
on

s 
(a

M
SL

) b
y 

in
te

gr
at

in
g 

de
rm

os
co

pi
c

im
ag

es
 w

ith
 c

lin
ic

al
 d

at
a.

Th
e 

de
ep

 C
N

N
_a

M
SL

 m
od

el
 a

ch
ie

ve
d 

th
e 

be
st

ac
cu

ra
cy

, w
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 a
n 

AU
C 

of
 9

0.
3%

, s
en

si
tiv

ity
 o

f 8
6.

5%
,

an
d 

sp
ec

ifi
ci

ty
 o

f 7
3.

6%
. I

t w
as

 p
ar

tic
ul

ar
ly

 e
ffe

ct
iv

e
in

 s
up

po
rt

in
g 

m
an

ag
em

en
t d

ec
is

io
ns

, r
ed

uc
in

g
in

ap
pr

op
ria

te
 e

xc
is

io
ns

.
[3

2]
Bu

rli
na

, e
t a

l.
U

SA
20

19

Ex
pe

rim
en

ta
l

To
 d

ev
el

op
 d

ee
p 

le
ar

ni
ng

 a
pp

ro
ac

he
s 

us
in

g
de

ep
 c

on
vo

lu
tio

na
l n

eu
ra

l n
et

w
or

ks
 fo

r
de

te
ct

in
g 

ac
ut

e 
Ly

m
e 

di
se

as
e 

fr
om

 e
ry

th
em

a
m

ig
ra

ns
 im

ag
es

.

Th
e 

m
ac

hi
ne

 a
ch

ie
ve

d 
an

 a
cc

ur
ac

y 
of

 8
6.

53
%

,
RO

C-
AU

C 
of

 0
.9

51
0,

 a
nd

 K
ap

pa
 o

f 0
.7

14
3 

fo
r d

et
ec

tin
g

er
yt

he
m

a 
m

ig
ra

ns
.

[3
3]

Fi
lip

es
cu

, e
t a

l.
Ro

m
an

ia
20

21

Ex
pe

rim
en

ta
l

To
 c

la
ss

ify
 d

er
m

os
co

pi
c 

im
ag

es
 fr

om
 d

is
tin

ct
ca

te
go

rie
s 

of
 le

si
on

s, 
di

st
in

gu
is

hi
ng

 b
et

w
ee

n
m

al
ig

na
nt

 a
nd

 b
en

ig
n 

ca
se

s.

Th
e 

m
od

el
 a

ch
ie

ve
d 

an
 o

ve
ra

ll 
ac

cu
ra

cy
 o

f 7
8.

11
%

. O
ut

of
 5

03
1 

sa
m

pl
es

 in
 th

e 
te

st
 s

ub
se

t, 
39

58
 w

er
e 

co
rr

ec
tly

cl
as

si
fie

d.
[6

]
Yo

un
g,

 e
t a

l. 
U

SA
20

20
Li

te
ra

tu
re

 re
vi

ew
Re

vi
ew

 d
er

m
at

ol
og

ic
al

 a
pp

lic
at

io
ns

 o
f d

ee
p

le
ar

ni
ng

 in
 a

rt
ifi

ci
al

 in
te

lli
ge

nc
e.

A
I a

cc
ur

ac
y 

m
at

ch
es

 o
r e

xc
ee

ds
 d

er
m

at
ol

og
is

ts
 in

 s
ki

n
le

si
on

 d
ia

gn
os

is
. L

ac
k 

of
 re

al
-w

or
ld

 c
lin

ic
al

 v
al

id
at

io
n.

Ad
dr

es
se

s 
ap

pl
ic

at
io

ns
 in

 te
le

de
rm

at
ol

og
y,

 c
lin

ic
al

as
se

ss
m

en
t, 

an
d 

de
rm

at
op

at
ho

lo
gy

.
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re
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A
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 - 
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 o
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M
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[3
4]

Pa
i V

., 
et

 a
l.
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di

a
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N
ar

ra
tiv

e 
re

vi
ew

To
 a

ss
es

s 
th

e 
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at
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rt
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al
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te
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 d
er

m
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ol
og
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 e
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g 
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pa
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n 

m
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al

 d
ia

gn
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 s
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s,
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tic
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m

an
 b
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.

Th
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ic
at

io
n 

of
 d

ee
p 

le
ar

ni
ng
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et

ho
ds

, e
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ia

lly
ar
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al
 n

eu
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l n
et

w
or

ks
, i

n 
th

e 
an
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ys

is
 o

f m
ed

ic
al

im
ag

es
, s

uc
h 

as
 p

ig
m

en
te

d 
sk

in
 le

si
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s, 
is

 h
ig
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ig

ht
ed

.

[3
5]

Le
e,

 e
t a

l.
Ko

re
a

20
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Cr
os

s-
se

ct
io

na
l a

na
ly

si
s

D
ev

el
op

 a
 d

ee
p 

le
ar

ni
ng

 fr
am

ew
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k 
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rm
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e 
th

e 
Se

ve
rit

y 
of
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pe
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a 
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ol
 (S

A
LT

)
sc

or
e 

fo
r m

ea
su

re
m

en
t o

f h
ai

r l
os

s 
in

 p
at

ie
nt

s
w

ith
 a

lo
pe

ci
a 

ar
ea

ta
.

Im
pr

ov
ed

 a
cc

ur
ac

y 
an

d 
in

te
rr

at
er

 re
lia

bi
lit

y 
in

 th
e

ch
al

le
ng

e 
st

ud
y 

w
ith

 c
om

pu
te

r-
as

si
st

ed
 a

pp
ro

ac
h

In
cr

ea
se

d 
ex

pl
an

at
or

y 
po

w
er

 o
f S

A
LT

 s
co

re
 fo

r
pr

ed
ic

tin
g 

ha
ir 

re
gr

ow
th

[3
6]

Ko
o,

 e
t a

l.
Ko

re
a

20
21

Ex
pe

rim
en

ta
l

To
 d

ev
el

op
 a

 d
ee

p 
le

ar
ni

ng
-b

as
ed

au
to

de
te

ct
io

n 
m

od
el

 fo
r q

ui
ck

er
, m

or
e

co
nv

en
ie

nt
, a

nd
 c

on
si

st
en

t d
et

ec
tio

n 
of

hy
ph

ae
 in

 s
up

er
fic

ia
l f

un
ga

l i
nf

ec
tio

ns
 u

si
ng

m
ic

ro
sc

op
y 

im
ag

es
.

Th
e 

m
od

el
 a

ch
ie

ve
d 

hi
gh

 s
en

si
tiv

ity
 a

nd
 s

pe
ci

fic
ity

,
w

ith
 v

al
ue

s 
ra

ng
in

g 
fr

om
 9

3.
2%

 to
 1

00
%

, i
nd

ic
at

in
g

re
lia

bl
e 

ac
cu

ra
cy

 in
 d

et
ec

tin
g 

hy
ph

ae
 in

 m
ic

ro
sc

op
ic

im
ag

es
.

[3
7]

S.
S.

 H
an

, e
t a

l. 
Ko

re
a

20
18

O
bs

er
va

tio
na

l s
tu

dy
To

 te
st

 th
e 
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e 
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 a

 d
ee

p 
le

ar
ni

ng
 a

lg
or

ith
m

 fo
r

th
e 

cl
as

si
fic

at
io

n 
of

 c
lin

ic
al

 im
ag

es
 o

f v
ar

io
us

sk
in

 d
is

ea
se

s, 
co

m
pa

rin
g 

its
 p

er
fo

rm
an

ce
 w

ith
de

rm
at

ol
og

is
ts

.

Th
e 

al
go

rit
hm

 d
em

on
st

ra
te

d 
hi

gh
 a

cc
ur

ac
y 

(a
re

a 
un

de
r

th
e 

cu
rv

e)
 fo

r t
he

 d
ia

gn
os

is
 o

f b
as

al
 c

el
l c

ar
ci

no
m

a,
sq

ua
m

ou
s 

ce
ll 

ca
rc

in
om

a,
 in

tr
ae

pi
th

el
ia

l c
ar

ci
no

m
a,

an
d 

m
el

an
om

a 
ac

ro
ss

 d
iff

er
en

t d
at
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et

s.
[3

8]
S.

S.
 H

an
, e

t a
l.

Ko
re

a
20

18

O
bs

er
va

tio
na

l s
tu

dy
To

 e
va

lu
at

e 
th

e 
di

ag
no

st
ic

 a
cc

ur
ac

y 
of

de
ep

 le
ar

ni
ng

 m
od

el
s 

in
 th

e 
di

ag
no

si
s

of
 o

ny
ch

om
yc

os
is

 u
si

ng
 s

ta
nd

ar
di

ze
d 

na
il

im
ag

es
 a

nd
 c

om
pa

re
 it

 w
ith

 d
er

m
at

ol
og

is
ts

'
as

se
ss

m
en

ts
.

Th
e 

A
I (

en
se

m
bl

e 
m

od
el

) d
em

on
st

ra
te

d 
hi

gh
se

ns
iti

vi
ty

, s
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decision-making, supported by comprehensive data evaluation.
However, there arises a need to carefully address the ethical
implications and responsibility in automated decision-making in
the medical field. The study by Hekler et al. states that during
the clinical examination, the doctor has additional data to make
the diagnosis that goes beyond the simple visual examination of
the area of skin explored, such as the data obtained in interroga-
tion [19]. Therefore, the study by Birkner et al. concludes that
comparing artificial intelligence and visual diagnoses from
human experts may be perceived as unequal, given that, in
clinical practice, skin specialists tend to consider non-visual
information when formulating a diagnosis [27].

Current applications and challenges in dermatopathology
As artificial intelligence advances, its application in derma-

topathology has expanded beyond the initial focus on skin
cancer, encompassing a range of dermatological pathologies.
It is imperative to emphasize that AI aims to complement, not

replace, the expertise and clinical judgment of dermatologists.
Collaboration between AI and healthcare professionals is pivotal
for the effective development of deep learning algorithms in
dermatopathology. In 2017 study, the top-ranked computer
algorithm demonstrated an area under the receiver operating
characteristic curve of 0.87, surpassing dermatologists (0.74)
and residents (0.66) significantly (p < 0.001 for all compar-
isons) but demonstrated that integrating computer algo-
rithm classifications into dermatologist evaluations elevated
dermatologist sensitivity and specificity from 76.0% to 80.8%
and specificity from 72.6% to 72.8% as shown in Figure 2. The
mounting evidence suggests that deep neural networks hold
the potential to accurately classify skin images of melanoma and
its benign mimickers, offering a promising avenue to enhance
human performance [56].

Figure 1. PRISMA Flow Diagram of the literature search process.

Source: Prepared by the authors of this study.
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Artificial intelIigence´s performance in primary care
Using AI in primary care can accelerate the diagnosis process,

contribute to earlier and more effective care, and reduce
the care burden and improve the quality of dermatological
care in primary care. In a study conducted by Jain et al. in
2021, which involved primary care physicians without dermatol-
ogy experience and nurse practitioners, it was found that AI
assistance was significantly compared to higher performance at
diagnosis, in the case of physicians, the increase in diagnostic
agreement was 10% (95% CI, 8% to 11%; p < 0.001), from 48% to
58%; for nurses, the increase was 12% (95% CI, 10% to 14%; p <
0.001), from 46% to 58%. In this way, the desire rates for biopsies
and referrals to a dermatologist are expected to decrease with
the use of AI [48].

Similarly, in the study conducted by Samaran et al. in 2021
in France, which surveyed 147 general practitioners, 98% said
they had difficulty diagnosing non-pigmented skin tumors, and
86% agreed that an AI diagnostic tool could be useful in a
general practice setting; however, 68% would not be willing to
pay for this type of software [45]. Finally, a study conducted by
Han et al. in 2022, which evaluated the use of AI in medical
students and dermatology residents, showed that the accuracy
of the AI-assisted group was significantly higher than that of
the unassisted group, particularly benefiting non-dermatology
students [54].

Areas for improvement
It is crucial to acknowledge the current limitations of

AI in dermatology as identified within the reviewed arti-
cles. A considerable number of studies highlight a major
limitation – the lack of research on real-world applications
[14,17,26,31,32,46,47,53]. Additionally, there is a call for broader
studies, as the evaluated algorithms show potential in small
groups [3,49]. Similarly, several articles mention that the
performance of studies was assessed on specific datasets, which
could limit the generalizability of the findings. Therefore, there
is a need to expand the characteristics of datasets and clinical
scenarios [25].

Another noteworthy limitation is the variability in dermato-
logists' performance, which is based on their experience and
familiarity with technology in assisting convolutional neural
networks [24]. Furthermore, practical algorithm training requires
high-quality photos for result interpretation [13]. Lastly, ethical
concerns, particularly in clinical decision-making, must be taken
into consideration [34]. Identifying these limitations guides
future research towards areas focused on enhancing AI models.

DISCUSSION
The narrative review highlights the critical role that artifi-

cial intelligence (AI) plays in improving diagnostic capacities
while illuminating the changing landscape of AI applications
in dermatology. The results provide a strong body of data
in favor of AI’s ability to diagnose skin lesions as accurately
as human dermatologists, if not surpassing them. Noteworthy

Figure 2. Human-machine collaboration effect.

Notes: Integrating computer algorithm classifications into dermatologist evaluations increased dermatologists sensitivity from 76% to 80.8%, and
specificity from 72.6% to 72.8%. [18].
Source: Prepared by the authors based on the results of the study.
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meta-analyses and studies consistently highlight AI’s effective-
ness in various diagnostic tasks, marking a transformative
milestone in dermatological care. The exploration of AI’s
applications extends beyond its initial focus on skin can-
cer, encompassing diverse dermatological pathologies. The
study underscores the collaborative nature of AI integration,
emphasizing its role as a complementary tool to enhance rather
than replace the clinical judgment of dermatologists.

The narrative review highlights the critical role that artificial
intelligence (AI) plays in enhancing diagnostic capabilities while
shedding light on the evolving landscape of AI applications in
dermatology. The results provide a substantial body of data
in favor of AI’s ability to diagnose skin lesions as accurately
as human dermatologists, if not surpassing them. Noteworthy
meta-analyses and studies consistently highlight the effective-
ness of AI in various diagnostic tasks, marking a transforma-
tive milestone in dermatological care. The exploration of AI’s
applications extends beyond its initial focus on skin cancer,
encompassing a diverse range of dermatological pathologies.
The study highlights the collaborative nature of AI integration,
emphasizing its role as a complementary tool to enhance, rather
than replace, the clinical judgment of dermatologists.

The evaluation of AI’s performance in dermatology dem-
onstrates its effectiveness in lesion classification, with sev-
eral studies showing accuracy comparable to, and in some
cases superior to, that of human dermatologists. The narra-
tive review delves into historical perspectives, highlighting the
continuous evolution and validation of AI in dermatological
diagnostics since 2009. The comparison of diagnostic accu-
racy between AI and dermoscopy, as performed by dermatol-
ogists, reveals a nuanced landscape, with AI showing slightly
higher sensitivity but, in some cases, lower specificity. The
discussion acknowledges the ethical implications of automated
decision-making, emphasizing the importance of considering
additional non-visual information during clinical examinations.
The integration of multimodal data into AI models presents
opportunities for more comprehensive decision-making, but
ethical considerations and responsibilities must be carefully
addressed.

Faced with the notable advances in the implementation of
artificial intelligence in the medical field, various tools have
been developed to ensure transparency and reproducibility
in research that evaluates its application. A notable example
is the APPRAISE-AI tool, which is responsible for evaluating
methodological quality to support clinical decisions. This tool,
composed of 24 items, analyzes in detail the methods, results,
and transparency of the studies, providing researchers with
the ability to generate higher-quality evidence to support their
research in the field of artificial intelligence in medicine [57].
The use of this tool is recommended, given its usefulness
in strengthening the methodological foundation and enhanc-
ing transparency in studies related to artificial intelligence in
dermatology.

Furthermore, the narrative review addresses the current
applications and challenges in dermatopathology, emphasizing
the role of AI in complementing dermatologists' expertise.
The collaboration between AI and healthcare professionals
is highlighted as pivotal for the effective development of
algorithms. Notable advancements in diagnostic accuracy, as
evidenced by a 2017 study, underscore the potential of AI
to classify skin images and enhance human performance
accurately. The main topic encompasses the implications of
AI in primary care, highlighting its potential to accelerate
diagnosis, improve care quality, and alleviate the burden on
healthcare providers. Insights from studies involving primary
care physicians and medical students underscore the positive
impact of AI assistance in diagnosis. Overall, the narrative review
provides a comprehensive overview of AI’s current standing in
dermatology, acknowledging its transformative potential while
recognizing the need for ethical considerations and ongoing
collaboration between AI and healthcare professionals.

The World Health Organization’s recent guidance on AI in
healthcare, developed collaboratively by the Health Ethics and
Governance unit and the Department of Digital Health and
Innovation, provides key ethical principles for the use of AI in
health. These principles include protecting human autonomy,
promoting human well-being and safety, ensuring transpar-
ency, explainability, and intelligibility, fostering responsibility
and accountability, ensuring inclusiveness and equity, and
promoting AI that is responsive and sustainable. The guid-
ance underscores the importance of avoiding harm, maintain-
ing transparency in AI technologies, and holding stakeholders
accountable for the responsible development and deployment
of AI in healthcare. The document emphasizes the ethical use
of AI to benefit public health and addresses challenges related
to privacy, autonomy, and the need for valid informed consent.
Additionally, it highlights the importance of inclusiveness and
equity in AI applications, emphasizing the need to avoid biases
that could disproportionately affect marginalized groups. As the
use of AI in healthcare continues to evolve, these principles
aim to guide governments, technology developers, companies,
and other stakeholders in adopting ethical approaches for the
responsible integration of AI in health systems worldwide [58].

The comprehensive responsibility for making a diagnosis falls
on the health professional, establishing a fundamental bond
that covers professional, ethical, and legal aspects with the
patient. This approach differs significantly from the contribution
of artificial intelligence (AI), which offers a valuable diagnos-
tic approach but does not replace the significant role of
the medical professional. In the dermatological context, the
gold standard continues to be the biopsy, since, for example,
although the lesions may be highly suggestive of carcinoma
or melanoma, it is the biopsy that definitively determines the
malignant or benign nature of the lesion.

The comprehensive responsibility for making a diagnosis
rests with the health professional, establishing a fundamental
bond that encompasses professional, ethical, and legal aspects
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with the patient. This approach differs significantly from the
contribution of artificial intelligence (AI), which offers a valuable
diagnostic approach but does not replace the significant role
of the medical professional. In the dermatological context,
the gold standard remains the biopsy, as it is the definitive
determination of the malignant or benign nature of the lesion,
even when lesions are highly suggestive of carcinoma or
melanoma.

In scenarios where dermatological care is not readily
available, AI emerges as a promising tool for providing early
guidance to care teams. This AI capability is crucial for
patient prioritization, thereby mitigating costs associated with
complications and delayed care. Although artificial intelligence
can facilitate an initial approach, we emphasize that confirma-
tion and exhaustive evaluation through biopsy remain the
undisputed standard in dermatology.

Limitations
The limitation of this narrative review lies in the variabil-

ity and lack of standardization among the included studies.
Despite the growing interest in the application of artificial
intelligence in dermatology over the past few years, a notable
dearth of standardized methodologies and consensus remains
in the field. The studies encompassed a range of AI models;
each was developed independently with distinct characteris-
tics and methods. This lack of uniformity poses challenges in
assessing the reproducibility and generalizability of findings
across different studies. The absence of standardized rules
or a consensus framework introduces potential bias, as the
quality and performance of AI models can vary significantly.
This limitation highlights the need for future research efforts
to establish standardized guidelines and a consensus on the
application of artificial intelligence in dermatology, thereby
ensuring a more robust and reliable foundation for the field.

CONCLUSIONS
In conclusion, the narrative review underscores the pivotal

role of artificial intelligence (AI) in dermatology, emphasizing its
ability to enhance diagnostic capabilities for skin lesions. The
findings robustly support the effectiveness of AI, demonstrat-
ing its precision in diagnosis, comparable to or surpassing that
of human dermatologists across various tasks. As AI evolves,
a notable transformation in dermatological care is evident,
with applications extending beyond skin cancer to diverse
dermatological pathologies. While emphasizing the essential
collaboration between AI and healthcare professionals, there is a
recognition of the need to carefully address ethical implications,
particularly in automated decision-making.

In conclusion, this narrative review highlights the fundamen-
tal role of artificial intelligence (AI) in dermatology, emphasiz-
ing its potential to enhance the diagnosis of skin lesions. The
results strongly support the effectiveness of AI, demonstrating
its diagnostic accuracy, which is comparable to or superior to
that of human dermatologists in various tasks. As AI evolves, a

remarkable transformation in dermatological care is becoming
apparent, with applications extending beyond skin cancer to
encompass various pathologies. While the essential collabora-
tion between AI and healthcare professionals is highlighted, the
need to carefully address the ethical implications of automated
decision-making is recognized.

Overall, this review provides an overview of the current state
of AI in dermatology, highlighting its transformative potential
and underscoring the importance of ethical and collaborative
integration in the future development of these technologies in
the medical field.
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Inteligencia artificial para la clasificación y el diagnóstico de
lesiones cutáneas en dermatología: una revisión narrativa

RESUMEN

INTRODUCCIÓN La inteligencia artificial (IA) tiene una presencia cada vez mayor en dermatología, demostrando niveles de precisión
comparables o incluso superiores a los de los dermatólogos en el diagnóstico de lesiones cutáneas a partir de imágenes clínicas y
dermatoscópicas. Esta revisión ofrece una visión general del papel de la IA en la clasificación automatizada y el seguimiento de las
lesiones cutáneas.
OBJETIVO Explorar y cartografiar la literatura existente sobre el uso y los beneficios de la IA en dermatología.
MÉTODOS Esta revisión narrativa se centró en el uso y las ventajas de la IA en dermatología, utilizando los términos MeSH/DeCS:
"Dermatology", "Artificial Intelligence", "Diagnosis" y "Computer Aided Diagnosis". Se consultaron tres bases de datos (PubMed, LILACS
y Scopus) para el periodo comprendido entre 2008 y 2024. Se excluyeron los estudios que no se enfocaban en dermatología, carecían
de relación con inteligencia artificial o presentaban diseños teóricos sin aplicación práctica ni evidencia, lo que permitió obtener una
selección final de cuarenta y cuatro artículos.
RESULTADOS Los hallazgos respaldan sólidamente la efectividad de la IA y evidencian una precisión diagnóstica comparable o
superior a la del dermatólogo humano en diversas tareas. La evolución de la IA en dermatología indica una transformación sustancial
en la atención, ampliando sus aplicaciones desde el cáncer de piel hasta diversas patologías dermatológicas. Si bien se destaca la
importancia de la colaboración entre la IA y los profesionales de la salud, persiste una brecha crítica en la validación clínica de la IA en
contextos reales. Además, las consideraciones éticas, especialmente en la toma de decisiones automatizadas, requieren una atención
rigurosa.
CONCLUSIONES Esta revisión narrativa resalta el papel fundamental de la IA en dermatología, y subraya su capacidad para mejorar la
precisión diagnóstica de las lesiones cutáneas.
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