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120 NMSC deaths occurred in Western Australia and
accounted for just under 1% of all cancer-related deaths.

 

1

 

The morbidity of treating patients with metastatic SCC is
considerable with most requiring major surgery and adju-
vant radiotherapy.

In parts of northern Australia, the annual incidence of
cutaneous SCC in men exceeds 1300 per 100 000 popula-
tion.
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 In general, the majority of lesions (80–90%) arise on
the sun-exposed HN in older men.

 

4

 

 Accurate epide-
miological data are lacking; however, it is often reported
that the incidence of patients with cutaneous SCC develop-
ing metastases to regional lymph nodes is low (approxi-
mately 2–3%).

 

5

 

 Although this might be true for the many
patients who present with small (

 

<

 

2 cm), thin (

 

<

 

4 mm) and
previously untreated cutaneous SCC, this low incidence
underestimates the potential risk to a subset of patients
with high-risk cutaneous SCC.

 

6

 

Patients with high-risk cutaneous SCC can be defined as
those with a markedly higher risk (

 

>

 

5%) of having subclin-
ical metastases to regional lymph nodes based on unfavour-
able primary lesion and patient factors. Patients may have
one, or more, risk factors (Table 1).

The current clinical TNM staging system inadequately
prognosticates patients with NMSC. Size alone is the only
criterion for assigning T stage in patients without invasion
of muscle or cartilage (T4),

 

7

 

 and important features such as
thickness/depth of invasion, grade or the presence of PNI
are not considered. Despite these limitations, patients with
high-risk cutaneous SCC can be defined and clinicians
should be aware so that appropriate treatment can be rec-
ommended. As with many clinical scenarios it is usually a
combination of primary lesion factors, in conjunction with
patient factors and preferences that clinicians use in deci-
sion-making. It is therefore imperative that pathologists

 

SUMMARY

 

Non-melanoma skin cancers occur at an epidemic
rate in Australia. With an ageing population more
Australians will develop these cancers and at an
increasing rate. In the majority of cases, local treat-
ment, usually excision, is highly curative. However, a
subset of the population are diagnosed with a high-
risk cutaneous squamous cell carcinoma, defined as
a patient having a higher risk of subclinical
metastases to regional lymph nodes based on
unfavourable primary lesion features and patient
factors. Despite treatment, patients developing
metastatic cutaneous squamous cell carcinoma expe-
rience mortality and morbidity usually as a conse-
quence of uncontrolled metastatic nodal disease. It is
therefore important that clinicians treating skin can-
cers have an understanding and awareness of these
high-risk patients. The aim of this article is to discuss
the features that define a high-risk patient and to
present some of the issues pertinent to their treat-
ment.
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INTRODUCTION

 

Non-melanoma skin cancers are a major public health
problem in Australia and around the world. Despite most
patients with NMSC being cured, a small number will die
as a consequence of metastatic SCC usually to regional
lymph nodes of the HN.

 

1,2

 

 In one study over a 5-year period,
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report important histological factors such as size, grade,
thickness/depth of invasion, excision margins and the pres-
ence or absence of PNI.

Patients with cutaneous SCC rarely undergo elective
treatment to regional lymph nodes, although this approach
is accepted dogma and considered best practice in the anal-
ogous setting of mucosal HN SCC if the risk of subclinical
disease is deemed 

 

>

 

20%.
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 Elective nodal treatment is justi-
fied given the morbidity and mortality of recurrent neck
disease even if an overall survival benefit is lacking. As an
example, in a study of 359 patients with T1/T2 clinically
node-negative oral cavity/oropharynx SCC, those patients
placed on observation (

 

n

 

 

 

=

 

 179) experienced a significant
difference in nodal relapse compared with patients under-
going elective neck dissection (

 

n

 

 

 

=

 

 180) (27% 

 

vs

 

 8%;

 

P

 

 

 

≤

 

 0.0001). This benefit translated into a significant
improvement in disease-free survival.

 

9

 

 There is currently
no consensus in the setting of high-risk cutaneous SCC
regarding electively treating regional lymph nodes.

 

RISK FACTORS

Size

 

Increasing lesion size is associated with decreasing local
control and an increasing risk of regional nodal
metastases. In one study, size independently predicted for
disease specific survival in a series of 210 patients with
cutaneous SCC (

 

<

 

4 cm 

 

vs

 

 

 

≥

 

4 cm; 

 

P

 

 

 

=

 

 0.002).

 

10

 

 Although
some suggest that size alone is a weak predictor for
metastases,

 

1

 

 many studies report a threshold size of around
2 cm (T1 primary lesion) beyond which patients have an
increasing propensity to metastasize to nodes.

 

6,11–16

 

 In a
series of 200 patients with cutaneous SCC treated with
Mohs’ surgery, 12.5% subsequently developed metastatic
cutaneous SCC with the authors reporting a significant dif-
ference in the rate of nodal metastases from various pri-
mary sites of the HN using a 2-cm threshold size (13% 

 

vs

 

68%; 

 

P

 

 

 

=

 

 0.004).

 

6

 

 In the largest review of studies reporting
outcome for patients treated with cutaneous SCC, the met-
astatic rate was 30% for lesions greater than 2 cm versus
9% for lesions less than 2 cm.

 

14

 

 In a study of 365 patients
with cutaneous SCC also treated with Mohs’ surgery, 7.4%
developed metastases with a significant difference in the
maximum dimension of lesions between those that metas-
tasized and those that did not (3 cm 

 

vs

 

 2 cm; 

 

P

 

 

 

<

 

 0.01).

 

16

 

 In
a study of 45 patients with metastatic cutaneous SCC to HN

nodes, the authors compared the data with non-metastatic
historical controls and found a difference in the number of
patients with lesions over 2 cm (19% non-metastatic 

 

vs

 

81% metastatic).

 

11

 

 The data from these, and other, studies
would strongly suggest that cutaneous SCC less than 2 cm
(T1) uncommonly metastasize and that increasing size is
associated with a worse outcome. Despite this finding, size
alone is probably not an independent predictor of
metastases and other factors, particularly thickness and
depth of invasion, also need to be considered.

 

Thickness/depth of invasion

 

Lesion thickness and depth of invasion are the most impor-
tant predictors of metastases although pathologists often
fail to report these prognostic variables.

 

17

 

 Using depth of
invasion as a predictor, some report a threshold depth of
greater than 4–5 mm beyond which risk significantly
increases.

 

11,12,15,18

 

 In a study of 95 patients undergoing
excision of a lower lip SCC, there was a significant differ-
ence in mean depth of invasion in node-negative patients
compared with those developing nodal metastases
(4.2 mm 

 

vs

 

 11.2 mm; 

 

P

 

 

 

<

 

 0.001).
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 In another study of
patients with metastatic cutaneous SCC of the HN, only 17%
with a lesion less than 4 mm metastasized compared with
83% with lesions greater than 4 mm.

 

11

 

 Patients with lesions
less than 3–4 mm thick have a low incidence of nodal
metastases.

 

13,19,20

 

 A large study of 550 patients with 594 cuta-
neous SCC (including 149 lip SCC) documented a 4% rate
of patients developing nodal metastases with only 7 (2.9%)
patients with a tumour less than or equal to 5 mm thick
developing metastases compared with 14 (17.5%) patients
with a tumour greater than 5 mm thick.

 

21

 

 Of note, this study
had a median follow-up period of 5.3 years (minimum
4 years) and no patient with a superficial cutaneous SCC
(

 

<

 

2 mm thick) developed metastases. Clark levels have also
been analysed with one study identifying patients with met-
astatic cutaneous SCC significantly (

 

P 

 

=

 

 0.0001) more likely
to have lesions beyond Clark level 

 

ΙΙΙ

 

 compared with those
without metastases.

 

6

 

 In a large review of prognostic factors
in patients with cutaneous SCC, those with a tumour less
than 4 mm or Clark levels 

 

Ι

 

–

 

ΙΙΙ

 

 had a metastatic rate of 6.7%
compared with 45.7% in those with a tumour greater than
4 mm or Clark level 

 

Ι

 

V–V.

 

14

 

 It is relevant to note that tumour
thickness and depth of invasion are established prognostic
factors in malignant melanoma

 

22

 

 and also in mucosal
HN SCC.

 

23

 

 It is also interesting that patients with oral cavity
SCC greater than 4 mm in thickness have an appreciably
increased rate of occult spread to regional nodes with a
strong recommendation of elective treatment to nodes.

 

Incomplete excision

 

It is reported that up to 50% of lesions with a positive
margin will locally recur.

 

24

 

 Patients with an inadequately
excised cutaneous SCC are at risk of both local recurrence
and subsequent nodal metastases. In a study of patients
with lip SCC, those with recurrent lip SCC experienced
a significant difference in nodal metastases compared with

 

Table 1

 

Risk factors for developing nodal metastases from cuta-
neous squamous cell carcinoma

 

6

 

Large size (

 

>

 

2 cm)
Thick/deeply invasive lesion (

 

>

 

4–5 mm)
Incomplete excision
Recurrent setting
Poorly differentiated lesion
Presence of perineural invasion
Located on or around the ear or lower lip
Immunosuppressed state
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those not developing local recurrence (15% 

 

vs

 

 2%;

 

P

 

 

 

<

 

 0.0001).

 

25

 

 In a large review of the literature, patients
experienced a 32% and 45% incidence of nodal metastases
in the setting of recurrent lip SCC and ear SCC, respec-
tively.

 

14

 

 However, there is no consensus in regards to the
definition of an acceptable surgical margin. Published rec-
ommendations, in the setting of lip and other cutaneous
SCC, range from 3 mm to 10 mm.

 

26–28

 

 In a surgical series of
72 patients using intraoperative frozen section analysis to
achieve a minimum of a 3-mm surgical margin, only 3%
recurred with a median follow up of 5.1 years.

 

26

 

 In one
study on lip SCC, local recurrence was significantly more
likely with close (

 

≤

 

2 mm) or positive margins (

 

P 

 

=

 

 0.05).

 

27

 

Another study of patients with cutaneous SCC less than
2 cm in diameter found that with a 4-mm clinical excision
margin 95% had negative histological excision margins.
With lesions greater than 2 cm, a 6-mm margin would
achieve a 95% rate of negative excision margins.

 

28

 

 There
was also a significant association between tumour invasive-
ness and increasing grade and high-risk sites such as the
scalp, ears, nose, eyelids and lips. The authors subsequently
recommended 6-mm margins with high-grade tumours or
those located in high-risk areas. In concordance with these
findings in another study of 150 excised NMSC (25% SCC),
a 4-mm surgical margin resulted in clearance in 97% of
cases compared with a 2-mm excision margin achieving
this in only 78% of cases.

 

29

 

 The requirement to achieve
oncological excision margins (4–5 mm) in patients with
high-risk cutaneous SCC has prompted the recommenda-
tion that any surgery (Mohs’ or conventional) should result
in clear lateral and deep margins using frozen or perma-
nent sections.

 

24

 

 It is unlikely that patients undergoing
prompt (within approximately 4 weeks) re-excision for an
inadequately excised lesion are at any greater risk than
patients achieving initial wide excision. A recommendation
of observation and an expectant treatment policy in patients
with an inadequately excised cutaneous SCC must be con-
sidered very carefully in light of the increased risk of met-
astatic nodal disease in the recurrent setting.

 

Recurrence

 

Recurrent cutaneous SCC are associated with a higher inci-
dence of nodal metastases compared with initial presenta-
tion with metastases in 25–45% of cases depending on the
site of the recurrence.

 

6,14,15

 

 In one study of metastatic cuta-
neous SCC to HN nodes, 51% of patients developing nodal
metastases had a recurrent primary lesion.

 

30

 

 Recurrence
rates increase with increasing lesion size and invasion.
However, it is also likely these factors add to the difficulty
of achieving oncological excision margins (4–5 mm) as
mentioned previously with local recurrence therefore more
related to inadequate excision.

 

Grade

 

Poorly differentiated cutaneous SCC are more likely to
be associated with the development of regional
metastases.

 

16,21,31

 

 In a study of 571 patients with cutaneous

SCC, there was a significant difference in the rate of
metastases for high-grade lesions compared with other
grades (17% 

 

vs

 

 4%; 

 

P

 

 

 

=

 

 0.004).

 

16

 

 The incidence of poorly
differentiated lesions in one series of patients with meta-
static cutaneous SCC was significantly increased in patients
developing metastases (44% 

 

vs

 

 5%; 

 

P

 

 

 

<

 

 0.01).

 

6

 

 Similarly,
there are also data indication that desmoplastic SCC,
although uncommonly reported, is an aggressive histolog-
ical variant of SCC with a high propensity to regional
metastases especially with increasing tumour thickness.

 

21,31

 

Using Broder’s classification over a quarter of patients
(27%) in one study with a desmoplastic SCC were assigned
a grade-

 

Ι

 

V differentiation compared with only 11% with a
non-desmoplastic cutaneous SCC.

 

21

 

Perineural invasion

 

The presence of PNI occurs in approximately 5% of patients
with cutaneous SCC and is usually an incidental finding.
Although a small subset of patients with PNI may experi-
ence serious consequences from malignant craniopathies,

 

32

 

they also have a higher incidence of nodal metastases
compared with patients without PNI.

 

6,20

 

 In a large study
there was a significant increase in both regional (35% 

 

vs

 

15%; 

 

P

 

 

 

<

 

 0.0005) and distant metastases (15% 

 

vs

 

 3.3%;

 

P

 

 

 

<

 

 0.0005) for patients diagnosed with PNI compared with
those without.

 

33

 

 In a study of 135 patients with PNI, and
treated with radiotherapy and/or surgery, half of all failures
in patients with microscopic PNI were in regional nodes,
prompting the authors to recommend elective nodal treat-
ment in patients with PNI.

 

34

 

 A study comparing prognostic
features of patients with metastatic and non-metastatic lip
SCC also reported a highly significant difference in the
presence of PNI (41% 

 

vs

 

 5%; 

 

P

 

 

 

<

 

 0.0001).

 

35

 

Site

 

There is evidence that particular sites such as on or around
the external ear and lower lip are associated with a higher
incidence of metastases.

 

14,36,37

 

 There are advocates of elec-
tive nodal dissection in select high-risk patients with lesions
located on the ear/preauricular region

 

30,36,38,39

 

 and lip.

 

40

 

 In a
study of 38 patients with external ear SCC treated predom-
inantly with surgery, the authors reported a 53% recurrence
rate with almost half metastasizing to regional lymph nodes
and recommended prophylactic parotidectomy and neck
dissection and/or radiotherapy in patients with poor prog-
nostic features such as cartilage invasion, deep invasion or
poor differentiation.

 

38

 

 Others suggest that patients with T3/
T4 lip SCC are at greater than 20% risk of having occult
spread to upper cervical lymph nodes and should undergo
an elective supraomohyoid neck dissection.

 

40

 

Immunosuppression

 

Immunosuppression, particularly in the setting of solid
organ transplantation (renal, cardiothoracic), often leads to
significant morbidity from NMSC.

 

41,42

 

 There is also evidence
that patients infected with HIV can develop aggressive cuta-
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neous SCC characterized by rapid growth and a high rate
of locoregional relapse similar to transplant patients.

 

43

 

Patients with chronic haematological malignancies may
also develop aggressive cutaneous SCC. An Australasian
study of 6596 renal transplant patients reported a 66% prob-
ability of developing a cutaneous malignancy by 24 years
post-transplant.44 In the normal population the ratio of
BCC : SCC is approximately 4–5:1. This ratio is reversed in
the transplant population with studies reporting ratios of
SCC : BCC from 1.2:1 up to 15:1.45,46

Transplant recipients require regular review and treat-
ment for new and recurrent NMSC. A subset of cutaneous
SCC in immunosuppressed patients is aggressive in nature
resulting in rapid growth and the development of regional
and distant metastatic disease. In an Australian study of 619
cardiothoracic transplant recipients, 26 developed an
aggressive NMSC with most diagnosed with a poorly differ-
entiated cutaneous SCC.47 Death occurred in 13/26 with 10
patients dying from systemic disease. It is imperative that
lesions are treated early and patients followed closely.
Immunosuppressed patients represent a difficult problem
and should be treated by clinicians and teams experienced
in treating transplant recipients. In many cases, the level of
immunosuppression cannot be markedly reduced. The
basic tenets of obtaining adequate surgical margins and
examining for PNI are especially applicable to this group of
patients. Although elective treatment to regional lymph
nodes cannot be recommended, adjuvant radiotherapy to
incompletely excised cutaneous SCC, or those with PNI,
should be strongly considered. Close liaison with a trans-
plant physician is also important.

Lymphatic and vascular invasion

The prognostic implications of lymph vessel or vascular
invasion are unclear although there are data indicating that
these features may be associated with an increased risk
of nodal metastases;18,48 however, this finding is usually
reported in conjunction with other high-risk features.

ELECTIVE TREATMENT OF NODES

Close observation and expectant treatment is often pre-
sented as an option in patients with high-risk cutaneous
SCC. However, there are analogous data from patients with
high-risk mucosal HN SCC suggesting that even with close
follow up most patients experiencing nodal relapse present
with advanced (often incurable) nodal disease.49,50 There
are currently no randomized data to support a survival
benefit from the elective treatment of lymph nodes in the
setting of cutaneous SCC. However, using this as an argu-
ment against treatment in selected high-risk patients fails
to consider the available evidence and the associated mor-
bidity of treating patients with nodal relapse. Although
identifying patients with subclinical (microscopic) spread
to lymph nodes would allow appropriate regional treatment
and prevent nodal relapse, current imaging technology
usually adds very little to the clinical examination of a node-
negative region.

Sentinel node biopsy

The concept of SNB has evolved in other malignancies such
as melanoma and breast cancer to identify patients with
spread to first echelon lymph nodes. There are emerging
data that SNB may also have a role in identifying patients
with high-risk cutaneous SCC that have spread to regional
lymph nodes.51–53 In a series of 24 patients with high-risk
NMSC (n = 17 with cutaneous SCC) undergoing SNB, seven
(29%) had a positive sentinel node with only one false
positive.52 In another series of nine patients with high-risk
cutaneous SCC, 4/9 (44%) were positive on SNB with two
subsequently dying of metastatic disease. The five with a
negative SNB remained disease-free although the median
follow up of 8 months was short.51 The role of SNB in
patients with high-risk cutaneous SCC is evolving and com-
plicated by patient (age, comorbidity), lesion (location,
size, invasiveness, grade) and treatment (incorporation of
radiotherapy) factors. Identifying which patients would
benefit from SNB in view of the extra surgery and cost is
unclear. Currently, SNB is an option in select patients
treated by experienced operators but, in general, should
not be considered standard treatment and requires further
validation.

GUIDELINES

Various groups have published recommendations for treat-
ing patients with cutaneous SCC. The National Comprehen-
sive Cancer Network has created an algorithm to aid
clinicians once the risk status of a patient has been deter-
mined (low risk vs high risk).54 Although not entirely evi-
dence-based the authors consider patients with tumours
≥4 mm thick, Clark level ΙV–V, moderate to poor differenti-
ation, PNI present and recurrent as high-risk and recom-
mend wide excision (10-mm margins if achievable) and
adjuvant radiotherapy if warranted. No specific recommen-
dation is made on the elective treatment of regional nodes
in high-risk patients.

The British Association of Dermatologists recently pub-
lished guidelines for managing patients with cutaneous
SCC.55 These guidelines were multidisciplinary, evidenced-
based and included input from plastic surgeons and radia-
tion oncologists. The authors ranked the quality of evidence
and the strength of recommendations. Patients were con-
sidered at greater risk of local recurrence and developing
metastases based on six variables: site (lip, ear, non-sun-
exposed sites), size (>2 cm), depth (>4 mm or Clark level
V), grade (poorly differentiated), host immunosuppression
(immunosuppressed) and presentation (recurrent). While
acknowledging that most patients with cutaneous SCC have
low-risk lesions, the authors recommended a multidisci-
plinary approach to high-risk patients and suggested Mohs’
micrographic surgery to achieve complete clearance. The
guidelines did not support electively treating lymph nodes
because of insufficient evidence. The American Academy
of Dermatologists also recommended patients with selected
recurrent cutaneous SCC and those with increased biolog-
ical aggressiveness undergo Mohs’ micrographic surgery.56
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No recommendation was made on electively treating lymph
nodes in high-risk patients.

The International Transplant-Skin Cancer Collaboration
recently published guidelines for managing OTR who have
cutaneous SCC.57 All features considered high-risk in non-
OTR patients were also deemed high-risk in OTR patients
although the authors considered a much lower size thresh-
old (>0.6 cm for ‘mask’ facial area and >1 cm for cheek,
forehead, scalp). Mohs’ micrographic surgery was recom-
mended or alternatively wide local excision with 6–10-mm
margins. The authors acknowledged the potential benefit
of SNB but suggested the need for further research.

The National Health and Medical Research Council of
Australia has published evidenced-based clinical practice
guidelines on the treatment and management patients with
of NMSC.58 The authors present seven variables that are
considered as high-risk and are in concordance with the
evidence previously discussed. No recommendation is
made on the elective treatment of nodes in patients with
high-risk cutaneous SCC.

CONCLUSION

Most patients with cutaneous SCC will not develop nodal
metastases. Immunocompetent patients with small
(<2 cm), thin (<3–4 mm), adequately excised (3–4-mm mar-
gins) and previously untreated lesions are not candidates
for further treatment. However, accurately predicting
patients at high risk and therefore justifying the elective
treatment of first echelon lymph nodes is difficult. Despite
this, patients with more than one high-risk factor (thick/
deeply invasive >4–5 mm, >2 cm in diameter), especially in
the recurrent setting, should be considered at risk of devel-
oping nodal metastases. In such cases, elective treatment
to first echelon nodes may be of benefit and referral to
a multidisciplinary HN cancer service is encouraged. At
a minimum, patients should be followed closely (2–
3 months) for at least 3–4 years as late nodal relapse is
well-documented.59,60 If radiotherapy is used to treat a pri-
mary high-risk lesion (definitive or adjuvant), consider-
ation may be given also to encompass the first echelon
nodes in any treatment field.
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