
A ustralia has one of the highest rates of skin cancer in 
the world, with keratinocyte cancers being the most 
common type. Keratinocyte cancers, formerly known 
as nonmelanoma skin cancers, comprise basal cell 

carcinoma (BCC) and cutaneous squamous cell carcinoma 
(SCC). Actinic keratosis is a precancerous lesion that can develop 
into SCC. Keratinocyte cancers cause about 560 deaths annually 
in Australia and accounted for over 939,000 treatments in 2015 
alone.1,2 Furthermore, keratinocyte cancers are responsible for 
a disproportionately high financial cost to the healthcare system, 
representing 8% of healthcare spending on cancer in 2008-09 
and over $700 million in reimbursements for diagnosis, inves-
tigations and treatment annually.1,2 

GPs have an important role in the prevention, early detection 
and management of keratinocyte cancers in Australia. Skin con-
sultations account for 14.8% of GP consultations, and skin cancers 
are the second most common reason for specialist referral.3 GPs 
are also well positioned to educate patients on the importance of 
sun-safe behaviours and to detect skin cancers at the earliest 
opportunity through full skin checks and opportunistic skin 
screening. 

In 2019, Cancer Council Australia published updated guidelines 
on the diagnosis and management of keratinocyte cancers in the 
form of a ‘living guideline’.4 This update was a response to 
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    KEY POINTS

•	Australia has one of the highest rates of skin cancer in the 
world, with keratinocyte cancer (formerly termed 
‘nonmelanoma skin cancer’) the most common type.

•	GPs play a crucial role in the detection and early 
management of keratinocyte cancers.

•	Cutaneous squamous cell carcinoma (SCC) can 
metastasise; for patients with SCC unsuitable for surgery, 
treatment options include radiation therapy, chemoradiation, 
epidermal growth factor receptor (EGFR) inhibitors and 
immunotherapy.

•	Basal cell carcinoma (BCC) is the most common 
keratinocyte cancer in Australia; hedgehog pathway 
inhibitors are a recent treatment option for patients with 
advanced metastatic BCC.

•	Patients with keratinocyte cancers with poor prognostic 
features or locoregional spread should be referred to a 
specialist multidisciplinary team for planning and 
management.
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significant changes in treatment over the 
past decade, particularly radiotherapy and 
immunotherapy of advanced keratinocyte 
cancers. These changes led the Australian 
Government Department of Health to 
commission the Keratinocyte Cancer 
Guidelines Working Party to revise the 
2008 guidelines on diagnosis and manage-
ment of BCC and SCC.5

Here, we summarise the presentation, 
diagnosis and latest updated treatment and 
referral recommendations for keratinocyte 
cancers as per the updated 2019 guidelines.4 
Key changes in the updated guidelines are 
summarised in Box 1. The important role 
of GPs in educating patients about sun-safe 
behaviour to help prevent keratinocyte 
cancers is discussed elsewhere.6

Actinic keratosis
Actinic keratoses, also known as solar 
keratoses, are precancerous lesions com-
monly found on sun-exposed areas such 
as the face, scalp, ears and back of the hands 
(Figures 1a and b). They progress to SCC 
at the rate of 0.075% to 0.1% per lesion per 
year, sometimes extrapolated to up to 10% 
over 10 years.7

Associated factors
Actinic keratoses are clinically significant 
not only because they may progress to SCC 
but also because the presence of multiple 
actinic keratoses indicates significant 
ultraviolet (UV) light exposure. It is rec-
ommended that patients with multiple 
actinic keratoses have full skin checks on 
a regular basis with their GP, who may 

arrange referral to a specialist dermatologist 
if appropriate.

Presentation and diagnosis
Actinic keratoses have varied clinical pres-
entations. They are classically described 
as gritty macules, papules or plaques on 
an erythematous base, often with rough 
yellow or white scale. They can also pres-
ent as hyperkeratotic, pigmented or 
atrophic lesions. The lesions are typically 
asymptomatic but may sting or itch.

The diagnosis of actinic keratosis is 
predominantly clinical. Biopsy should be 
considered if there is concern that the 
lesion may be an early SCC. Hallmark 
signs raising concern include tenderness, 
bleeding, inflammation and growth in 
height or thickness. 

On biopsy, the distinction between an 
actinic keratosis and SCC is the extent of 
keratinocyte atypia:
•	 in actinic keratosis, keratinocyte 

atypia is confined to the lower portion 
of the epidermis

•	 in SCC, keratinocyte atypia occupies 
the entire epidermis and may 
infiltrate deeper into the dermis. 

Treatment of actinic keratosis
Localised treatment
The first-line modality for localised treat-
ment of actinic keratosis is liquid nitrogen 
cryotherapy. This usually causes a blister 
that heals over seven to 10 days. The dura-
tion of therapy varies depending on lesion 
size and location, but a freeze of about three 
to five seconds is recommended. 

keratinocyte skin cancers
 continued 

1. CHANGES IN THE 2019 UPDATED 
CANCER COUNCIL AUSTRALIA 
GUIDELINES ON MANAGEMENT OF 
KERATINOCYTE CANCERS4

•	 The term ‘keratinocyte cancer (KC)’ is 
now preferred to ‘nonmelanoma skin 
cancer (NMSC)’
–– ‘NMSC’ can be ambiguous and 
includes several other malignant 
skin conditions, such as Merkel 
cell carcinoma and 
dermatofibrosarcoma protuberans 

•	 Advances in radiation therapy mean 
the following patients should be 
referred to a radiation oncologist for 
an opinion:
–– patients not suitable for surgery 
(because of risk, preference, 
cosmesis, function)

–– primary treatment of stage T3 or  
T4 KC lesions and recurrent or 
persistent lesions 

–– postsurgical treatment of high-risk 
KC lesions, including T3 or T4 
stage lesions, invasion of more 
than 6 mm depth, inadequate 
margins on excision where further 
surgery is problematic, regional 
involvement, high-risk features 

•	 Patients with locoregional advanced 
KCs should be managed by a 
multidisciplinary team (surgeons, 
dermatologists, radiation and medical 
oncologists):
–– platinum-based chemoradiation 
therapy is an option for 
unresectable cutaneous SCC 

–– cetuximab (EGFR inhibitor) is 
approved for treatment of 
cutaneous SCC of the head and 
neck and can be offered in the 
context of radiation therapy for 
locally advanced disease or 
platinum-based chemotherapy for 
recurrent or metastatic disease 

–– cemiplimab (PD1 inhibitor) 
treatment is TGA approved and is 
an option for treating cutaneous 
SCC if it is not amenable to surgery 
or chemoradiation therapy 

–– hedgehog pathway inhibitors 
(sonidegib and vismodegib) are an 
option for treating BCC not 
amenable to surgery or radiation 
therapy

Abbreviations: SCC = squamous cell carcinoma;  
EGFR = epidermal growth factor receptor.

Figures 1a and b. Actinic keratoses. a (left). 
On the left cheek. b (above). On the forearm.
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Curettage, electrodessication and shave 
treatments can also be considered as treat-
ment for actinic keratosis. However, these 
treatments are often reserved for larger, 
thicker lesions.

Field therapy 
Field therapies should be considered for 
areas that contain multiple actinic kera-
toses. Field therapies include:8
•	 fluorouracil 5% cream
•	 imiquimod cream
•	 ingenol mebutate gel 
•	 photodynamic therapy, involving 

application of a photosensitising 
chemical to the lesion, followed by 
irradiation with an appropriate light 
source (Table). 
Patient education about these therapies 

is paramount, as they act by inducing an 
inflammatory reaction, including redness, 
soreness and crusting. Patients are best 
counselled about this before therapy, 
including being shown pictures of expected 
reactions. 

Squamous cell carcinoma 
The second most common skin cancer in 
Australia is cutaneous SCC (Figures 2a 
and b). The age-standardised incidence rate 
of cutaneous SCC is about 387 per 100,000 
in people aged 14 years and over.9 The 
incidence increases steeply with age from 
mid-adulthood and appears higher in men 
than in women across all age groups. 

The most common sites of cutaneous 
SCC are the head and neck areas in men, 
and the upper limbs followed by the head 
and neck areas in women. After account-
ing for body surface area, the highest 
incidence of cutaneous SCC in both men 
and women is on the face, particularly the 
lips, ears, nose, cheek and eyelids. 

Associated factors 
Cutaneous SCC can arise de novo with 
no risk factors or triggers. However, cutan
eous SCC may also develop from actinic 
keratosis or be associated with the use of 
immunosuppressive medications, infec-
tion (e.g. by oncogenic subtypes of human 

papillomavirus), chronic inflammation 
or previous trauma (Figure 3). The two 
main risk factors for SCC are: 
•	 cumulative UV exposure, which 

damages the DNA of keratinocytes 
and impairs the immune system

•	 lighter Fitzpatrick skin type, which 
increases susceptibility to the effects 
of UV exposure.
The primary concern with SCC is its 

ability to metastasise, with metastatic SCC 
accounting for about 20% of skin cancer 
deaths. A large nationwide study in Eng-
land found the incidence of metastatic 
SCC in people with primary cutaneous 
SCC to be 1.1% in women and 2.5% in 
men over 36 months.10

Presentation and diagnosis
Cutaneous SCC has a spectrum of pres-
entations. In-situ SCC is termed Bowen’s 
disease and presents typically as an ery-
thematous patch or plaque with scale and, 
in rare cases, pigmentation. On histopatho-
logical examination, Bowen’s disease shows 

TABLE. FIELD THERAPIES FOR ACTINIC KERATOSIS

Medication Action Treatment regimen Comments

Fluorouracil 5% 
cream

Antimetabolite Applied by patient once or twice daily 
for two to four weeks (face) or three 
to six weeks (body)

One of the most common field therapies 
because of its cost (about $60/tube), ease 
of use and efficacy

Imiquimod cream Enhances the local 
immune system

Applied by patient three nights a 
week (washed off the following 
morning) for three to four weeks

Review should be undertaken four weeks 
after treatment; treatment cycle can be 
repeated once if required
As this immune alteration is achieved through 
toll-like receptor 7 activation, inflammatory 
reactions can vary in severity because of 
varying levels of expression in the population

Ingenol  
mebutate gel

Plant extract that 
activates protein 
kinase C, leading to 
an immune response 
and cell death

Applied as a 0.015% gel to face 
or scalp for three consecutive 
days, or 0.05% gel to other body 
regions for two days

The inflammatory response develops 
rapidly; skin heals in about seven days

Photodynamic therapy 
with a photosensitising 
agent (e.g. methyl 
aminolevulinate)

Apoptosis and 
necrosis of target 
cells

The photosensitising agent is applied 
to the treatment area, then occluded 
for three hours before being exposed 
to a dedicated light source

Usually only one treatment required, and 
the treatment area is reassessed at three 
months

Diclofenac  
sodium gel

Nonsteroidal anti-
inflammatory agent

Applied by patient twice daily for 
60 to 90 days

Used in practice but not included in the 
Therapeutic Guidelines recommendations

Adapted from Dermatology Expert Group. Solar damage and skin cancer. In: eTG complete [Internet]. Melbourne: Therapeutic Guidelines Limited; 2017.8 
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keratinocyte atypia involving the full thick-
ness of the epidermis. Without treatment, 
2 to 5% of cases of Bowen’s disease progress 
to involve the dermis, defined as invasive 
SCC.7 SCC presents as an erythematous 
keratotic papule or nodule, which may be 
tender on palpation. 

Diagnosis of Bowen’s disease and SCC 
is via biopsy. If invasive cutaneous SCC is 
suspected, the biopsy should be deep 
enough to determine the extent of dermal 
involvement. Regional lymph nodes 
should be examined, and suspected metas-
tases should be confirmed with fine needle 
aspiration. Key factors that indicate a poor 
prognosis for SCC include regional spread, 
perineural invasion, poorly differentiated 
histological appearance, higher-risk sites 
and comorbidities such as immunosup-
pression (Box 2).4

Treatment of SCCs
Surgery
Surgical treatment options for cutaneous 
SCC include local excision and Mohs micro-
graphic surgery. Low-risk lesions can be 
treated with surgical excision, curettage and 
electrodesiccation, or punch excision. Larger 
lesions up to 20 mm can be removed using 
a scalpel, ensuring adequate lateral and deep 
margins. Adequate deep margins are par-
ticularly important, as inadequate deep 
margins significantly increase the risk of 

recurrence. Fear of damaging underlying 
anatomy and inexperience may lead to 
incomplete deep margins in otherwise 
easily resectable tumours. The orientation 
of the excision is important; tumours should 
be excised along relaxed skin tension lines, 
but in a line that avoids distortion.  

For patients with lesions with poor prog-
nostic features, such as size 20 mm or more, 
or poor differentiation (Box 2), referral to a 
multidisciplinary team or to a specialist for 
assessment and treatment should be con-
sidered.4 Mohs micrographic surgery is a 
surgical option for cases where tissue pres-
ervation and cosmesis is of paramount 
importance. The technique involves histo-
pathological examination of frozen sections 
of almost the entire peripheral and deep 
margins of the excised tissue, in contrast 
with standard sectioning, where 0.1 to 1% 
of the surgical margin is examined. 

Surgical treatment of advanced cutan
eous SCC with nodal involvement involves 
lymphadenectomy for disease in the axilla 
or groin, or selective neck dissection for 
cervical lymph node involvement. Dermal 
lymphatic spread (in-transit metastasis) 
should be managed by wide surgical exci-
sion followed by adjuvant radiotherapy.

Radiation therapy 
Radiation therapy for SCC has improved 
significantly in the past few decades. 

Modified fractionation schedules and more 
precise fractionation techniques allow an 
improved balance between killing tumour 
cells and minimising effects on normal 
tissue. 

There are several indications for radio
therapy of cutaneous SCC. First, it is a 
therapeutic option when surgery is not 
feasible because of patient frailty, comor-
bidities or high surgical or bleeding risk, 
or when surgery will have a significant 
effect on cosmesis or functional outcome. 
Secondly, referral to a radiation oncologist 
for multidisciplinary care should be 
considered for patients with T3 or T4 stage 
primary tumours or persistent or recur-
rent cutaneous SCC. 

Referral for a radiation oncologist opin-
ion about postoperative radiation therapy 
should also be considered for patients who 
have had complete excision of high-risk 
cutaneous SCC, such as T3 or T4 stage 
tumours, and those with more than 6 mm 
depth of invasion, inadequate margins on 
excision when further surgery is problem-
atic, regional involvement or other poor 
prognostic features (Box 2). 

Systemic treatment 
Locoregional advanced cutaneous SCC 
represents an advanced stage of disease 
that may present de novo or after previous 
surgery and radiation therapy. The goal of 
treatment is to clear local disease and 
prevent further recurrence or regional 
metastasis. However, options may be 

keratinocyte skin cancers
 continued 

Figures 2a and b. Squamous cell carcinoma 
on the right second finger. a (left). Dorsal 
view. b (above). Radial view.

Figure 3. Persistent verruca vulgaris on the 
right thumb with histological changes 
overlapping with squamous cell carcinoma.
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limited by the location of the primary 
tumour and patient comorbidities and 
whether they are amenable to surgery or 
radiation therapy. Patients should be 
assessed on a case-by-case basis in a multi-
disciplinary setting. 

For patients with resectable disease, 
surgery followed by adjuvant radiation 
therapy is the preferred treatment. For 
patients with unresectable disease, plati-
num-based chemoradiation may be 
considered. 

Cetuximab, an epidermal growth fac-
tor receptor (EGFR) inhibitor, is approved 
for treatment of SCC of the head and 
neck. It can be used in combination with 
radiation therapy for locally advanced 
disease, or in combination with platinum- 
based chemotherapy for recurrent or 
metastatic disease. 

For patients unsuitable for surgery 
or  radiation therapy, treatment with 

cemiplimab (a PD-1 inhibitor) may be an 
option. Cemiplimab has TGA approval in 
Australia for adults with metastatic or 
locally advanced cutaneous SCC who are 
not candidates for curative surgery or 
radiation therapy. 

Basal cell carcinoma 
BCC has the highest incidence of all 
cancers in Australia. The estimated age-
standardised annual incidence rate of BCC 
is 884 per 100,000 overall, and is higher in 
men than in women (1041 versus 745 per 
100,000). The incidence of BCC increases 
with age, although not linearly. It is higher 
in men compared with women up to age 
50 years but similar at older ages. In both 
sexes, 50% of BCCs are found on the head 
and neck, 25% on the trunk and about 10% 
on each of the upper and lower limbs.9 

Associated factors
As with SCC, UV radiation is the greatest 
risk factor for BCC, but unlike SCC, risk 
is associated with intense episodes of burn-
ing rather than cumulative exposure. BCCs 
rarely metastasise, and the main clinical 
concern is local destruction. BCC features 
associated with a poorer prognosis are 
listed in Box 3. 

Presentation and diagnosis
The most common BCC presentation is 
the nodular form, appearing as pearly 
papules or nodules with evident telangi-
ectasia or umbilication. BCCs may ulcer-
ate and are often found in the head and 
neck regions, even in areas of little sun 
exposure such as the inner canthus. Super-
ficial BCCs present as erythematous 
patches or plaques, often on the trunk or 
extremities (Figure 4). 

BCCs can also be pigmented, leading 
to a clinical differential diagnosis of mel-
anoma, but an evident pearly edge and 
vascularity seen macroscopically or 
through a dermatoscope can aid in the 
distinction (Figure 5). Less common BCC 
variants include sclerosing (morphoeic or 
scar-like), micronodular and basosqua-
mous BCCs.

BCCs are often diagnosed by biopsy. 
The BCC site and histological subtype 
dictate treatment. 

Treatment of BCCs
Topical therapies 
Superficial BCCs may be treated with 
topical therapies, including curettage and 
electrodesiccation, cryotherapy, imiqui-
mod cream and photodynamic therapy. 
Cryotherapy is performed with a double 
freeze-thaw cycle of 20 to 30 seconds. This 
causes a significant blister that heals in 
about three to four weeks. It can lead to 
hypopigmentation, so it is important to 
counsel patients about this. 

Similarly, imiquimod treatment of 
BCCs is more intensive than for actinic 
keratoses, with therapy applied by the 
patient for five nights per week for six 
weeks. Imiquimod stimulates the immune 
system and causes local skin inflammation, 
destroying the lesion. The degree of 
inflammation is variable and depends 
partly on the type of skin lesion and 
genetic factors. If severe inflammation 
occurs, patients may need to take a break 
from therapy for a week or two to allow 
time for the reaction to settle before 
continuing treatment. There is usually a 
good cosmetic outcome with little scarring 
after imiquimod treatment.  

Photodynamic therapy can be used for 
superficial and thin nodular BCCs. It 
usually requires two treatment sessions, 
one week apart, with lesions first descaled 
or debulked, and the sensitising agent 
applied at a thickness of 1 mm and a margin 
of 5 mm.

2. FEATURES ASSOCIATED WITH 
POORER PROGNOSIS OF CUTANEOUS 
SQUAMOUS CELL CARCINOMA4

•	 Stage
–– regional spread 
–– perineural invasion 

•	 Size 20 mm or more, tumour depth 
over 4 mm 

•	 Poorly differentiated subtypes or 
fibrosing on histological examination

•	 Clinical signs of rapid growth or 
greater spread (e.g. palpable 
thickness, diffuse infiltration and 
induration with poor demarcation of 
tumour edges, tenderness and 
inflammation)

•	 Higher-risk sites (e.g. ear, lips) and 
multiple skin cancers

•	 Previous recurrence or skin cancers

•	 Inadequately treated lesions

•	 Non-UV-induced lesions  
(e.g. oncogenic HPV subtypes, 
arsenic exposure)

•	 Comorbidities, including 
–– immunosuppression
–– skin-related disorders  
(e.g. scleroderma, xeroderma 
pigmentosa)

Abbreviation: HPV = human papillomavirus.

3. FEATURES ASSOCIATED WITH 
POORER PROGNOSIS OF BASAL CELL 
CARCINOMA4

•	 Subtype
–– infiltrating
–– sclerosing (morphoeic)
–– micronodular
–– basosquamous

•	 Recurring tumours

•	 Perineural invasion

keratinocyte skin cancers
 continued 
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Surgical treatment options 
Surgery is usually the first-line therapy 
for nonsuperficial BCCs such as nodular 
or nodulocystic BCCs. It often involves 
excision and direct closure. Options 
include electrodessication and curettage 
in anatomically favourable areas. 

Micronodular, infiltrating and fibrosing 
(morphoeic) BCCs are less well defined 
and need surgical excision with wider 
margins. For patients with these types of 
BCC or lesions with poor prognostic fea-
tures (Box 3), referral to a specialist is 
appropriate for consideration of options 
such as Mohs micrographic surgery, post-
surgical adjuvant treatments in certain 
cases and close follow up. The rate of recur-
rence of this group of tumours is higher if 
histological margins are close or the BCC 
is incompletely excised.

Radiation therapy 
Radiation therapy using curative doses  
is an alternative treatment for BCCs if  
the patient declines surgery or surgery  
is inappropriate because of patient factors 
such as frailty, tumour-related factors (e.g. 
where tissue conservation or cosmesis is 

a high priority, such as in BCC of the 
eyelid) or treatment-related factors  
(e.g. concurrent anticoagulant therapy). 

For patients with a T3 or T4 stage 
primary BCC or persistent or recurrent 
BCC, referral to a radiation oncologist for 

keratinocyte skin cancers
 continued 

Figure 4. Superficial basal cell carcinoma on 
the mid-back.

Figure 5. Pigmented basal cell carcinoma of 
the nasal bridge, along with a nodular basal 
cell carcinoma of the nose.
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an opinion regarding radiation therapy 
should be considered. Patients with post-
operative BCCs with high-risk features 
may also be referred for an opinion from 
a radiation oncologist.

Persistent BCCs after a curative dose 
of radiation therapy should be treated in 
consultation with a radiation oncologist. 
Biopsy and salvage excision surgery are 
often required. 

Systemic therapy 
Metastatic BCC is rare. If suspected, con-
firmation is required via biopsy. Patients 
with complex locally advanced disease are 
best treated by a multidisciplinary team that 
includes surgeons, dermatologists, radiation 
oncologists and medical oncologists. 

Locoregional metastases should be 
treated if possible with surgical excision 
or radiation therapy. When treatment with 
curative intent (surgery, radiation therapy 
or both) is not possible, oral therapy with 
a hedgehog pathway inhibitor such as son-
idegib or vismodegib should be considered. 
Sonidegib and vismodegib appear to have 
similar efficacy and have similar side 

effects, including muscle spasms, hair loss, 
taste loss and cramps. In some cases, if side 
effects are not tolerated, intermittent dos-
ing with a hedgehog inhibitor can be used. 

When should a GP refer?
GPs are well positioned to educate patients 
on the importance of sun-safe behaviours, 
to detect skin cancers at the earliest oppor-
tunity and to provide initial management. 
Recommendations on when to consider 
referring patients for specialist care are 
shown in Box 4. 

Patients with suspicious lesions and 
those requiring surveillance or surgical 
management, including Mohs micro-
graphic surgery, may be referred to a der-
matologist. Referrals to plastic surgery and 
surgical oncology specialists are appropri-
ate for lesions that require complex surgical 
management or have higher risk features. 
For patients who are unable to undergo 
surgery because of lesion features or 
comorbidities, referral for a radiation oncol-
ogy opinion is appropriate. For complex 
tumours and metastatic tumours, referral 
to a multidisciplinary team that  includes 
dermatologists, surgeons and medical 
and radiation oncologists is recommended 
for planning and management.  

Conclusion
Keratinocyte cancers are the most common 
skin cancer encountered in Australia, and 
GPs play a crucial role in their detection 
and early management. Full-skin exami-
nation is recommended for patients at risk 
of skin cancers, as many areas of the skin 
cannot be adequately monitored by patients 
themselves. Prevention through sun-safe 
education, early detection and appropriate 
treatment can help reduce the impact these 
cancers have on patients’ lives and the 
healthcare system.�   MT
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4. WHEN TO CONSIDER SPECIALIST 
REFERRAL FOR KERATINOCYTE SKIN 
CANCERS

•	 Uncertain diagnosis or doubts about 
appropriate treatment

•	 Lesions >1 cm (and certainly those 
>2 cm)

•	 Multiple lesions
•	 Technically difficult sites, such as the 

ear, tip of nose or eyelid
•	 Recurrent lesions despite treatment
•	 Incompletely excised lesions
•	 Recommended treatment is beyond 

the skills of the practitioner, or difficulty 
with technique or anatomy is expected

•	 SCC on the lips and ears
•	 Infiltrating or scar-like morphoeic BCC
•	 Cosmetic concerns
•	 Areas where palpable regional lymph 

nodes suggest metastatic spread of 
SCC

•	 When the GP will be unavailable for 
regular follow up, especially for an SCC

Abbreviations: BCC = basal cell carcinoma;  
SCC = squamous cell carcinoma.

keratinocyte skin cancers
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