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fair-skinned individuals and the
prevalence rates vary widely depending
on latitude. In the UK, 15-23% of
individuals have actinic keratoses,1,2
compared with 52-55% in Australia.3,4

Chronically immunosuppressed
individuals are at particular risk of
developing actinic keratosis.5 

The risk factors for actinic keratosis 
are summarised in table 1, below. 

How should
diagnosis 
be made?

»

What are the
management
approaches?

What  are the risk
factors for 
actinic keratosis?

ACTINIC, OR SOLAR,
KERATOSIS IS CAUSED BY
CHRONIC ULTRAVIOLET-
INDUCED DAMAGE TO THE 

epidermis. Histologically, lesions are
characterised by epidermal keratinocytes
demonstrating cytological abnormalities
of varying degree, ranging from mild to
severely atypical dysplasia.

Actinic keratosis tends to develop in

» Actinic keratoses are regarded by
some authorities as premalignant
lesions that may transform into invasive
squamous cell carcinoma (SCC), and by
others as in situ SCC that may progress
to an invasive stage.5

The risk of malignant transformation is
not precisely quantifiable from available
data, but appears low —up to 0.5% per
lesion per year.6 It is estimated that there
is a 10% risk of SCC developing within
ten years in an individual with eight
actinic keratoses.7

Up to 20-30% of lesions may
spontaneously regress,6 but in the
absence of any reliable prognostic
clinical indicators regarding malignant
potential active treatment is considered
appropriate.5
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Table 1
Risk factors for the development of actinic keratosis
•Advanced age
•Male gender
•Cumulative sun exposure or phototherapy
•Fitzpatrick skin phototypes I-II 
•Long-term immunosuppression
•Genetic syndromes e.g. xeroderma pigmentosum and albinism



Table 2

Features of transformation from actinic keratosis to squamous cell carcinoma

•History of recent growth, pain or bleeding 
•Examination findings of a nodule ( > 1 cm), induration, inflammation, ulceration
and tenderness
•Rapid recurrence (2-3 months) or persistence after initial treatment
•Lesions located in a risk zone (lips, back of hand, ear) 

Table 3

Important advice to give all patients presenting with actinic keratosis

•Appropriate sunscreen usage: at least SPF 30, with adequate UVA protection
•Photoprotective clothing: broad-brimmed hats, tight-meshed, long-sleeved
shirts and trousers, and sunglasses
•Behavioural modification: take particular care about sun exposure in the middle
of the day
•Explain the warning signs of malignant change
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PRESENTATION 
Actinic keratosis may present as
discrete hyperkeratotic papules, 
see figure 1, below, cutaneous horns, 
see figure 2, below, or more subtle flat
lesions, see figure 3, opposite, on
chronically sun-exposed regions of
adult skin. The surrounding skin often
has features of sun damage (dappled
pigmentation, solar lentigines, erythema
and telangiectasia, and elastotic
changes). It is not unusual to see
multiple or even confluent lesions
covering large areas of skin, for instance
the entire pate in an elderly man, see
figure 4, opposite, or the backs of the
hands, commonly referred to as field
change or field cancerisation. 

Actinic keratoses are usually
asymptomatic but can be irritating and
occasionally tender especially on the
scalp if there is an accumulation of pus.

The single most helpful diagnostic
sign is an irregularly roughened surface
texture: a sandpaper-like feel almost
always indicates actinic damage.

DIAGNOSIS 
For the majority of actinic keratoses, the
clinical features are sufficient to enable a
confident diagnosis. Dermatoscopy can
be helpful in excluding signs of basal cell
carcinoma when actinic keratosis is 
non-keratotic. It is always important to
consider the possibility of SCC,8 and, of
the features highlighted in table 2, above
right, pain on gentle pressure is a

‘A sandpaper-like
feel almost always
indicates 
actinic damage’

particularly concerning sign. If there is
clinical doubt as to the diagnosis, 
a biopsy for histological evaluation 
is indicated. 

MANAGEMENT
The rationale for treatment is to
minimise the risk of invasive SCC,
although from the patient’s perspective
there may also be a cosmetic benefit.

Any therapeutic approach should be
tailored not only to the morphological
type of actinic keratosis (single lesions

versus field change) but also to the
individual’s age, general health and
personal preferences.9 Given the low risk
of malignant change, some affected
individuals may prefer the option of
watchful vigilance. 

Sun protection
Patients should be informed about
realistic and sensible sun protection
measures, see table 3, below,
particularly when abroad and between
10 am and 2 pm when the sun is at its
most vertical. Ideally patients should 
be given a written information leaflet
such as that produced by the British
Association of Dermatologists 
(see Useful information box, p29).
Adherence to sun protection measures
will minimise further actinic damage.

FIGURE 1, LEFT
A discrete
hyperkeratotic
actinic keratosis
lesion

FIGURE 2, RIGHT
A cutaneous horn,
overlying an actinic
keratosis lesion on
the helix of the ear,
treated by curettage

‘Pain on gentle
pressure is a
particularly
concerning sign’



FIGURE 5
Inflammatory
response to topical
5-fluorouracil
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avoidance of sunlight may significantly
compromise vitamin D biosynthesis,
and, if thought necessary, dietary advice
or vitamin D supplements should be
considered.

Cryotherapy
The destruction of actinic keratoses with
liquid nitrogen is particularly appropriate
for relatively small numbers of discrete

lesions, whether keratotic or not. It is
simple, quick and effective. However, it
can be uncomfortable and cause an
inflammatory reaction that may include
blistering, but nonetheless is generally
well tolerated. The resultant scabs may
take two to three weeks to disappear,
usually leaving no trace of sun damage,
although hypopigmentation and
scarring are potential adverse effects. 

When cryotherapy is not available, 
is unacceptable to the patient, or is not
appropriate because of field change,
there are a number of topical options.
These include 5-fluorouracil (5-FU),
diclofenac, imiquimod and ingenol
mebutate. All these medications cause
an irritant reaction to a greater or lesser
degree, see figure 5, below, and patients
should be carefully counselled about
this. Discomfort can be alleviated with 
a topical corticosteroid. Large areas of
actinic keratosis may require piecemeal
treatment.

5-fluorouracil
5-FU is a thymidylate synthase inhibitor,
which causes DNA damage when
applied to actinic keratoses. 

However, it will not completely reverse
the damage already done and thus will
not entirely prevent more actinic
keratoses developing. Additionally,
patients should be taught to recognise
features that might indicate neoplastic
transformation, see table 2, opposite.

Sun protection measures should be
weighed against the undoubted
benefits of sun exposure.10 Assiduous

»

FIGURE 3, ABOVE
A cluster of non-
hyperkeratotic
actinic keratoses
on the temple 

FIGURE 4, RIGHT
Diffuse actinic
damage 
on the scalp
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of 5-FU, imiquimod (3.75% and 5%),
ingenol mebutate, and the 0.5% 
5-FU/10% salicylic acid combination.
Individual hyperkeratotic actinic
keratoses can be removed by curettage.

The strongest recommendation for
the treatment of patients with multiple
actinic keratoses (> 6 per body region)
or with field change is for ingenol
mebutate and 3.75% imiquimod. There is
less evidence and consensus support for
the use of 5-FU, the 0.5% FU/10% salicylic
acid combination, 5% imiquimod and 
3% diclofenac in this patient group.
Cryotherapy can be used for individual
actinic keratoses but is not recommended
for field change.

In immunosuppressed patients 
with actinic keratosis there is no
recommendation at the strongest level,
although cryotherapy, curettage, 
5% 5-FU and 5% imiquimod receive
weak recommendations.

REFERRAL
The majority of patients with actinic
keratosis can be diagnosed and
adequately managed in the community.
The principal indication for referral to
secondary care is the possibility of
cutaneous malignancy. However,
widespread and severe actinic damage
in immunosuppressed patients is also 
a reason for referral.

Photodynamic therapy, which
involves applying a photosensitising
cream (such as 5-aminolevulinic acid) to
affected skin prior to exposure to visible
light, and laser surgery can be used to
treat multiple actinic keratoses. 

Acitretin, a systemic retinoid, may be
justified as chemoprophylaxis when
there is a high cutaneous malignancy
risk in immunocompetent and
immunosuppressed individuals with
severe actinic damage.

CONCLUSION
Patients with actinic keratosis are at risk
of developing invasive SCC.
Management should be tailored to the
individual, but education about sun
protection and warning features of
malignancy is essential in all cases.

There are two licensed fluorouracil
products in the UK: 5% 5-FU cream,
which is applied once or twice daily for
three to four weeks, and can be safely
applied to up to 500 cm2 of skin at any
one time; and a 0.5% 5-FU/10% salicylic
acid cutaneous solution, applied once
daily for up to 12 weeks, limited to 
25 cm2 at any one time. The latter has
the advantage of the salicylic acid
component reducing the hyperkeratotic
element of actinic keratosis and thus
improving the penetration of the 5-FU.

Diclofenac
Diclofenac gel (3%) has only moderate
efficacy and requires an extended
treatment period (twice daily for 
60-90 days), but is less irritant than the
other topical options. It can be applied
to an area of up to 200 cm2.

Imiquimod 
Imiquimod is an immune response
modifier with an efficacy and side
effects similar to 5-FU. There are 
two licensed products in the UK: 
5% imiquimod cream, applied three
nights a week for four weeks, covering
up to 25 cm2 (if after a four-week
treatment-free period lesions persist 
the course can be repeated); and 
3.75% imiquimod cream, applied once
daily at night (to up to 200 cm2) for two
treatment cycles of a fortnight each,
interrupted by a two-week treatment-
free interval.

Ingenol mebutate
Ingenol mebutate gel is a relatively novel
topical therapy, the mechanism of action
of which is not fully understood. It is a
macrocyclic diterpene ester licensed for
the treatment of non-hyperkeratotic,
non-hypertrophic actinic keratoses.11
There are two strengths: 0.015%, for use
on the face and scalp, applied once daily
for three consecutive days to up to 
25 cm2 of skin; and 0.05%, for use on the
trunk and limbs, applied once daily for
two consecutive days (25 cm2 of skin).

Surgery
Curettage is particularly useful for
treating very keratotic or hypertrophic
actinic keratoses, see figure 2, p26, and
formal excision should be considered
when neoplastic change is a possibility. 

Individualising treatment
A detailed multinational guideline has
recently been published.5 It strongly
recommends that small numbers of
discrete actinic keratoses are best
treated by cryotherapy, with a lesser
strength of recommendation for the use

‘The principal
indication 
for referral is 
the possibility 
of cutaneous
malignancy’

key points
SELECTED BY

Dr Chris Barclay
GP, Suffolk

Actinic, or solar, keratosis is caused by chronic
ultraviolet-induced damage to the epidermis. In the UK,
15-23% of individuals have actinic keratosis lesions. It is
more common in fair-skinned individuals and patients
who are immunosuppressed. Risk factors include:
advanced age; male gender; cumulative sun exposure or
phototherapy; Fitzpatrick skin phototypes l-ll; long-term
immunosuppression and genetic syndromes e.g.
xeroderma pigmentosum and albinism.

Actinic keratoses are regarded by some authorities as
premalignant lesions that may transform into invasive
squamous cell carcinoma (SCC) and by others as in situ
SCC that may progress to an invasive stage. The risk of
malignant change appears low; up to 0.5% per lesion 
per year. Up to 20-30% of lesions may spontaneously
regress but in the absence of any reliable prognostic
clinical indicators regarding malignant potential active
treatment is considered appropriate.

Actinic keratosis lesions may present as discrete
hyperkeratotic papules, cutaneous horns, or more subtle
flat lesions on sun-exposed areas of skin. The single most
helpful diagnostic sign is an irregularly roughened surface
texture: a sandpaper-like feel almost always indicates
actinic damage. Dermatoscopy can be helpful in excluding
signs of basal cell carcinoma when actinic keratosis is 
non-keratotic. It is always important to consider the
possibility of SCC. 

Education regarding sensible sun protection measures 
is particularly important. This will minimise further actinic
damage but will not totally reverse the damage already
done and thus will not entirely prevent more actinic
keratoses developing. Patients should be able to recognise
features that might indicate malignant transformation.

Cryotherapy using liquid nitrogen can be effective but  
uncomfortable. Topical therapy with 5-fluorouracil,
diclofenac, imiquimod or ingenol mebutate are alternative
options. All can cause irritant reactions. Large areas of
actinic keratosis may require piecemeal treatment.
Surgical curettage is particularly useful for treating very
keratotic or hypertrophic actinic keratoses but formal
excision should be considered when neoplastic change is
a possibility. 

The principal indication for referral to secondary care 
is the possibility of cutaneous malignancy. However,
widespread and severe actinic damage in patients who
are immunosuppressed is also a reason for referral.
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Long-term continued vigilance and
intermittent treatment of actinic
keratosis are necessary in its effective
management.
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Useful information 

British Association of Dermatologists
www.bad.org.uk/for-the-public/skin-
cancer/sunscreen-fact-sheet

DermNet New Zealand
www.dermnetnz.org/topics/actinic-
keratosis/

British Skin Foundation
www.britishskinfoundation.org.uk/Ho
me/AK.aspx

Primary Care Dermatology Society
www.pcds.org.uk/clinical-
guidance/actinic-keratosis-syn.-solar-
keratosis
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