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Abstract
Purpose of Review The aim of this report is to review the literature on patients diagnosed with a “high-risk” cutaneous squamous
cell carcinoma (cSCC), defined as the subset (5–10%) of cSCC patients at increased risk of developing predominantly local and/
or regional recurrence and, to a lesser extent, distant metastasis.
Recent Findings There are no universally accepted criteria for defining ormanaging patients with a high-risk cSCC.We reviewed
the literature and examined risk stratification, management strategies, and promising future directions. A new staging system,
from the Brigham and Women’s Hospital, has provided important data on high-risk cSCC patients, highlighting the increasing
risks associated with the interaction of a number of high-risk independent variables a patient has.
Summary Only a minority of cSCC patients can be considered as high risk for developing recurrence and potentially dying from
cSCC. Most patients are cured following local treatment, usually surgery. It is the high-risk patients that need to be identified and
managed appropriately, often requiring multimodality treatment.
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Introduction

Cutaneous squamous cell carcinoma (cSCC) is one of the most
common cancers worldwide, and the majority of patients have
an excellent prognosis. However, a minority (< 5%) will devel-
op nodal metastases and ~ 1–3% will die from cSCC, predom-
inantly due to loco-regional recurrence [1–3]. While relatively
rare, due to the high incidence of cSCC, the absolute burden is
significant, with an estimated 5–12,000 cases of nodal metas-
tases and up to 9000 deaths in the USA annually [2].

This current review will examine the so-called high-risk
cSCC subgroup—defined as patients at increased risk of de-
veloping local and/or regional (i.e., locoregional) recurrence
and distant metastasis. To date, there are no widely accepted
criteria for defining or managing these patients, and we

therefore examine risk stratification, management strategies,
and promising future directions.

Epidemiology and Etiology

The incidence of cSCC varies markedly with ethnicity and
latitude, from ~ 200/100,000 person years in the Northern
United Kingdom (UK) to 2448/100,000 person years in
Australia (with world’s highest incidence of skin cancer)
[4]. Treatment costs, which are often underestimated as
cSCC, noting also that there is no statutory requirement
for non-melanoma skin cancers (NMSC) to be reported to
most cancer registries, ranging from 46 million pounds/
year (UK) [5] through to 500–700 million AUD annually
in Australia [6].

cSCC are more common in white males, and the incidence
rises with increasing age, typically seen in > 60–70 year olds.
The majority (75–80%) of primary cSCC will develop on the
sun exposed head and neck (HN), especially the scalp, mid-
face, and lower lip. Geographical trends map the intersection
between the risk factors of fair skin along with high ultraviolet
light (UV) exposure, such as in Queensland in Northern
Australia. This long-observed clinical observation is
underpinned by recent genomic studies documenting an
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association between variation in skin pigment genes and
cSCC development [7]. Outdoor occupational cumulative
sun exposure also strongly contributes to cSCC risk [8].

An important risk factor is immunosuppression which in-
cludes organ transplant recipients (OTRs), patients with HIV-
AIDS, non-Hodgkin lymphoma, and chronic lymphocytic
leukemia (CLL), as well as patients treated with
immunomodulating drugs such as for rheumatoid arthritis.
For example, rates in OTRs are 65–250 times higher than
the general population [9]. The type of immunosuppression
used may be important: mTOR inhibitors (such as sirolimus)
and mycophenolate mofetil are associated with a decreased
risk of developing posttransplant NMSC, comparedwith other
types of immunosuppressive drugs [10]. Other risk factors
include rare genetic syndromes such as xeroderma
pigmentosum, artificial UVexposure (recreational or iatrogen-
ic), chemical exposures such as pesticides and herbicides, ar-
senic, ionizing radiation and polycyclic aromatic hydrocar-
bons [11]. Other more contentious risk factors include diet
(omega-3 polyunsaturated fatty acids), alcohol, smoking, hor-
monal factors, and physical exercise/obesity although these
factors are difficult to separate from UVexposure.

Precursor Lesions and Natural History

cSCC most commonly arise in the sun-damaged skin (al-
though can rarely arise from previous burns, scars, or chronic
infection). Patients with large numbers of actinic keratoses
(AK) are at increased risk of cSCC, although the percentage
and rate of progression are not well understood [12]. The
natural history of untreated cSCC is local invasion, including
perineural invasion (PNI), the development of nodal metasta-
ses via the lymphatic system, and less commonly visceral
metastases via hematogenous spread. There is a wide range
of reported incidence of metastases developing, depending on
risk factors but generally reported to be between 2 and 9%.
One large retrospective study of patients followed for 4 years
reported local recurrence developing in 5%, nodal metastases
in 4% and death from cSCC in only 2% [13]. However, an-
other large series from a single UK population (on the Isle of
Wight) reported lower rates—2.7% recurred and 1.2% metas-
tasized—and advocated that time allocated to clinical follow-
up be better spent on the education of patients self-detecting
symptoms of recurrence [14].

Prognostic Stratification

“High-Risk” Features

Themajority of patients diagnosed with cSCC (usually thin 1–
2 mm and small < 1.5 cm cSCC) will have an excellent

prognosis following appropriate treatment; however, risk
stratification is essential to identify those relatively uncom-
mon cSCC which are at increased risk of loco-regional (most
common) or distant (relatively rare) relapse. Accurately iden-
tifying and validating clincopathological features associated
with high risk is difficult, in part, because quality cancer reg-
istry data are not routinely collected. Multiple factors have,
however, been identified in multivariate analyses as indepen-
dent risk factors from institutional studies (mainly observa-
tional cohort studies), albeit varying between studies
(Table 1).

Tumor diameter, the maximum clinical diameter of a le-
sion, is strongly associated with biologically aggressive dis-
ease. Size >2 cm is associated with a 5.6-fold higher risk of
local recurrence, 7-fold higher risk of nodal recurrence, and
15.9-fold higher risk of death from cSCC [13]. A prospective
study confirmed this increased risk, albeit at a lower level
[15••]. Tumor thickness, in addition to size, is also important,
with one large prospective study (n = 615) documenting risk
of metastases being 0% in tumors < 2 mm but 16% in those >
6 mm [15••], supported by a study of the role of sentinel
lymph node biopsy (SLNB), in which metastases were iden-
tified only in patients with tumors > 4 mm thick [16••]. Due to
loss of granular layer in cSCC, it is recommended that milli-
meter depth be measured from the granular layer of adjacent
normal skin to the base of the tumor for consistent documen-
tation [17]. Tissue level of invasion also increases the risk of
metastases as tumor progresses from dermis to subcutaneous
adipose tissue, with invasion beyond subcutaneous fat one of
the highest risk factors for metastases in a recent meta-analysis
[18•].

The location of the cSCC may confer a higher risk with
lesions that drain to the parotid gland (i.e., ear, temple, fore-
head, cheek) at increased risk. The parotid gland is the “met-
astatic nodal basin” of the HN, and the majority of patients
developing nodal metastases will do so to the parotid gland ±
cervical nodes. Patients will rarely ever present with distant
metastases as an isolated site of relapse, which more often
occur after initial treatment for regional metastases. The lip
is often nominated as a high-risk subsite although lymphatic
drainage is to the upper (levels I/II) neck and not to the parotid
gland.

The finding of PNI occurs in 5–10% of patients and por-
tends to an increased risk of recurrence, especially with spread
along the 3rd (trigeminal) or 7th (facial) cranial nerves and
occasionally beyond the skull base. Both the development of
nodal and distant metastases are also reported to be increased
in the setting of PNI. Despite this, isolated small caliber PNI
(nerves < 0.1 mm) confined to the tumor carries low risk in the
absence of other high-risk factors, while multifocal (i.e., ex-
tensive) PNI of nerves ≥ 0.1 mm in diameter and extending
beyond the tumor carries an elevated risk of poor outcomes
(increasing if other risk factors are present). The optimal
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management of patients with PNI is unclear, but in select
cases, both surgery (including skull base surgery) and radio-
therapy play an important role [19•].

cSCC are immunogenic tumors (unlike basal cell carcino-
ma), and multiple studies have identified immunosuppressed
patients at much higher risk of both developing cSCC and
metastases with poorer outcomes despite appropriate treat-
ment [20–22]. In a study of 34 immunosuppressed patients
(CLL), all with primary cSCC and all excised with most re-
ceiving adjuvant radiotherapy (positive margins), 2-year local
recurrence rate was 15%with regional recurrence in 36%, and
33% dying, from cSCC [23]. Other high-risk features that may
contribute to a patients risk include the following: poorly de-
fined clinical borders, histopathological grade or differentia-
tion, desmoplasia, rapid growth, and especially recurrent
tumors.

Most patients with a high-risk cSCC will have more than
one individual high-risk variable, and several studies have
found that with an increasing number of high-risk features,
so is the risk of recurrence, especially nodal [16••, 24].

Current AJCC Staging System (8th Edition)

Due to the wide variety of clinical outcomes from cSCC,
several international staging systems have been devel-
oped, including the American Joint Committee on
Cancer (AJCC) and Union for International Cancer
Control (UICC). As in other sites, tumors are classified

on the basis of primary lesion size and the presence or
absence of nodal metastases and distant metastases. In the
AJCC system [17], size is the main risk criterion for the
primary tumor, with tumors < 2 cm being classified as T1
and those ≥ 2 cm being T2. T3 tumors include those ≥
4 cm, or with minor bone erosion, PNI, or deep invasion
(beyond the subcutaneous fat or > 6 mm as measured
from the granular layer of adjacent normal epidermis to
tumor base). T4 tumors are rare and include gross cortical
bone/marrow, skull base invasion, and/or skull base fora-
men invasion. Nodal stage takes into account size,
laterality, and number, with a focus on the presence of
extranodal extension, in keeping with the staging of mu-
cosal HN SCC [25]. However, the system has been criti-
cized in a recent analysis of its predictive value with no
difference in outcome observed between pN1, pN2, and
pN3 categories [26].

Current UICC Staging System (8th Edition)

The UICC system is similar to the AJCC system [27]. Tumor
classification is based on the diameter of the primary (with
2 cm the cut-point between T1 and T2), while T3 tumors are
> 4 cm, minor bone erosion, PNI, or deep invasion (beyond
subcutaneous fat). T4 tumors are those with gross cortical
bone/marrow invasion (T4a) or axial skeleton invasion includ-
ing foraminal involvement (T4b). The nodal classification is
based on size (3 cm) and number.

Table 1 High-risk features in staging systems

NCCN Guidelines (2017) 8th edition AJCC (2017) BWH staging system (2014)

Diameter dependent on area;
Area L ≥ 20 mm
Area M ≥ 10 mm
Area Ha

Diameter ≥ 2 cm (deemed T2) Diameter ≥ 2 cm

Location on ear, cheek, temple or lip

Bone or skull base invasion

Recurrent tumor

Poorly defined border

Immunosuppression

Site of prior RT or chronic inflammation

Thickness ≥ 2 mm or Clark level IV, V Thickness ≥ 6 mm or beyond subcutaneous
fat (Clark level V)

Invasion beyond subcutaneous fat

Poorly differentiated Poorly differentiated Poorly differentiated

Perineural or lymphovascular invasion Perineural invasion (≥ 0.1 mm caliber or nerve
invasion beyond the dermis or named nerves)

Perineural invasion ≥ 0.1 mm caliberb

Rapidly growing

Neurological symptoms

High-risk subtype

a Area H = “mask areas” of face (central face, eyelids, eyebrows, periorbital, nose, lips [cutaneous and vermilion], chin, mandible, preauricular and
postauricular skin/sulci, temple, ear), genitalia, hands, and feet. Area M = cheeks, forehead, scalp, neck, and pretibia. Area L = trunk and extremities
(excluding pretibia, hands, feet, nail units, and ankles)
b PNI of any caliber is a risk factor in J-P system, but only PNI ≥ 0.1 mm is a risk factor in BWH system
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Alternative Staging Systems

The AJCC/UICC staging systems have limitations. Firstly,
they are based more on consensus opinion (due to the paucity
of large multicenter or prospective studies). Secondly, while
the systems are designed to have parallels with other tumor
types in the mucosal HN, the majority of poor outcomes in
cSCC occur in patients with early stage tumors (T1/2), as T3/
T4 tumors are uncommon [28••, 29••]. This has led to the
development of other systems including the Brigham and
Women’s Hospital system (BWH) [28••, 29••]. Jambusaria-
Pahlajani et al. performed a retrospective cohort study of
257 cSCC and identified four independent risk factors on
multivariate analysis. One point was given for the presence
of each variable: size ≥ 2 cm, poorly differentiated tumor, PNI,
or invasion beyond adipose tissue, to divide tumors into four
stages—T1 (0 high-risk factors), T2a (1 high-risk factor), T2b
(2–3 high-risk factors), and T3 (all four). The majority of
tumors (95%) were categorized as T1/T2a, with only small
numbers (1–3%) developing nodal metastases, while those
patients with a T2b/T3 cSCC (6% in total) experienced the
majority of nodal metastases and cancer deaths (Table 2).

A cohort of 1818 primary clinically node negative cSCC
(in n = 974 patients) from the BWH was analyzed to validate
the previous findings, with the refinement that PNI needed to
be ≥ 0.1 mm caliber to be considered as high-risk. The BWH
system was compared to the AJCC/UICC systems and dem-
onstrated greater homogeneity, distinctiveness, and sequen-
tially higher risk of recurrence or death with each alternative
T stage. Of note, in the BWH system, location of the cSCC or
immunosuppression was not found to be significant
predicators with missing data on whether lesions were recur-
rent (and therefore not analyzed) [29••].

The BWH system again also better stratified n = 106 im-
munosuppressed (58% OTR) patients than the AJCC/UICC
systems in a recent large single institution study. In this study,
the risk of local recurrence for BWH T1 vs T2a was 11.4 vs
20.3% and risk of nodal metastases similarly increasing with
T stage [30]. Despite all patients being immunosuppressed,
only 17% of cSCC were ≥ 20 mm in diameter with 18% T2a
or T2b/T3 (1.2%). In keeping with immunocompetent pa-
tients, the majority of recurrences (90%) arose in low T stage
(T1/T2a) patients.

Molecular Markers and Future Directions

The multitude of clinicopathological high-risk factors re-
ported and the difficulty in predicting an individual pa-
tient’s risk (many patients developing metastases would
be considered low-risk) have led to interest in molecular
markers. Tests which are predictive of which cSCC may
recur, either loco-regionally or distantly, would be clini-
cally useful. Studies are relatively sparse compared with
other tumor types; however, emerging results suggest di-
agnostic and therapeutic potential.

Genetic Mutations and Epigenetic Changes

cSCC have an extremely high mutation rate due to UV dam-
age, some 5-fold greater than lung cancer [31], and greater
than any other human cancer except BCC. However, there is
also a high level of mutations (indeed, at a rate similar to many
cancers) in clinically normal, sun-damaged skin, suggesting a
high tolerance of keratinocytes to somatic mutations. The high
background rate makes it difficult to develop diagnostic tests
to differentiate high-risk cSCC from those with a more benign
clinical course. Nevertheless, several studies [32–35] have
shown both mutations specific to aggressive cSCC and that
the burden of these mutations is higher as disease progresses.
These particularly involve mutations in key tumor suppressor
genes such as TP53, CDKN2A, and NOTCH, as well as acti-
vating mutations in pro-proliferative RAS-RAF and PI3K-
AKT pathways [32]. Several studies have found mutations
in the “druggable targets” BRAF, FGFR3, PIK3CA, and
EGFR, with similarities to lung and HNSCC [32,35]. While
data are preliminary at this stage, progression to locally inva-
sive and metastatic cSCC is also likely to involve epigenetic
changes such as global promoter hypomethylation (a feature
of cSCC in OTR) [36] and alterations in methylation and
histone profiles [37, 38]. There have also been described al-
terations in microRNAs and long non-coding RNAs, but the
clinical significance remains uncertain.

Immune Surveillance

The immune microenvironment associated with cSCC com-
prises dynamic forces driving tumor suppression and tumor

Table 2 Brigham and Women’s
Hospital system Stage Number of high-risk factors (HR)a Percent of patients in series Percent of nodal metastases

T1 0 High-risk factors 77% < 1%

T2a 1 High-risk factor 18% 3%

T2b 2–3 High-risk factors 5% 21%

T3 All 4 high-risk factors or bone invasion < 1% 67%

aHR including size > 2 cm, depth beyond subcutaneous fat, poorly differentiated histology, PNI (only ≥ 0.1 mm)
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promotion. cSCC have significantly decreased numbers of
antigen-presenting cells such as myeloid dendritic cells
(mDCs). Furthermore, these mDCs appear to be impaired
functionally, with an inability to stimulate an appropriate T
cell response [39]. In addition, regulatory T cells (Tregs) are
present in the immune infiltrate of cutaneous SCC and con-
tribute to ineffective antitumor immune responses [40].
Increased ratio of Tregs to cytotoxic CD8 T cells has been
described in tumors, and especially in transplant-associated
cSCC [41]. Emerging data shows that expression of the im-
munosuppressive tumor cell antigen programmed cell death
ligand 1 (PD-1) correlates with nodal metastasis in cSCC of
the HN [42•], and with disease-free survival [43•], suggesting
a relationship between tumor immune escape and patient out-
come. In addition, many studies are suggesting a relationship
between high mutational burden (such as occurs in cSCC) and
response to immunotherapy [44]—encouraging for future
therapies.

Management

Workup and Staging

Patient history should focus on previous UV exposure,
previous (radiation) treatment, immunosuppression, and
signs and symptoms suggestive of PNI (such as cranial
nerve palsy, formication). Physical examination should
include a full skin and regional lymph node examination.
Although uncommon at presentation, clinically or radio-
logically suspicious nodes should be biopsied via a fine
needle aspiration biopsy.

There has been little evidence on the clinical utility of ra-
diological imaging for prognostic staging. However, a retro-
spective review suggested a benefit for patients with BWH
stage T2b or greater, with management changed in 33%, in-
cluding a change in surgical approach (bone resection, lymph-
adenectomy, parotidectomy, dural excision, or nerve resec-
tion), or the addition of adjuvant radiotherapy [45].

Patients considered high risk for nodal relapse may be rec-
ommended surveillance scans in conjunction with clinical ex-
amination. These may range from simple ultrasound scanning
to MRI and PETscans. There is currently no consensus on the
benefit of imaging in this setting, and the cost and inconve-
nience of putting patients through these must be considered.

Role of SLNB

Patients developing clinical nodal metastases are at risk of
death and therefore identifying patients with subclinical nodal
metastases has the potential to improve outcome. Several
meta-analyses of SLNB for cSCC have a reported positive
lymph node metastasis rate ranging from 12 to 44%

depending on criteria used, and a false negative rate of approx-
imately 5% [46, 47]. Most of these studies were small case
series and failed to accurately define important clinicopatho-
logical variables that warranted the SLNB being performed.
The largest prospective study to date in cSCC was in 57
Australian patients with all having at least one predefined
high-risk feature, such as size > 2 cm, poorly differentiated,
locally recurrent, or the presence of PNI. The mean tumor
diameter was 25 mm, depth of invasion 9.2 mm, and PNI in
39%. In total, 12% had subclinical nodal metastasis at the time
of SLNB and proceeded to regional treatment. Importantly,
local recurrence occurred in 14%, despite appropriate local
treatment, and 11% died from cSCC, but notably the majority
of cancer deaths occurred in the SLNB-negative group. As
with the BWH study patients, the odds ratio for predicating
a positive SLNB increased with the number of high-risk fea-
tures present [16••].

The clinical impact of identifying subclinical nodal metas-
tases on outcome has not been proven, although from first
principles, there are likely to be benefits, as the patients’
greatest risk is loco-regional recurrence rather than distant
metastases [48••]. Currently, the optimal patient that may ben-
efit from SLNB remains unclear and investigational, with an
increasing number of high-risk factors associated with a
higher rate of positivity [49]. Using the BWH stage to guide
management, some authors recommend consideration of
SLNB in BWH T2b/T3 and T2a tumors > 2 cm [50•].

Elective Nodal Treatment

The role of elective nodal treatment, be it surgery or radiother-
apy, remains unclear noting that even with proven high-risk
cSCC (BWH T2b), or using data from the Australian SLNB
study, that most patients (75–85%) will not harbor subclinical
nodal metastases. As such, the majority of patients will under-
go needless, potentially morbid, extra treatment for unclear
survival benefit.

Treatment—Primary

Local Therapy: Surgery or Definitive Radiotherapy

By definition, excision and synoptic specimen reporting are
required to accurately define a high-risk cSCC. Biopsies
alone may fail to identify PNI or accurately define grade
or depth of invasion. Most patients therefore should be
considered for surgery, with radiotherapy (definitive or
adjuvant), an accepted option in select cases [51].
Irrespective of modality of primary treatment, patients
are at greatest risk of recurrence within the first 12 months
following treatment, so close clinical surveillance is re-
quired, particularly if immunosuppressed.
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Surgery Achieving clear margins is the aim of any surgery,
while taking form and function into consideration. The advan-
tages of surgery include margin assessment, obtaining patho-
logical data, and is usually a “one-step” procedure. The dis-
advantages include the invasive nature of surgery, may require
hospitalization and general anesthetic for complex reconstruc-
tion, re-operation if margin positive, and may be disfiguring in
functional or cosmetic sensitive areas (lip, eyelid, nose). High-
risk cSCC are especially suitable for Moh’s micrographic sur-
gery (MMS), where 100% of the margin is examined micro-
scopically and mapped, with positive margins re-excised in
stages until clear. MMS usually achieves a negative margin,
high cure rate, and minimizes normal tissue removal but is
expensive and requires clinician expertise. In a large
Australian MMS series (n = 1263), local recurrence rate was
< 4% despite many being high-risk cases, including 40% that
were recurrent cSCC. Adjuvant radiotherapy was only indi-
cated in 3.6% of patients with the main indication PNI (82%
of adjuvant cases) [52]. Alternatives to MMS usually involve
wide local excision noting that unlike MMS, only a limited
assessment is made of the margin status.

Radiotherapy Radiotherapy is reserved where surgery is con-
sidered not feasible (patient unfit, technically difficult to ob-
tain margin clearance, patient refusal, anticoagulation prob-
lems, or significant co-morbidities), or where surgery would
result in unacceptable toxicity (such as loss of function
lips/eyelids, large tissue deficit, multiple lesions). As an ex-
ample, radiotherapy to cSCC of the lower lip is highly effica-
cious with excellent maintenance of oral function and high
rates of control and an alternative if complex flap reconstruc-
tion is being considered [53].

If radiotherapy is utilized, the field margin (analogous to an
excision margin in surgery) is determined, in part, by the size
of lesion. Khan and colleagues [54] reported on microscopic
cSCC extension post resection and subsequently made recom-
mendations for radiotherapy field margins of 11 mm for cSCC
< 2 cm and 14 mm for > 2 cm, with consideration for larger
margins for poorly differentiated/large (> 3 cm) cSCC, or in
the setting of PNI.

Multiple dose and fractionation schedules have been pre-
scribed, from 64 Gy in 32 fractions to 50 Gy in 20 fractions or
45 Gy in 15 fractions. More hyperfractionated (long course)
regimens are preferred for younger patients to minimize late
effects. For older patients or those of poor performance status,
hypofractionated (short course) radiotherapy is both effective
and convenient [55].

Adjuvant Radiotherapy to Primary Site

Despite equipoise among clinicians on the role of adjuvant
radiotherapy in high-risk cSCC [56], there is evidence that
adjuvant radiotherapy can decrease the risk of local and/or

regional recurrence. In cases where margins are clear, cure
rates are generally high, with risk of local recurrence in the
order of < 5% in a review of 2449 cases [57]. In general, it is
recommended in cases with clinical or extensive PNI [19•],
recurrent [50•] tumor, or where excision to achieve clear mar-
gins is not technically possible [58]. Margin status is a well-
documented risk for developing local relapse; however, there
is limited published evidence on the benefit of the addition of
local adj RTx in reducing local recurrence in this setting.
Kyrgidis et al. documented the outcome of 315 patients with
HN and extremity cSCC with patients undergoing adjuvant
radiotherapy after local excision at significantly lower risk of
developing recurrence (HR 0.08, 95% CI 0.03–0.26, p value
< 0.001) [59]. In an Australian study (n = 217 T1/T2 lip
cSCC), the addition of local adjuvant radiotherapy in the set-
ting of a close/positive margin significantly improved relapse-
free survival (p = 0.008). Fifty-seven percent of surgery pa-
tients with a close/positive margin relapsed compared with
only 9% who received adjuvant radiotherapy [53].

The addition of adjuvant radiotherapy for “high-risk” fea-
tures such as immunosuppression [20], tumor size ≥ 2 cm,
poor differentiation, or a close margin also likely to improve
loco-regional control [19•,51,53] and should be individualized
after discussion in a multidisciplinary setting.

Treatment—Nodal Metastases

Patients with cSCC metastatic to regional lymph nodes, espe-
cially of the HN, should be referred to a multidisciplinary
cancer service. Only a minority (20%) present with a concom-
itant primary cSCC and nodal metastases with the reminder
presenting as a relapse event postprimary cSCC treatment
usually within 12 months of treatment of the primary, but
can present up to 3–4 years later [60••]. In approximately
25% of cases no cutaneous “index lesion” is found. The HN
is the most common site to develop nodal metastases, with
axilla and groin being relatively uncommon [61]. The parotid
and its associated lymph nodes are the commonest sites for
metastatic nodes [62], in approximately two thirds of cases,
with the remaining one third developing to other cervical
(levels I-IV) nodal metastases without parotid involvement.

Multimodal Management

Patients with confirmed nodal metastases should undergo re-
gional dissection. In most cases this should be followed by
adjuvant radiotherapy [63], although it may be omitted in the
immunocompetent patient with a single involved node < 3 cm,
with no extracapsular spread and clear margins [64]. Survival
is improved with the addition of adjuvant radiotherapy, with a
28-year retrospective analysis showing that radiotherapymore
than halved the risk of recurrence (from 55 to 23%) [65]. Dose
delivered is typically 60 Gy in 30 fractions, often delivered
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using intensity-modulated radiotherapy or volumetric arc ther-
apy in order to spare nearby normal organs.

While only presented in abstract form, a recent multi-
center phase 3 trial showed no significant clinical benefit
to the addition of weekly concurrent chemotherapy
(carboplatinum) to adjuvant radiotherapy for high-risk pa-
tients following nodal dissection [66••]. Despite aggres-
sive multimodality therapy, patients with immunosuppres-
sion have an inferior outcome [20]. In a large Australian
series of patients with metastatic nodal cSCC, four inde-
pendent variables were identified to develop a predictive
model referred to as the ITEM score (immunosuppression,
treatment, extranodal spread, and margin status). Patients
that were immunosuppressed with the addition of other
high-risk variables had a 56% chance of dying from
cSCC [67•].

Future Directions

Treatment options for patients with recurrent or metastatic
cSCC remain limited. In addition to cytotoxic chemother-
apy, with low response rates, several agents are under
investigation. The most studied has been inhibition of
epidermal growth factor receptor (EGFR), with either
monoclonal antibodies or tyrosine kinase inhibitors, and
trials in both the neoadjuvant and recurrent/metastatic set-
tings are underway. Furthermore, genomic profiling of
advanced and metastatic cSCC reveal that nearly 90% of
patients had clinically relevant genomic alterations that
are “targetable” with available anticancer drugs or in reg-
istered clinical trials [68].

In keeping with the tumoral immunosuppressive microen-
vironment described above, immunotherapy with checkpoint
inhibitors is showing great promise. For example, a phase III
trial in recurrent or metastatic (mucosal) SCC after platinum
chemotherapy showed a significant survival benefit [69].
Excitingly, a response rate of 52% (higher than many other
subsites) was noted in a phase I study of a PD-1 inhibitor [70].
It is possible that future studies may identify a clinical role for
these agents.

Conclusions

Only a minority of cSCC patients can be considered as
high-risk for developing recurrence and potentially dying
from cSCC. Most patients are cured following local treat-
ment, usually surgery. It is these high-risk patients that
need to be identified and managed appropriately, often
requiring multimodality treatment. The addition of adju-
vant locoregional radiotherapy may reduce the risk of re-
currence in select patients. Further data is required on the
role of SLNB and the benefits of systemic agents.
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