
Test your diagnostic skills in our 
regular dermatology quiz. What is 
the cause of these scaly plaques 
on a background of chronically 
sun-damaged skin?

Case presentation
An 80-year-old Caucasian man presents 
for his annual full skin examination. He 
has scaly plaques over sun-exposed areas, 
including his head (Figures 1a and b) and 
arm (Figure 2). There is no tenderness or 
itch associated with the lesions.

The patient had a squamous cell carci-
noma excised from his scalp two years 
previously. He has no history of immuno-
compromise or use of photosensitising 
medications. He denies a family history of 
melanoma or other skin cancer.

The patient is otherwise well and taking 
no regular medications. Before retirement, 
he worked as a builder and he still enjoys 
playing golf.

On examination, multiple scaly plaques 
are observed on the right side of the patient’s 
face and the dorsum of his right hand and 
forearm. A background of sun-damaged 
skin is noted. There is no associated cervical, 
axillary or inguinal lymphadenopathy. He 
has Fitzpatrick skin type 2.

Differential diagnoses
Conditions to consider among the differ-
ential diagnoses include the following.

Squamous cell carcinoma in situ
Squamous cell carcinoma (SCC) in situ, 
which is also known as intraepidermal 
SCC or Bowen’s disease, is considered to 
be a premalignant lesion. If left untreated, 
it has the capacity to progress to an inva-
sive malignancy; however, this is rare 
(published rates are between 3% and 5%).1 
SCC in situ presents as a plaque that is red, 
scaly and crusty and often asymptomatic. 

Sun-exposed areas, such as the upper or lower 
limbs, are typical locations. A skin biopsy 
may be needed to establish a diagnosis.

Cutaneous squamous cell  
carcinoma
Cutaneous SCC (cSCC) occurs when dys-
plastic squamous cells invade the dermis. 
They typically present as progressively 
enlarging hyperkeratotic nodules that can 
be tender or indurated and are often ulcer-
ated. The diagnosis is usually clinical and 
can be confirmed by biopsy. High-risk 
SCCs include lesions that are located  
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Figures 1a and b. The case patient at presentation, with 
multiple erythematous, scaly plaques visible on the right 
side of his forehead (above) and ear (right).
Images published with patient consent.

Figure 2. Lesions on the right forearm and hand (case patient).
Image published with patient consent.
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on mucosal surfaces, such as the lips or 
genitalia, as these have a strong propensity 
to metastasise, particularly in patients who 
are immunosuppressed.2,3

Superficial basal cell carcinoma
Basal cell carcinoma (BCC) is the most 
common cancer arising from the basal cells 
of the epidermis. Clinically, a superficial 
BCC can resemble an SCC in situ as a small 

erythematous plaque with associated ulcer-
ation; however, a BCC may have a visible 
shine over its surface. Superficial BCCs 
tend to ulcerate and are not usually scaly. 
They tend to be locally invasive but metas-
tasis is rare.

Nodular basal cell carcinoma
A nodular BCC typically presents as a 
slow-growing, pearly, elevated nodule that 

can bleed and ulcerate centrally and has 
a surrounding fleshy, shiny rim. They 
commonly arise on the face, particularly 
on the nose or near the eyelids, and are 
usually solitary. Arborising telangiectasia 
can be noted on dermoscopic examination, 
which is pathognomonic for BCC.

Seborrhoeic keratosis
Seborrhoeic keratosis is a common benign 
cutaneous eruption associated with increas-
ing age, the cause for which is unknown. 
The clinical presentation can vary but they 
often occur as a warty solitary plaque or as 
a papule. The hallmarks of seborrhoeic ker-
atoses include fissures, furrows forming a 
cerebriform pattern, white milia-like cysts 
and comedo-like openings, which can all 
be visualised on dermoscopy.

Actinic keratosis
This is the correct diagnosis. Actinic ker-
atosis (AK), also known as solar keratosis, 
is a lesion that manifests following cumu-
lative exposure to UV radiation, which 
causes irreversible DNA damage within 
keratinocytes. Australia has the highest 
prevalence of AK, where it is estimated  
to affect more than 40% of adults over  
the age of 40 years.4,5 Risk is increased  
for Caucasian people (Fitzpatrick skin 
type 1 and 2) and people who live in close  
proximity to equatorial regions, where 
there is greater exposure to UV radiation.6 
Increasing age, male sex, immunocompro-
mise, photosensitising drugs (e.g. azathio-
prine) and occupational exposure to arsenic 
are other risk factors. Solid organ transplant 
recipients are up to 250 times more likely 
to develop AK.7

AK has a predilection for sun-exposed 
areas of skin. Commonly affected sites 
include the face (particularly the nose), 
the upper and lower limbs, including the 
dorsum of the hands and feet, and 
the scalp in bald men.

The clinical appearance of AKs can vary 
significantly, both within and between 
individuals, often making this common 
condition a challenging diagnosis.8 Clini-
cally, AK can present as a macule or a 
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MEDICAL THERAPIES FOR ACTINIC KERATOSIS

5-Fluorouracil
5-Fluorouracil (5-FU) is a chemotherapeutic agent that has a cytotoxic effect on actinic skin, 
with efficacy dependent on the degree of inflammation, erosion and ulceration elicited. In a 
randomised control trial, a single two- to four-week course of topical 5-FU showed effective 
chemoprevention of cutaneous squamous cell carcinoma for one year.13

5-FU is available in two cream formulations: a 5% strength (applied once or twice daily) 
and newer 4% strength (applied once daily). The use of twice daily 5% 5-FU or once daily 4% 
5-FU cream has demonstrated similar rates for complete clearance of actinic keratosis (AK), 
with the 4% cream showing superior tolerability.14 The 4% cream, which is indicated for the 
treatment of AK of the face, ears and/or scalp, is applied for a period of four weeks, as 
tolerated. The 5% cream is usually applied for three to four weeks.

A liquid solution of 0.5% 5-FU in combination with 10% salicylic acid is available, which is 
indicated for targeted lesion and/or small-field therapy. It is applied once daily for up to 12 weeks.

Combination treatment of 5-FU plus calcipotriol has been described as being effective.15 
However, this is not routinely used in Australia as calcipotriol is not PBS listed.

Patients need to be counselled about the expected inflammatory response to 5-FU. 
Common side effects include soreness and pain at the site of application, itchiness or 
irritation, darkening or reddening of the skin, burning, crusting, increased photosensitivity 
and scarring. To improve tolerability, patients are usually advised to treat one anatomical 
segment at a time (e.g. first the forehead and temples, then cheeks and nose, then quadrants 
of the scalp and ears), often during winter when sun exposure is more easily avoided.

Imiquimod
Imiquimod 5% cream is a topical immunomodifying field treatment. It promotes the secretion  
of proinflammatory cytokines, which in turn stimulate the host immune response to induce 
apoptosis in precancerous cells in AK.

Imiquimod is available in a 5% cream formulation. For the treatment of AK, it is generally 
applied three times per week for up to four weeks initially followed by a treatment-free period 
(cyclical regimen), or up to 16 weeks (continuous regimen).11,12,16 It has a similar side effect 
profile to 5-FU but is less cost effective. The treatment is usually applied directly to actinic 
skin, covering a small area of the face at a time to improve tolerability. It is generally left on 
overnight for approximately eight hours and washed off with water afterwards.

Photodynamic therapy
Photodynamic therapy (PDT) is a two-step process for destroying precancerous cells that 
involves applying a photosensitising chemical to actinic skin and then exposing the treated area 
to light. Daylight PDT utilising methyl aminolevulinate (MAL) is an efficacious field treatment for 
AK, especially for large areas of chronic actinic damage, and is generally well tolerated.17 

Conventional PDT, which utilises 5-aminolevulinic acid or MAL as a photosensitising agent and 
a source of red light, can be difficult to access in Australia.

Diclofenac sodium
Diclofenac sodium 3% gel (in 2.5% hyaluronic acid) is a topical NSAID that can be used  
for AK treatment. It is applied twice daily for up to three months.18 This treatment has limited 
use in clinical practice due to poor efficacy compared with the treatments discussed above.
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hyperkeratotic palpable plaque or papule 
on a background of normal skin or on skin 
that has a confluent erythematous appear-
ance due to chronic sun damage. There is 
variation in the colour of AKs – lesions can 
be flesh-coloured, inflamed or erythema-
tous or, rarely, associated with pigment.9 
The consistency of the lesions can also vary,  
being associated with a slight scale, often 
resembling a wart in appearance.

Clinically, there is thought to be a con-
tinuum between actinic keratosis, SCC in 
situ and cSCC; however, progression is 
uncommon. The risk of malignant trans-
formation of AK to SCC within one year 
is reported to be less than 1 in 1000.10 
Untreated, the majority of AKs remain 
stable or regress.9,10 On examination, SCC 
in situ tend to be more plaque-like and 
prone to bleeding than AKs. Tenderness 
is uncommon for AK but cSCC are often 
tender.

Management
Evidence-based treatment for AK is 
informed by Cancer Council Australia’s 
Clinical Practice Guidelines for Keratinocyte 
Cancer and the American Academy of 
Dermatology’s Guidelines of Care for the 
Management of Actinic Keratosis.11,12 Both 
physical and medical therapies are used  

to treat AK. The main goals are to treat 
symptoms and to improve cosmesis.

Cryotherapy, ideally with a liquid 
nitrogen spray, is a practical and efficient 
treatment option for AK.12 It is important 
to note that lesions will recur as a rule. 
Routine excision of AK is not generally 
recommended.

Medical therapies for AK are listed in 
the Box.11-18 For patients whose lesions are 
widespread and resistant to previous treat-
ment, a field therapy will be the treatment 
of choice. Addition of a keratolytic agent 
(e.g. 10% salicylic acid) can improve 
penetration. 

In addition, patients should be coun-
selled about the need for sun protection. 
This includes wearing long-sleeved, dark-
coloured clothing with a close weave and 
broad-brimmed hats and applying sun-
screen. Patients should be informed that 
regular use of sunscreen not only prevents 
the development of AK, but also enhances 
the remission of existing lesions.19

Outcome
For the case patient, the diagnosis of AK is  
consistent with his history of significant 
cumulative sun exposure. He recalls blis-
tering sunburns as a child growing up in 
Victoria, and he had an outdoor occupation 

and sporting hobby. At the time of this 
presentation, his AKs had been treated with 
cryotherapy over a period of years, but the 
lesions were recurring and increasing in 
number.

As the patient’s AKs were resistant to 
previous cryotherapy and he had wide-
spread actinic damage, a field therapy was 
selected. He commenced treatment with 
5% 5-fluorouracil, to be applied once daily 
for four weeks during the winter months, 
and advised to treat one area at a time (first 
the forehead and temples, then the cheeks 
and nose, then the quadrants of the scalp 
and ears, and then the right hand and arm),  
to eventually cover all areas of concern. 
He was counselled about the expected 
inflammatory response and need to avoid 
sunlight exposure because of the photo-
sensitising nature of the cream. He was 
also given advice about sun protection, 
including the regular use of SPF50+ sun-
screen, to optimise his clinical response, 
and encouraged to continue his annual 
skin-cancer surveillance.�   MT
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