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Abstract

Although surgery and radiotherapy remain the most commonly used treatments for non-melanoma skin cancer, there are a variety of alternatives. Here we
discuss the use of electrochemotherapy and ablative treatments and examine the evidence for their effectiveness against a number of non-melanoma skin
cancers.
� 2019 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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Statement of Search Strategies Used and
Sources of Information

Search strategies included searching online sources us-
ing internet search engines and searches on PubMed.
Introduction

Non-melanoma skin cancers (NMSC) together are the
most common tumour worldwide. In the UK, the age-
standardised incidence rates increased by 147% in the 20
years up to 2013e2015 [1]. Most NMSC are keratinocyte
cancer, basal cell carcinomas (BCC) and squamous cell car-
cinomas (SCC). This overview looks at the role of electro-
chemotherapy (ECT) and ablative therapies in their
treatment. NMSC also includes Merkel cell carcinoma,
lymphomas and other rarer tumours. These are discussed
below.
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Electrochemotherapy

ECT is a type of chemotherapy that relies on the use of
short, but intense, electrical pulses to increase cell mem-
brane permeability (electroporation). This allows the entry
of very high doses of cytotoxic chemotherapy. Bleomycin,
either systemically or intralesionally, is most commonly
used, although cisplatinum is also used intralesionally.

ECT was first used with cisplatinum in 1991 [2], but its
adoption was slow until the publication of a set of standard
operating procedures in 2006 [3]. Since then many units
around the world have used ECT to treat a variety of
different tumours. In the UK, the National Institute of Health
and Care Excellence (NICE) has approved the use of ECT for
the treatment of metastases in the skin from tumours of
non-skin origin and melanoma (IPG466, March 2013) and
issued guidance for the treatment of primary BCC and pri-
mary SCC (IPG478, February 2014). An international regis-
ter, the InspECT register, was set up in 2008 to collect
treatment data from centres around the world with the aim
of publishing research into the use of ECT.

There are few contraindications to ECT. Treatment should
be avoided in pregnant or lactating females or patients with
a history of hypersensitivity to bleomycin or cisplatinum.
A history of symptomatic pulmonary disease or renal
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impairment may require a dose reduction. A pacemaker
does not contraindicate ECT as long as electricity is not
delivered directly to the pacemaker, although patients with
an implantable cardioverter defibrillator should have this
temporarily deactivated for delivery of the treatment. Pa-
tients usually require a general anaesthetic when multiple
lesions are treated, but local anaesthesia may be possible for
small numbers of lesions.

Intravenous bleomycin is given 8 min before electropo-
ration to allow drug distribution. Electroporation should be
completed within a 40-minwindow, during which time the
bleomycin concentration is at its peak. This allows adequate
time to treat large lesions or multiple small lesions. A va-
riety of electrodes are available for tumours of different
sizes and geometries, but in our experience an applicator
that can be adjusted to treat tumours of varying depth is
most commonly used (Figure 1). The effect of the electrical
pulse falls off rapidly outside the area of the electrodes and
the entire lesion to be treated must be encompassed,
including where feasible a margin of about 1 cm of appar-
ently normal tissue.

Acute toxicity is minimal, with no acute chemotherapy
side-effects. There may be some pain at the electroporation
site, which can normally be managed with paracetamol or
other simple analgesia. Some sites, including those close to
the periosteum, such as the pre-sternum and pre-tibia, can
experience moderate postoperative pain and it is our
practice to commence appropriate patients on a gaba-
pentinoid 48 h before treatment Patients can expect treated
nodules to form an eschar as tumour necrosis occurs about
10e14 days after treatment. Late effects are seen, with
commonly hyperpigmentation at the electroporation site.
Bleomycin pulmonary fibrosis is a recognised but rare
complication. The dose of bleomycin, 15 000 IU/m2, is low
and multiple treatments can be given. It is recommended
that the cumulative lifetime dose of bleomycin is kept
below 400 000 IU.

ECT is a safe, well-tolerated treatment that is effective
against a variety of tumour types. It is especially useful for
treating multiple metastatic lesions that would be very
difficult to manage surgically or with radiotherapy and can
be used where previous surgery or radiotherapy has failed.
For this reason, centres performing ECT are being referred
patients with primary skin or non-skin cancers arising in or
metastasising to skin. This may follow extensive standard
treatment, including surgery, radiotherapy, chemotherapy,
targeted systemic therapy or immunotherapy, where dis-
ease has become resistant to, or is not suitable for, further
standard treatments. This section will consider those dis-
eases that have shown complete or partial responses to ECT.
Fig 1. Variable applicator for electrophoresi
Basal Cell Carcinoma

BCC is the most common NMSC [4]. A variety of treat-
ments are available, including curettage, cryotherapy,
photodynamic therapy (PDT), radiotherapy and surgery
(either conventional or Mohs). ECT adds another option,
particularly for patients where surgery or radiotherapy is
contraindicated. A multicentre retrospective analysis of
data from the InsPECT database [5] of 277 patients who
underwent ECT for BCC found that of 246 evaluable patients
with a total of 466 lesions there was an objective response
rate (complete and partial) of 93.8% per patient and 95.2%
per lesion (complete response of 79.2% and 81.5%, respec-
tively). Responses were higher in patients with a primary
presentation (P ¼ 0.0035), smaller nodules <3 cm
(P ¼ 0.0009), no previous treatment (P ¼ 0.0003) and no
previous irradiation (P ¼ 0.0001). The data suggest that ECT
is a safe and effective treatment, particularly in the elderly,
or where standard treatments are contraindicated.

Squamous Cell Carcinoma

Cutaneous SCC is the second most common form of
NMSC. Tumours are conventionally treated by surgical
excision with appropriate margins. There are circum-
stances, however, where surgical excision is not feasible,
either due to the extent of surgical resection, lack of
reconstructive options or comorbidities excluding anaes-
thesia. Likewise, when radiotherapy as either a curative or a
palliative option may not be feasible and in advanced cases
with palliative intent where chemotherapy may be con-
traindicated due to comorbidities, ECT may be an effective
alternative. A retrospective series of 22 cases published by
DiMonta et al. [6] showed a 23% complete response rate and
a 59% partial response rate 4 weeks after treatment. A
prospective study by Bertino et al. [5] in 2016 reported a 55%
complete response rate and a 24% partial response rate in 50
cutaneous head and neck SCC, noting that lesions <3 cm
had a significantly better response than lesions >3 cm.

Malignant Adnexal Tumours of the Skin

This is a heterogeneous group of rare tumours including
eccrine porocarcinoma accounting for less than 1% of all
skin cancers. Given their small numbers, there is no
consensus on management guidelines. Wide surgical
resection is generally considered the primary treatment of
choice, however it is recognised that some have a pro-
pensity for local recurrence. The successful treatment of
locally recurrent porocarcinoma with ECT obtaining a
s (reproduced with permission of IGEA).
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complete response for local control has been reported [7].
At the Christie Hospital we have successfully managed a
case of widespread, locally recurrent porocarcinoma in a
lower limb where below knee amputation was considered
the only alternative.

Merkel Cell Carcinoma

Merkel cell carcinoma is a rare and aggressive cancer
whose incidence is rising. It occurs most frequently in the
head and neck area (41e50%), followed by the upper and
lower limbs (32e38%) and trunk (12e14%) [8]. This neuro-
endocrine tumour arises from the Merkel cell cutaneous
mechanoreceptor, located in the basal layer of the
epidermis, and the tumour is associated with the Merkel
cell polyomavirus in about 80% of cases. Merkel cell carci-
noma has a poor prognosis; the National Cancer Intelligence
Network, UK found that 79% of patients with Merkel cell
carcinoma died within 2 years of diagnosis, for the period
between 1999 and 2008. Standard treatment consists of
radical surgery and/or radiotherapy. Local recurrences are
common and although published literature is restricted to
case reports, ECT has been reported to be effective in
inducing complete and partial remission of tumours [9,10].

Dermatofibrosarcoma Protuberans

Dermatofibrosarcoma protuberans is a rare, slowly
growing spindle cell neoplasm usually arising in the dermis
with low grade to intermediate malignant potential. It
presents as an indurated plaque on which multiple reddish
purple, firm nodules arise, sometimes in association with
ulceration. It most commonly appears on the trunk and
extremities of young adults. In most cases it is associated
with a translocation that fuses part of the COL1A1 gene
from chromosome 17 with part of the PDGFB gene from
chromosome 22. The tumour is usually slow growing,
sometimes developing over several years, and there is often
a history of repeated local excisions followed by recurrence.
About 5% of cases will undergo high-grade sarcomatous
transformation. Standard treatment involves wide surgical
excision, or excision under Mohs micrographic control.
Cases of effective control of advanced disease with ECT have
been reported [11,12].

Angiosarcoma

Angiosarcoma is a rare, but often aggressive, vascular
neoplasm with a high propensity for local recurrence,
characterised by rapidly proliferating, extensively infil-
trating anaplastic cells derived from blood vessels. These
tumours are either primary, with a propensity for the head
and neck, secondary to chronic lymphoedema or radiation
induced, most commonly after breast irradiation. Where
radical treatment with curative intent has failed and
radiotherapy or chemotherapy are no longer palliative op-
tions, a good local response to ECT has been reported. Ac-
cording to a retrospective multicentre study including 19
patients with superficially metastatic angiosarcoma treated
by ECT between 2007 and 2014, the objective response rate
was 63% and 1-year local progression-free survival was 68%
[13e15].

Kaposi’s Sarcoma

Kaposi’s sarcoma is caused by infection with the Kaposi
sarcoma-associated herpes virus, also known as human
herpesvirus 8. Viral infection is needed to cause Kaposi’s
sarcoma but only a small proportion of those infected will
develop Kaposi’s sarcoma, usually associated with some
other weakness of the immune system, such as HIV infec-
tion or anti-rejection immune suppression. We have found
that ECT is a highly effective treatment for localised areas of
Kaposi’s sarcoma and particularly in anatomical areas such
as the hands and feet where surgery or radiotherapy would
be difficult [16,17].

Cutaneous Metastases

Any non-skin malignancy can theoretically metastasise
to the skin. Cutaneous metastases might cause bleeding,
oozing, disfigurement, pain and sometimes social embar-
rassment. Treatment of cutaneous metastases can reduce or
eliminate these symptoms and improve quality of life. Most
commonly, patients are referred with metastatic breast
disease, for which ECT has been shown to be an effective
option [18,19], and less frequently with renal, lung and
gastrointestinal cancer. ECT is an effective option that can
combine with other palliative modalities such as surgery,
chemotherapy or radiotherapy. ECT can be appropriate at
any stage in the disease process, either for local control
before the start of systemic therapy, or during or after sys-
temic therapy when resistance to treatment has developed.
Similarly, ECT can be sequenced before or after treatment
with radiotherapy, although data would suggest that the
technique is more effective in non-irradiated tissues [5].
Ablative Therapy

The first choice for the management of ‘keratinocyte
cancers’, considered by many to be the favoured term for
BCC and SCC [20], remains surgery [21,22]. A limitationwith
all other treatments is the difficulty in assessing the
completeness of treatment. When surgery is not possible,
radiotherapy is often the preferred management [23,24].
However, as discussed in another article in this special issue
[25], there are a number of situations when these options
are either not possible or preferable.

Tumours deemed low risk for recurrence or metastasis
(as outlined in Table 1) in particular may be considered
appropriate for treatments with ablative therapies.

BCC is rarely associated with metastasis [26]. Given this,
less aggressive management is more likely to be considered,
especially where excision may result in significant cosmetic
impairment. SCC, however, is associated with the majority
of NMSC deaths [27], so in considering non-standard
management, care must be taken to assess the risk of



Table 1
Low risk features for BCC and SCC

Features Low-risk BCC Low-risk SCC

Clinical
Location*/sizey Area L < 20 mm Area L < 20 mm

Area M<10 mm Area M< 10 mm
Borders Well defined Well defined
Primary versus recurrent Primary Primary
Immunosuppression No No
Site of prior radiation therapy No No (nor previous chronic trauma)

Rapidly growing tumour (n/a to BCC, which is always slow growing) No
Neurological symptoms (n/a to BCC) No
Pathological
Growth pattern/histological subtype Nodular, superficialx Not a high-risk histological subtypex
Perineural involvement No No (nor lymphatic or vascular involvement)
Degree of differentiation n/a Well or moderately differentiated
Depth of invasion/thickness n/a <2 mm, and not beyond subcutaneous fat

Adapted from the National Comprehensive Cancer Network Guidelines 2019 [8,9,22,23]. BCC, basal cell carcinoma; SCC, squamous cell
carcinoma.
* Area L: trunk and extremities (excluding hands, feet, pretibial skin and ankles); area M: cheeks, forehead, scalp, neck and pretibial skin;

area H: ‘mask area’ of face, i.e. central face, eyelids, eyebrows, periorbital skin, nose, lips, chin, mandible, preauricular and postauricular skin,
temple, ear, genitalia, hands and feet.
y Greatest tumour diameter, including peripheral rim of erythema.
x Adenoid (acantholytic), adenosquamous (showing mucin production), desmoplastic or metaplastic (carcinosarcomatous) subtypes.
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recurrence and metastasis. The characteristics of the
tumour that are associated with low risk are outlined in
Table 1. In addition to tumour features, patient character-
istics and preferences need to be considered, such as
comorbidities, concerns regarding scarring/wound healing
and cosmesis, in creating an individual’s treatment plan.
Furthermore, patients may prefer or expect to actively
participate in the decision-making process, particularly for
managing BCC [28].

Treatments for keratinocyte tumours can broadly be
categorised as physically destructive (including radio-
therapy, curettage and electrodessication, lasers and cryo-
therapy); chemically destructive [including PDT, 5-
fluorouracil (5-FU) and ECT, as discussed above]; and
immunomodulatory (including imiquimod) [29]. For this
special issue, the discussion below focuses on treatments
with higher-quality evidence from studies with longer-term
follow-up, together with some key emerging treatments
and controversies. Treatments for BCC, then SCC, have been
considered, grounding the discussion in current clinical
dermatological practice. Less commonly used novel thera-
pies of particular note from all of these categories have been
tabulated (Table 2).

Physically Destructive Treatments

Radiotherapy is considered in a separate article in this
special issue (see [43]).

Curettage and Electrodesiccation
This method (curetting/scraping off the lesion, then

performing electrodesiccation to the wound base and
margins) is a longstanding, commonly used treatment for
low-risk primary BCC and can yield high cure rates, with
historical recurrence rates of 4.3e18.1% [44] at 5 years for
BCC. The choice of site is important. There are high recur-
rence rates when mid-facial BCC are treated compared with
BCC elsewhere on the head and neck [45] and it should not
be used at sites that bear terminal hairs [27], given the risk
of follicular extension of tumour and the theoretically
higher risk of recurrence at these sites, as well as disfiguring
postoperative alopecia within the scar.

Although one, two or even three [46] cycles of curettage
then electrodessication have been established as the stan-
dard of care, given the relatively large scars that result from
this process and the longer healing time, an approach
regaining interest in the recent past is performing curettage
alone, with reports of 5-year cure rates of the order of 96%
for BCC [47] and 97% in a small series of SCC [48]. This is in
keeping with historical recurrence rates of 3.4e4.5% [49] at
2 or more years for (mostly small) SCC. Recurrence rates
have been found to be highly histological subtype [50] and
operator [51] dependent, and recurrence of SCC after
curettage and electrodesiccation from the pinna resulted in
death for 2/15 patients in one study [52].

As curettage (with or without electrodesiccation) is
relatively easily delivered, quick and therapeutic, as well as
diagnostic, it is cost-effective and so will probably remain a
key approach in selected NMSC where excision is not
feasible or desirable.

Cryotherapy/Cryosurgery
In cryotherapy, liquid nitrogen at a temperature ofe196�C

is applied by either direct contact or open spray to the skin
surface to induce tissue necrosis. One difficulty with this
modality is that any regimen aggressive enough to
adequately treat NMSC is usually also associated with sig-
nificant adverse effects and poor cosmetic outcomes [53].
Where expertise is available, however, results with cryo-
therapy have been reported as equivalent to PDT, with



Table 2
Additional and emerging treatments for keratinocyte tumours

Treatment (Putative) mechanism of action Further details

Ingenol mebutate
(topical gel)

Ingenol rapidly induces necrosis
specifically targeted to dysplastic cells
and causes neutrophil-mediated
immunostimulatory effects [30]

Currently approved only for use in field cancerisation with
actinic keratosis. Evidence of efficacy in superficial BCC is
limited to case reports/small series [31] and an early
randomised dose-finding trial [32], but this may prove a useful
option

5-fluorouracil
(intralesional injections)

Fluorouracil reduces cell proliferation
and induces cell death, particularly in
cells with high cell division rates and
combinations

Data are scarce; however, it may be useful in low-risk SCC
[33,34]

Interferon a2b
(perilesional injections)

Immune modulator effect on tumour
cells

96% cure rate reported in a series of superficial and nodular BCC
after 10 years of follow-up; however, nine treatment visits are
typically required and flu-like side-effects were reported in all
patients [35]

Solasodine
glycoalkaloids (topically)

Not fully understood: may disrupt the
cell membrane, resulting in cell lysis
or causes TNF receptor activation and
binding to TNF leading to cancer cell
death by apoptosis

78% response rate in a study of 98 patients with BCC after 1 year
of follow-up [36]

Non-ablative laser:
pulsed dye laser

BCC has a clinically visible
telangiectatic vascular network,
amenable to treatment with a
vascular-specific 595 nm pulsed dye
laser, resulting in selective damage of
these vessels, rather than an
unspecific effect through bulk heating

Pulsed dye laser has been used to good effect in managing small
BCC [37] but caution is advised with larger tumours: in a case
series where both superficial and nodular lesions were treated
on four occasions, those less than 1.5 cm had a 91.7% complete
response rate, compared with only 25% for larger lesions [38].
Small studies, including some BCC at high-risk sites, showed a
complete clinical response of 75e78.6% [39,40].
Dyspigmentation was a significant risk, with hypopigmentation
and hyperpigmentation rates of 93% and 37%, respectively [39].
Overall, pulsed dye laser is thought to be a moderately effective
treatment, but its use is recommended largely in small well-
defined superficial and/or nodular BCC in low-risk areas

Non-ablative laser: Nd:YAG As above, targets a BCC’s vascular
network

One small retrospective study showed 100% clearance after an
average of 9 months of follow-up, a larger prospective study of
33 BCC on the trunk and extremities reported a histological
clearance rate of 90% and no scarring was observed [41], so this
may be a treatment option with good potential

Combination therapy:
nanoparticle technology
for PDT

Nanoparticles may help deliver
aminolevulinic acid in topical PDT by
stabilising aminolevulinic acid and
improving cutaneous penetration

In mouse studies, the volume of SCC tumours reduced 68% 2
weeks after four treatments with nanoparticle PDT [42]

BCC, basal cell carcinoma; PDT, photodynamic therapy; SCC, squamous cell carcinoma; TNF, tumour necrosis factor.
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similar clearance rates [54,55], especially for elderly patients
with low-risk, small, superficial BCC on the trunk and ex-
tremities. However, the procedure is not standardised and
meta-analyses have shown that recurrence rates when
treating BCC are less favourable than surgery or radiotherapy
at 21.0% compared with 3.3% and 3.2%, respectively [28,56].

Pooled average recurrence rates for SCC after cryo-
therapy have been calculated at 0.8% in the eight reported
studies (of 273 patients) that describe recurrence after
cryotherapy [19], but there was variability in the number of
freezeethaw cycles used.

Given this, at present, cryotherapy is rarely used to treat
NMSC in dermatological practice. More recently, intrale-
sional cryotherapy (where a probe is used to introduce
liquid nitrogen directly into the tumour tissue so that
freezing is initiated in its core) has been trialled. A study of
eight patients with superficial and nodular BCC of the lower
limbs showed a 100% histological clearance rate at 85 days,
although the mean recovery time was notably long at 80
days [57]. Another group showed that 45/46 (97.8%) pa-
tients with facial superficial and nodular BCC had a com-
plete response after one treatment, with 69.6% patients
describing a good to excellent cosmetic result [58]. Larger
studies are needed to investigate a possible place for
intralesional cryosurgery in managing BCC.

Ablative Lasers
Carbon dioxide and erbium yttrium aluminium garnet

(Er:YAG) lasers work by ablating tissue through the vapor-
isation of tissue water. Both achieve similarly good thera-
peutic and aesthetic results in themanagement of BCC, with
the carbon dioxide laser showing 63e100% complete
response rates [59,60] and Er:YAG lasers achieving results
comparable with PDT (91.75%) in one study [61]. Data are
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relatively scarce for laser treatment, so in practice their use
is typically limited to centres with ease of access.

Ablative Fractional Lasers plus Topical Treatments
This is an area of increasing interest. Fractionation of a

laser beam of energy into multiple microbeams produces
skip columns of thermal injury to the epidermis and dermis,
known as microthermal zones. This significantly enhances
the uptake of topically applied therapeutic agents [62].

Several studies have shown that pretreatment with
ablative fractional lasers (AFXL) increases aminolevulinic
acid (ALA) and methyl aminolevulinate (MAL) induced
fluorescence, improving the effectiveness of PDT in patients
with nodular BCC: 12 months after two treatment cycles,
clearance rates were 63e92.9% [63,64] in the pretreated
arms compared with 56e80.4% in the non-pretreated arms.

Given the literature showing ablative laser treatment for
SCC in situ [65], a single-blind comparative trial of patients
with microinvasive SCC (i.e. SCC limited to papillary dermis)
was carried out, comparing (Er:YAG) AFXL treatment then
PDT (single treatment) with two treatments with MAL-PDT.
This showed a complete response rate 3 months after
treatment of 84.2% for the combined arm and 52.4% for
MAL-PDT alone (P ¼ 0.03). After 24 months, the recurrence
rate was significantly lower with AFXL-PDT (12.5% versus
63.6%) (P ¼ 0.006). Given the shallow depth of penetration
of lasers, and the biology of SCC, care must be taken before
this treatment is considered.

Chemically Destructive Treatments

Photodynamic Therapy
PDT uses visible light (blue or red) and a light-sensitive

topical compound, commonly either 5-ALA or MAL, to
induce a photodynamic reaction through enhanced light
absorption by protoporphyrin IX, resulting in destruction of
malignant keratinocyte cells. Protocols for PDT vary with
regards to the photosensitiser used (although efficacy is
equivalent) [66], the duration of application of the photo-
sensitiser and the number of treatment sessions. The main
side-effect is localised pain. Good response rates at 5 years
of follow-up are seen with low-risk superficial and nodular
BCC with PDT (53e62.7%) [67e70]. The main advantage of
PDT is cosmetic outcome, which has been repeatedly shown
to be superior to both surgery and cryotherapy [71]. PDT is
therefore recommended as a treatment of choice for pa-
tients with multiple superficial BCC, particularly if located
at cosmetically important locations, especially if the patient
is unable to apply a topical treatment. Given the risks of
incomplete ablation, the role of PDT (as with all topical
treatments) in managing nodular BCC is less clear, but it
may be considered for small lesions where other treatments
are not suitable.

Recently, daylight PDT, in which natural sunlight is the
light source, has been used very successfully to treat non-
hyperkeratotic actinic keratoses on the face and scalp [72].
A pilot study of primary superficial and small nodular BCC
treated with daylight PDT cleared 74% at 12 months [73].
Penetration of topically applied photosensitisers through
keratinised tumour surfaces will probably be less effective
in thicker tumours, so there has recently been a focus on
delivering both ALA and the light source intra-tumourally.
One small study showed promising results in patients
with nodular BCC, with no clinical recurrence observed
(mean follow-up 19.5 months) [74]. Larger studies are
necessary before daylight PDT or intra-tumoural PDT may
be recommended as a treatment alternative for BCC.

A few studies have confirmed the histological clearance
of SCC after PDT; one small study showed complete
response rates at 2 years of 25.8% and 57.5% for invasive and
micro-invasive SCC, respectively [75]; another study of 25
patients (treated with an intravenous photosensitiser)
showed recurrence or metastatic disease in four patients
[76]. Given this (albeit limited) data, PDT is not currently
recommended to treat invasive SCC [5].

Fluorouracil
5-FU is a thymidylate synthase inhibitor that blocks the

synthesis of pyrimidine thymidine, a nucleoside required
for DNA replication, so rapidly replicating malignant cells
undergo cell cycle arrest and apoptosis [77]. Topical 5% 5-FU
is a long-established treatment for superficial BCC. At 3
years it showed a complete response rate equivalent to
imiquimod; however, after 5 years of follow-up this drop-
ped to 70%, compared with 80.5% [69] with imiquimod.
Nodular BCC treatment has been disappointing, with a
21.4% recurrence rate in one 10-year follow-up study [78].
Local skin reactions are very common (erythema, pruritus,
burning sensation, inflammation), although systemic
toxicity is rare; use of 5-FU cream is usually limited to the
treatment of small and superficial BCC.

Topical 5-FU is not recommended for use in invasive SCC
[20], although intralesional 5-FU has been used to good
effect in a small number of case reports (see Table 2) and so
may be an emerging therapeutic option.

Immunomodulatory Treatments

Imiquimod
Imiquimod is an immune-response modifier. It stimu-

lates Toll-like receptors expressed on dendritic cells and
monocytes, increasing the production of cytokines and
chemokines, which promote T-helper-1 innate and adaptive
cell-mediated immune responses to make tumour cells
more susceptible to apoptosis [79]. High-level evidence
from a randomised controlled trial of 601 superficial BCC
showed that 5% imiquimod cream was superior when
compared with PDT and topical 5-FU, with a clinical clear-
ance of 80.5% 5 years after treatment [69]. Cosmetic
appearance was graded as better for imiquimod when
reviewed independently [69]. Further case series of super-
ficial BCC and small nodular BCC have shown clearance
rates of 87% [54] and 65% [80], respectively. Especially
where scarring or cosmesis is a concern, imiquimod may be
considered the treatment of choice for superficial BCC at
low-risk sites.

There have been a small number of case reports and two
case series of the use of imiquimod in treating SCC on thin
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periorbital skin [81e83]. Recently, however, there has been
a report describing the development of SCC in three pa-
tients after treatment of in situ SCC with imiquimod [84].
Given the risk of metastasis, the use of imiquimod for the
treatment of confirmed SCC is not recommended [20].
Conclusions

The use of either ECT or one of a variety of different
ablative therapies offers many non-surgical, non-radio-
therapy options for the treatment of NMSC. Great care
should be given to deliver the ‘right treatment to the right
lesion’ [85] for any given patient. The area of greatest con-
troversy with keratinocyte tumour management is the de-
cision about which treatment would be optimal for the
given situation. The ablative therapies outlined above may
be suitable when managing low-risk lesions, such as small
or superficial BCC, particularly when the risk to benefit ratio
from complex surgery or radiotherapy is increased. The
variety of treatment options allow for the approach to be
tailored to the lesion and individual patient preference.

Increasing numbers of studies are being carried out in
which various therapies are combined, in an effort to
maximise the tolerability of treatments for patients. Com-
bined approaches, such as combinations of PDT with other
topical treatments, show promise, and warrant further
exploration in managing BCC. Caution is needed in assess-
ing novel treatments for SCC, given its more aggressive
biology.

Clinicians will be supported in assessing treatment op-
tions if in future studies, diagnosis, treatment courses and
outcomes are standardised, using a core outcome set [86],
and, ideally, recurrence, adverse events and cosmetic out-
comes recorded, as well as details of healthcare costs. The
InspECT register, an international register dedicated to ECT,
is a valuable step in this direction.
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