
Actinic Keratosis

Brief Communication

Actinic keratosis (AK) is an early skin lesion of squamous cell cancer caused by irradiating 
ultraviolet rays from the sun and it is also one of the most common skin cancers in humans. 
Squamous cell carcinoma of the skin is usually present in the basal layer of epidermis as early 
as adolescence. Therefore, it is necessary to avoid excessive sun exposure at a young age 
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Actinic keratosis (AK) is a common early
precancerous skin lesion in clinical prac

life span increases, the incidence of skin cancer 
is more and more, including squamous cell 

squamous cell carcinoma is the second most 
common skin cancer after basal cell carcinoma. 
When the skin become AK, it is clinically about 
10% of AK progresses to carcinoma, as the 
lesions are often mistaken for senile plaques.1

Epidemiology of actinic keratosis 
AK is the precancerous lesion of squamous 

aged and elderly people, especially often in 

countries.1,2 It is estimated as the second most 
common skin cancer in the United States, ac
counting for more than half of the population 
over 40 years in age and the incidence rate is 
the highest in agricultural and fishing villages. 
According to studies, the likelihood of develop

3 The 
prevalence rate of AK in Asian population is 

 

Clinical features of actinic keratosis

scope is used to examine the skin lesions and 
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has become a practical auxiliary tool of diag

the disease. There are specific and diagnostic 

cell carcinoma in situ. The process of skin car
cinogenesis is the gradual accumulation of gene 
mutations of multiple stages, such as caused by 
exposure to sunlight and involved several dif
ferent stages: initiation stage, promotion stage, 
progression stage, and metastasis. Radiation and 
many chemical carcinogens act by damaging 
deoxyribonucleic acid (DNA) and inducing mu
tations. These carcinogens are generally referred 
to as initiating agents, since the induction of 
mutations in key target genes is thought to be 
the initial event leading to cancer development. 
Some of the initiating agents that contribute to 
human cancers include solar ultraviolet radiation 
(the major cause of skin cancer). At the cellular 

a multistep process involving mutation and se

capacity for proliferation, survival, invasion, 
and metastasis. The first step in the process, 
tumor initiation, is thought to be the result of a 
genetic alteration leading to abnormal prolifera
tion of a single cell. Cell proliferation then leads 

derived tumor cells. Tumor progression contin

the tumor population. Some of these mutations 
confer a selective advantage to the cell, such 

tion. The process is called clonal selection, 

properties that confer a selective advantage.1 
Clonal selection continues throughout tumor 
development, so tumors continuously become 

imply that the original progenitor cell that gives 

rise to a tumor has initially acquired all of the 
characteristics of a cancer cell. On the contrary, 
the development of cancer is a multistep process 

through a progressive series of alterations. One 
indication of the multistep development of 
cancer is that most cancers develop late in life. 
Such a dramatic increase of cancer incidence 

accumulate over periods of many years.1,6

Pathogenesis and biological impact of 
actinic keratosis

Actinic keratoses (AKs) are defined 
clinically as erythematous, scaly plaques that 

exposure to ultraviolet (UV) radiation is the 
major factor, acting as a complete carcinogen, 
both inducing and promoting tumor expansion. 
UV radiation activates molecular signaling 

UV radiation is divided into UVA, UVB; about 

surface is composed of UVA rays, UVB rays are 
partially absorbed by the ozone layer and rep

by the ozone layer in the atmosphere and only 
 

the skin more deeply and stimulates reactive 

cell membranes, their nuclei, and proteins; in 
addition, UVA promotes guanine to thymine re
placement mutations in DNA. As a result, signal 

are affected and abnormal cell proliferation 

absorbed by cellular DNA, promoting errors in 
the repair of cyclobutane pyrimidine dimers and 
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Discussion

Actinic keratosis pathogenesis and 
clinical course 

To realize the potential of precision 

of specific markers of disease and drug phar

squamous cell carcinoma in situ visible to the 
naked eye.3

progress to squamous cell carcinoma of the skin, 
and 60% of squamous cell carcinoma of the skin 
is originated from its previous state of AK. Its 
typical clinical features are lichenification and 

the surface. Due to the diverse clinical appear

prolonged sun exposure. So clinically requiring 
4

Actinic keratosis treatment
Conventional treatment involves cryother

apy, electrocautery, laser or surgical resection. 

ous skin lesions or lesions of large area and 

surgical approach, photodynamic therapy can 
be used.  The lesions of AK are not limited 
to clinically visible forms but can be seen as 

area, including clinically visible and preclinical 

4

Lesion-oriented therapy
The options of treatment for clinically 

visible lesions of AK include cryotherapy, 
laser and surgery. Cryotherapy is the most 

to 98.8%. The longer the cryotherapy is, the 
better the effect on the removal of the lesion, 
liquid nitrogen cryotherapy is most commonly 
used. Other methods, including electrocautery, 
laser or surgical resection are also used. 

Area-oriented therapy
The target of the treatment of AK is not 

only the lesions that are clinically visible to the 
naked eye, but also the preclinical latent lesions 
in the area. Currently, there is no standard treat
ment of AK. The underlying mechanism of a 
topical photodynamic therapy is to apply photo
sensitive substance and bombard the cancer cells 

photochemical reaction, resulting in cytotoxic
ity to kill the cancer cells. Current therapies 
include some topical skin ointments such as 

phorbia peplus).3 Advantage and disadvantage
of AK treatment (Table 1). The medications

harm an unborn baby. (2) Diclofenac sodium
gel: This medication tends to cause less of a

tions. These effects result in mutations in the 

acts on DNA damage repair, mutations in the 

tory cytokine production. Thus, mechanisms 
involved in the onset of AKs include inflam
mation, oxidative stress, immunosuppression, 
impaired apoptosis, cell cycle deregulation and 
cell proliferation, and tissue remodeling.8 They 
are typically located on the face, scalp, neck 
and extremities. The most commonly mutated 

p16INK4a tumor suppressor genes, and associ
ated telomerase activity.  
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Author Contributions

Funding

for 2 to 3 months. While using this medication, 
you must protect your treated skin from the 
sun. (3) Imiquimod cream: This can apply it 

may be an option for treating AKs on your face 
and scalp. 

Prevention of actinic keratosis
Asymptomatic AK is often ignored, but 

as the patient starts to experience pain, itch or 

gression to skin squamous cell carcinoma.4 

damage causes microscopic lesions of kerati

into skin lesions in old age, commonly seen as 
AK (precancerous lesions), squamous cell carci
noma, basal cell carcinoma, etc.3,4,8 A number of 

stantial adverse effects including dry skin, in
creased lipid levels, hepatotoxic effects, and 

Advantage Disadvantage

Cryotherapy Cryotherapy is the most common treatment. Blisters, scarring, changes to skin texture, 
  infection and changes in skin color.

Infection, scarring and changes in skin color 

Laser 
Reduced collateral tissue destruction, 
  decreased bleeding, shorter healing time, and 
  less scarring.

Surgical resection The highest cure rate of all current treatments. 

Photodynamic 
  therapy   invasive than surgery, takes only a short time.   during therapy.

Table 1.  Advantage and disadvantage of actinic keratosis treatment.

Conclusion 

AK is a skin disease caused by sun 
exposure, generally on areas exposed to 
sunlight, such as top of the head, the face, and 

these have rougher surface.
induced process involves the accumulation of 
genetic mutations over several stages, including 
initiation stage, promotion stage, progression 
stage, and metastasis.1 The current treatment of 

treatment for lesions and the surrounding skin, 
but there is no ideal treatment for the stage of 
latent lesions.

Liao; Data Collection, Chieh Chen; Statistical 
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Search, Chieh Chen. All authors have read and 
agreed to the published version of the manu
script.
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