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Summary These guidelines for management of primary cutaneous squamous cell carcinoma present evidence-
based guidance for treatment, with identi®cation of the strength of evidence available at the time of

preparation of the guidelines, and a brief overview of epidemiological aspects, diagnosis and

investigation.

Disclaimer

These guidelines, prepared on behalf of the British
Association of Dermatologists, the British Association

of Plastic Surgeons and in consultation with members
of the Faculty of Clinical Oncology of the Royal College

of Radiologists, re¯ect the best published data available

at the time the report was prepared. Caution should be
exercised in interpreting the data; the results of future

studies may require alteration of the conclusions or

recommendations in this report. It may be necessary or
even desirable to depart from the guidelines in the

interests of speci®c patients and special circumstances.

Just as adherence to the guidelines may not constitute
defence against a claim of negligence, so deviation from

them should not be necessarily deemed negligent.

De®nition

Primary cutaneous squamous cell carcinoma (SCC)

is a malignant tumour that may arise from the

keratinizing cells of the epidermis or its appendages. It

is locally invasive and has the potential to metastasize

to other organs of the body. These guidelines are
con®ned to the treatment of SCC of the skin and the

vermilion border of the lip, and exclude SCC of the

penis, vulva and anus, SCC in situ (Bowen's disease),
SCC arising from mucous membranes, and keratoa-

canthoma.

Incidence, aetiology and prevention

SCC is the second most common skin cancer and, in

many countries, its incidence is rising.1±5 Its occur-

rence is usually related to chronic ultraviolet light
exposure and is therefore especially common in the

sun-damaged skin of fair-skinned individuals, in

albinos and in those with xeroderma pigmentosum. It
may develop de novo, as a result of previous exposure to

ionizing radiation or arsenic, within chronic wounds,

scars, burns, ulcers or sinus tracts, and from pre-exist-
ing lesions such as Bowen's disease (Ôintraepidermal

SCCÕ).6±14 Individuals with impaired immune function,

for example those receiving immunosuppressive drugs
following allogeneic organ transplantation or those

with lymphoma or leukaemia, are at increased risk of

this tumour; some SCCs are associated with human
papillomavirus infection.15±23 There is good evidence

linking SCCs with chronic actinic damage and to

support the use of sun avoidance, protective clothing
and effective sunblocks in the prevention of actinic

keratoses and SCCs; this is particularly important for
patients receiving long-term immunosuppressive

medication.24±27
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Clinical presentation

SCC usually presents as an indurated nodular

keratinizing or crusted tumour that may ulcerate, or
it may present as an ulcer without evidence of

keratinization.

Diagnosis

The diagnosis is established histologically. The histol-

ogy report should include the following: pathological
pattern (e.g. Ôadenoid typeÕ) cell morphology (e.g.

Ôspindle cell SCCÕ), degree of differentiation (Ôwell

differentiatedÕ or Ôpoorly differentiated)Õ, histological
grade (as described by Broders, Appendix 2), depth

(thickness in mm), the level of dermal invasion (as

Clark's levels, excluding layers of surface keratin), and
the presence or absence of perineural, vascular or

lymphatic invasion. The margins of the excised tissue

should be stained prior to tissue preparation to allow
their identi®cation histologically and comment should

be made on the lateral and deep margins of

excision.28±40

Prognosis

The accumulated experience of treating cutaneous SCC

by various methods has allowed some generalizations
to be made about prognosis based on the original

lesion. Factors that in¯uence metastatic potential

include anatomical site, size, rate of growth, aetiology,
degree of histological differentiation and host immuno-

suppression. These details are frequently omitted from

reported series of treated SCC and the conclusions of
such series must therefore be interpreted with caution.

Patient referral patterns may in¯uence local experience

of this condition, and series reported from of®ce
practices tend to suggest a more favourable prognosis

than cases reported from hospital and tertiary

centres.41±48

Factors affecting metastatic potential of
cutaneous squamous cell carcinoma (SCC)

Site

Tumour location in¯uences prognosis: sites are listed in

order of increasing metastatic potential.30,41,49±52

1 SCC arising at sun-exposed sites excluding lip and

ear.

2 SCC of the lip.

3 SCC of the ear.
4 Tumours arising in non-sun-exposed sites (e.g.

perineum, sacrum, sole of foot).

5 SCC arising in areas of radiation or thermal injury,
chronic draining sinuses, chronic ulcers, chronic

in¯ammation or Bowen's disease.

Size: diameter

Tumours greater than 2 cm in diameter are twice as

likely to recur locally (15á2% vs. 7á4%), and three times
as likely to metastasize (30á3% vs. 9á1%) as smaller

tumours.41

Size: depth

Tumours greater than 4 mm in depth (excluding
surface layers of keratin) or extending down to the

subcutaneous tissue (Clark level V) are more likely to

recur and metastasize (metastatic rate 45á7%) com-
pared with thinner tumours.29,35,41 Recurrence and

metastases are less likely in tumours con®ned to the

upper half of the dermis and less than 4 mm in depth
(metastatic rate 6á7%).31,32,35,41

Histological differentiation

Poorly differentiated tumours (i.e. those of Broders'

grades 3 and 4; Appendix 2) have a poorer prognosis,
with more than double the local recurrence rate

and triple the metastatic rate of better differentiated

SCC.33,34,41 Tumours with perineural involvement are
more likely to recur and to metastasize.39,53 It seems

logical that lymphatic or vascular invasion might imply

a poor prognosis, but there is no evidence to support
this as an independent risk factor.

Host immunosuppression

Tumours arising in patients who are immunosup-

pressed have a poorer prognosis. Host cellular immune

response may be important both in determining the
local invasiveness of SCC and the host's response to

metastases.22,23,28

Previous treatment and treatment modality

The risk of local recurrence depends upon the treat-
ment modality. Locally recurrent disease itself is a risk

factor for metastatic disease. Local recurrence rates are
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considerably less with Mohs' micrographic surgery
than with any other treatment modality.41,50±52,54,55

Treatment

In interpreting and applying guidelines for treatment of
SCC, three important points should be noted:

· There is a lack of randomized controlled trials (RCTs)

for the treatment of primary cutaneous SCC.
· There is widely varying malignant behaviour in

those tumours that fall within the histological

diagnostic category of Ôprimary cutaneous SCCÕ.
· There are varied experiences among the different

specialists treating these tumours; these are deter-

mined by referral patterns and interests. Plastic and
maxillofacial surgeons may encounter predominantly

high-risk, aggressive tumours, whereas dermatolo-

gists may deal predominantly with smaller and less
aggressive lesions.

However, there are three main factors that in¯uence

treatment, which are:
· the need for complete removal or treatment of the

primary tumour;

· the possible presence of local Ôin transitÕ metastases;
· the tendency of metastases to spread by lymphatics

to lymph nodes.

The majority of SCCs are low risk and amenable to
various forms of treatment, but it is essential to identify

the signi®cant proportion that are high-risk. These

may be best managed by a multiprofessional team
with experience of treating the most malignant

tumours.42,43,45,48,56±59

The goal of treatment is complete (preferably histo-
logically con®rmed) removal or destruction of the

primary tumour and of any metastases. In order to

achieve this the margins of the tumour must be
identi®ed. The gold standard for identi®cation of

tumour margins is histological assessment, but most

treatments rely on clinical judgement. It must be
recognized that this is not always an accurate predictor

of tumour extent, particularly where the margins of the

tumour are ill-de®ned.40,60±63

SCC may give rise to local metastases, which are

discontinuous with the primary tumour. Such

Ôin-transitÕ metastases may be removed by wide surgical
excision or destroyed by irradiation of a wide ®eld

around the primary lesion. Small margins may not
remove metastases in the vicinity of the primary tumour.

Locally recurrent tumour may arise either due to

failure to treat the primary continuous body of tumour,
or from local metastases.28,32,42,43,45,54,57,64,65

SCC usually spreads to local lymph nodes and
clinically enlarged nodes should be examined

histologically (for example by ®ne needle aspiration or

excisional biopsy). Tumour-positive lymph nodes are
usually managed by regional node dissection, but

detailed discussion of the management of metastatic

disease is beyond the scope of these guidelines.49,66±69

In the absence of clinically enlarged nodes,

techniques such as high resolution ultrasound-guided

®ne needle aspiration cytology may be useful in
evaluating regional lymph nodes in patients with high

risk tumours.70±73 The role of sentinel lymph node

biopsy has not been established.
Although there are many large series in which long-

term outcome after treatment for cutaneous SCC has

been reported (comprehensively summarized in Rowe
et al. 41), there are no large prospective randomized

studies in which different treatments for this tumour

have been compared.42,63,74±76

Guidelines for patient treatment

Conclusions from population-based studies do not

necessarily indicate the best treatment for an indi-

vidual patient. In particular, when choosing a
treatment modality it is important to be aware of

the factors that may in¯uence success. Curettage and

cautery, cryosurgery, and to a lesser degree radio-
therapy, are all techniques in which the outcome

depends of the experience of the physician. Although

the same could be said of surgical excision and Mohs'
micrographic surgery, these two modalities provide

tissue for histological examination that allows the

pathologist to assess the adequacy of treatment and
for the physician to undertake further surgery if

necessary. For this reason, where feasible, surgical

excision (including Mohs' micrographic surgery
where appropriate) should be regarded as the treat-

ment of ®rst choice for cutaneous SCC. The other

techniques can yield excellent results in experienced
hands, but the quality of treatment cannot be

assured or audited contemporaneously by a third

party.28,41,46,61,62,67,69,74,77±79

Surgical excision

Surgical excision is the treatment of choice for the
majority of cutaneous SCC. It allows full characteriza-

tion of the tumour and a guide to the adequacy of
treatment through histological examination of the

margins of the excised tissue.32,41
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When undertaking surgical excision a margin of
normal skin is excised from around the tumour. For

clinically well-de®ned, low risk tumours less than 2 cm

in diameter, surgical excision with a minimum 4-mm
margin around the tumour border is appropriate and

would be expected to completely remove the primary

tumour mass in 95% of cases61 (Strength of Recommen-
dation A, Quality of Evidence II-iii). Narrower margins of

excision are more likely to leave residual tumour. In

order to maintain the same degree of con®dence of
adequate excision, larger tumours, high risk tumours

of Broders' grade 2, 3 or 4, tumours extending into the

subcutaneous tissue and those in high-risk locations
(ear, lip, scalp, eyelids, nose) should be removed with a

wider margin (6 mm or more) and the tissue margins

examined histologically, or with Mohs' micrographic
surgery.50±52,61

It is only meaningful to consider such margins

when the peripheral boundary of the tumour appears
clinically well-de®ned. The concept of a Ôsurgical

marginÕ (i.e. normal-appearing tissue around the

tumour) is based upon an assumption that the
clinically visible margin of the tumour bears a

predictable relationship to the true extent of the

tumour, and that excision of a margin of clinically
normal-appearing tissue around the tumour will

encompass any microscopic tumour extension. The

wider the surgical margin, the greater the likelihood
that all tumour will be removed. Large tumours have

greater microscopic tumour extension and should be

removed with a wider margin. This concept is equally
valid for non-surgical treatments such as radiotherapy

and cryotherapy in which a margin of clinically

normal-appearing tissue is treated around the tumour.
Mohs' micrographic surgery does not make this

assumption but displays the margins of the tissue for

histological examination, and allows a primary tu-
mour mass, growing in-continuity to be excised

completely with minimal loss of normal tissue. There

are important lessons to be learned from the experi-
ences of micrographic surgery in treating cutaneous

SCC (see below).40,41,50±52,54,62

Local metastases

Microscopic metastases may be found around high-
risk primary cutaneous SCC.43,65,68 Under these

circumstances a ÔwideÕ surgical margin extending well

beyond the primary tumour may include such met-
astases and thus have a higher cure rate than a

narrower margin. Mohs' micrographic surgery removes

tumour growing in continuity but does not identify
in-transit micrometastases. For this reason some

practitioners of Mohs' micrographic surgery will

excise a further surgical margin when treating high
risk tumours after the Mohs' surgical wound has been

histologically con®rmed to be clear of the primary

tumour mass.43,68

Histological assessment of surgical margins

Conventional histological examination of one or more
transverse sections of excised tissue displays a cross-

section of the tumour and tissue margins. This is the

best way of assessing and categorizing the nature of the
tumour, and it is usual to comment on whether the

tumour extends to the tissue margin, or if not, to record

the margin of uninvolved skin around the tumour.40

The value of such comments depends on how closely

the section examined re¯ects the excised tissue in

general. If SCC appears to extend to the margin of the
examined tissue, then it should be assumed, particu-

larly if the true margin of the tissue has been stained
prior to sectioning, that excision is incomplete. Orien-

tating markers or sutures should be placed in the

surgical specimen by the surgeon to allow the pathol-
ogist to report accurately on the location of any

residual tumour. A pathologist, using the conventional

Ôbreadloaf Õ technique for examining tissue, typically
views only a small sample of the specimen microscop-

ically,40 and this may allow incompletely excised high-

risk tumour to go undetected. There are several
alternative tissue preparations that allow the peripher-

al margins of the excised tissue to be more compre-

hensively examined.60 The clinician and pathologist
must work closely together in order to ensure appro-

priate sampling and microscopic examination of

excised tissue, particularly with high-risk tumours.40,60

Mohs' micrographic surgery differs because the

tissue is not displayed in cross-section and, if the ®rst

level of excision is adequate, tumour may not be seen at
all in the microscopic sections. There are technical

factors that may occasionally hamper identi®cation of

SCC in frozen sections and under these circumstances
®nal histological examination should be undertaken on

formalin-®xed tissue.80,81

Mohs' micrographic surgery

Mohs' micrographic surgery allows precise de®nition
and excision of primary tumour growing in-continuity,

and as such would be expected to reduce errors in
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primary treatment that may arise due to clinically
invisible tumour extension. There is good evidence that

the incidence of local recurrent and metastatic disease

are low after Mohs' micrographic surgery and it should
therefore be considered in the surgical treatment of

high-risk SCC, particularly at dif®cult sites where wide

surgical margins may be technically dif®cult to achieve
without functional impairment32,41 (Strength of Rec-

ommendation B, Quality of Evidence II-iii). The best cure

rates for high risk SCCs are reported in series treated by
Mohs' micrographic surgery.41 Where Mohs' micro-

graphic surgery is indicated but not available then one

of the other histological techniques to examine the
peripheral margin of the excised tissue should be

employed.60

However, there are no prospective randomized stud-
ies comparing therapeutic outcome between conven-

tional or wide surgical excision vs. Mohs' micrographic

surgery for cutaneous SCC.
It is ®rmly established that incomplete surgical

excision is associated with a worse prognosis

and, when doubt exists as to the adequacy of
excision at the time of surgery, it is desirable, where

practical, to delay or modify wound repair until

complete tumour removal has been con®rmed
histologically.28,41±45,53

Curettage and cautery

Excellent cure rates have been reported in several

series41,63,74,78 and experience suggests that small
(< 1 cm) well-differentiated, primary, slow-growing

tumours arising on sun-exposed sites can be removed

by experienced physicians with curettage. There
are few published data relating outcome after

curettage of larger tumours and different clinical

tumour types.
The high cure rates reported following curettage

and cautery of cutaneous SCC (Quality of Evidence

II-iii) may re¯ect case selection, with a greater
proportion of small tumours treated by curettage

than by other techniques, but also raise the question

as to whether curettage per se has a therapeutic
advantage. The experienced clinician undertaking

curettage can detect tumour tissue by its soft

consistency and this may be of bene®t in identifying
invisible tumour extension and ensuring adequate

treatment. Conventionally, cautery or electrodesic-

cation is applied to the curetted wound and the
curettage±cautery cycle then repeated once or twice.

In principle, curettage could be combined with other

treatments such as surgical excision, cryotherapy or
radiotherapy; it is routinely undertaken to ÔdebulkÕ
the tumour prior to Mohs' micrographic surgery.

Curettage provides poorly orientated material for
histological examination and no histological assess-

ment of the adequacy of treatment is possible.

Curettage and cautery is not appropriate treatment
for locally recurrent disease.

Cryosurgery

Good short-term cure rates have been reported for

small histologically con®rmed SCC treated by cryosur-

gery in experienced hands. Prior biopsy is necessary to
establish the diagnosis histologically. There is great

variability in the use of liquid nitrogen for cryotherapy

and signi®cant transatlantic variations in practice. For
this reason caution should be exercised in the use of

cryotherapy for SCC, although it may be an appropriate

technique for selected cases in specialized centres.41,77

Cryosurgery is not appropriate for locally recurrent

disease.

Radiotherapy

Radiation therapy alone offers reported short- and long-
term cure rates for SCC that are comparable with other

treatments.32,41,74 Radiotherapy will, in certain cir-

cumstances, give the best cosmetic and ¤ or functional
result. This will often be the case for lesions arising on

the lip, nasal vestibule (and sometimes the outside of the

nose) and ear, among others. Certain very advanced
tumours, where surgical morbidity would be unaccept-

ably high may also be best treated by radiotherapy.

Elective prophylactic lymph node dissection

Elective prophylactic lymph node dissection has been
proposed for SCC on the lip greater than 6 mm in depth

and cutaneous SCC greater than 8 mm in depth, but

evidence for this is weak46,49 (Strength of Recommenda-
tion C, Quality of Evidence II-iii). Elective lymph node

dissection is not routinely practised and there is no

compelling evidence of bene®t over morbidity.29,30,36

The multiprofessional oncology team

Patients with high risk SCC and those presenting with
clinically involved lymph nodes should ideally be

reviewed by a multiprofessional oncology team which

includes a dermatologist, pathologist, appropriately

2 2 R . M O T L E Y et al.

Ó 2002 British Association of Dermatologists, British Journal of Dermatology, 146, 18±25



trained surgeon (usually a plastic or maxillofacial
surgeon), clinical oncologist and a clinical nurse

specialist in skin cancer. Some advanced tumours are

not surgically resectable1 and these should be managed
in a multiprofessional setting in order that other

therapeutic options are considered. Patients should be

provided with suitable written information concerning
diagnosis, prognosis and follow-up support, local and

national support organizations and, where appropriate,

access to a multiprofessional palliative care team.

Follow-up

Early detection and treatment improves survival of

patients with recurrent disease. Ninety-®ve percent of
local recurrences and 95% of metastases are detected

within 5 years.32,41 It would therefore seem reasonable

for the patient who has had a high-risk SCC to be kept
under observation for recurrent disease for this period

of time (Strength of Recommendation A, Quality of

Evidence II-ii). Patients should be, as far as possible,
instructed in self-examination. Observation for recur-

rent disease may be undertaken by the specialist,

primary care physician or by patient self-examination.
The decision as to who follows the patient will depend

upon the disease risk, local facilities and interests.32,41

Summary of treatment options for primary
cutaneous squamous cell carcinoma

Please see Table 1 for recommendations.

Appendix 1

Full details of the British Association of Dermatologists'

guidelines process are published in a previous edition of

the journal.82

Strength of recommendations

A There is good evidence to support the use of the

procedure.

B There is fair evidence to support the use of the
procedure.

C There is poor evidence to support the use of the

procedure.
D There is fair evidence to support the rejection of the

use of the procedure.

E There is good evidence to support the rejection of
the use of the procedure.

Quality of evidence

I Evidence obtained from at least one properly

designed, randomized control trial.

II-I Evidence obtained from well-designed controlled
trials without randomization.

II-ii Evidence obtained from well-designed cohort or

case±control analytic studies, preferably from more
than one centre or research group.

II-iii Evidence obtained from multiple time series with
or without the intervention. Dramatic results in

uncontrolled experiments (such as the introduction of

penicillin treatment in the 1940s) could also be
regarded as this type of evidence.

III Opinions of respected authorities based on clinical

experience, descriptive studies or reports of expert
committees.

IV Evidence inadequate owing to problems of meth-

odology (e.g. sample size, or length or comprehensive-
ness of follow-up or con¯icts in evidence).

Table 1. Summary of treatment options for primary cutaneous squamous cell carcinoma

Treatment Indications Contraindications Notes

Surgical excision All resectable tumours Where surgical morbidity is likely to

be unreasonably high

Generally treatment of choice for SCC

High risk tumours need wide margins or

histological margin control

Mohs, micrographic surgery ¤
excision with histological control

High risk tumours,

recurrent tumours

Where surgical morbidity is likely to be

unreasonably high

Treatment of choice for high risk

tumours

Radiotherapy
Curettage and cautery

Non-resectable tumours
Small, well-de®ned

low-risk tumours

Where tumour margins are ill-de®ned
High risk tumours Curettage may be useful prior to surgical

excision

Cryotherapy Small, well-de®ned,
low risk tumours

High risk tumours, recurrent tumours Only suitable for experienced
practitioners

M U L T I P R O F E S S I O N A L G U I D E L I N E S : P R I M A R Y C U T A N E O U S S C C 2 3

Ó 2002 British Association of Dermatologists, British Journal of Dermatology, 146, 18±25



Appendix 2

Broders' histological classi®cation of differentiation in

squamous cell carcinoma

Broders devised a classi®cation system in which grades

1, 2 and 3 denoted ratios of differentiated to undiffer-
entiated cells of 3 : 1, 1 : 1 and 1 : 3, respectively.

Grade 4 denoted tumour cells having no tendency

towards differentiation.
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