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KEY POINTS

� Cutaneous squamous cell carcinoma (cSCC) is a common skin cancer that presents as a
scaly, red, or bleeding lesion on sun-exposed areas.

� UV exposure, fair skin, and immunosuppression increase incidence of cSCC.

� Recurrence and metastasis are associated with tumor diameter greater than 2 cm, depth
greater than 2 mm or beyond subcutaneous fat, extensive or large-caliber perineural
involvement, and poor differentiation on histopathology.

� AJCC 8 is used for TNM staging for cSCC of the head and neck. BWH offers an alternative
T staging system.

� Management is primarily surgical with rare indications for adjuvant chemoradiation based
on risk factors.
INCIDENCE AND EPIDEMIOLOGY

Cutaneous squamous cell carcinoma (cSCC) is the second most common nonmela-
noma skin cancer. It accounts for 20% of skin cancer and results in 1 million cases
in the United States each year resulting in up to 9000 estimated deaths.1–4

Depending on the latitude, the incidence of cSCC ranges from 5 to 499 per 100,000
patients.5–8 The lifetime risk of developing SCC is 14–20% in a non-hispanic white
population in the United States.9,10 This number continues to increase annually with
an estimated 50% to 200% increase in incidence in the last three decades and will
likely continue to increase because of the aging population.11

CLINICAL PRESENTATION

cSCC presents as a red scaly plaque, typically in sun-exposed areas. Lesions are typi-
cally solitary (Fig. 1A); however, they rarely can present as multiple “in transit” metas-
tases (Fig. 1B).
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Fig. 1. Clinical presentation of SCC. (A) Primary locally invasive cSCC. (B) Multiple nodules
representing in transit metastases.
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WORK-UP

Diagnosis is made by a skin biopsy deep enough to allow the pathologist to comment
on depth of invasion, perineural or lymphovascular invasion, differentiation, and
connection to the overlying epidermis.12 Local lymph nodes and parotid when appro-
priate should be evaluated by clinical examination and should be sampled if clinically
involved.13 The value of sentinel lymph node biopsy in cSCC without clinically
apparent lymph nodes is currently unknown.14–17 The patient should also be assessed
for nerve involvement signified by neurologic pain or palsy. Generally, imaging is not
required unless the clinical picture is suggestive of involvement of large-caliber nerves,
muscle or bone, lymph node involvement, or when high-risk features are present.12,13

When indicated, compute tomography with contrast is useful for evaluation of lymph
node, soft tissue, or bone involvement. MRI is preferred to evaluate perineural invasion
or orbital and intracranial extension.18

HISTOPATHOLOGY

On histopathology, cSCC differentiation may vary from well to poorly differentiated.
Well-differentiated tumors exhibit interconnecting follicular infundibular type squa-
mous epithelium. Mitosis may be rare or absent. Poor differentiation indicates that it
is difficult to determine a keratinocyte lineage (Fig. 2).19,20

Low- or Moderate-Risk Histologic Variants

� Keratoacanthomas: a well-differentiated squamous proliferation with a crateri-
form appearance

� Verrucous carcinomas: well-differentiated SCC with prominent hyperkeratosis
and “club-like tongues” of intradermal growth

� Clear cell: greater than 25% squamoid epithelial cells with cytoplasmic vacuola-
tion (PAS1[periodic acid-schiff])



Fig. 2. Histopathology of cSCC. (A) (hematoxylin-eosin, original magnification �4). (B) (he-
matoxylin-eosin, original magnification �10).
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Higher Risk Histologic Variants

� Acantholytic SCC: well-differentiated SCC with acantholysis
� Spindle cell SCC is a poorly differentiated variant with closely packed fascicles of
pleomorphic spindle cells with high mitotic activity

� Adenosquamous carcinoma: mixed squamous and glandular differentiation orig-
inating from epidermis with interconnecting nests of anaplastic squamoid cells
and desmoplastic stroma with 5% to 80% glandular differentiation (highlighted
with CEA and CK7 immunostaining)

Uncommon Variants

� SCC with sarcomatoid differentiation
� Lymphoepithelioma-like carcinoma
� Pseudovascular SCC
� SCC with osteoclast-like giant cells

Immunohistochemistry is not typically needed except in the cases of poorly differ-
entiated SCC or uncommon variants. Cutaneous SCC stains positive with p63, p40,
MUC1 (epithelial membrane antigen), CK5/6, MNF116, and high-molecular weight
34 E12. BerEp4 should be negative in SCC.20

RISK FACTORS

The most significant risk factors resulting in cSCC include UV exposure, older age, fair
skin (Fitzpatrick skin types I-III), and immunosuppression. UV (primarily UV-B) from the
sun or tanning beds induces skin cancer by causing DNA damage.21–25 The incidence
of SCC doubles with each 8� to 10� in latitude.26,27 Skin types that burn after UV expo-
sure (related to Fitzpatrick skin type) are predisposed to developing cSCC.28

Other Risk Factors

cSCC is more common in men than women (3:1 ratio). The incidence increases with
age, with an average age of onset in the mid-60s.29 Immunosuppression can play a
major role in cSCC, with solid transplant recipients suffering 65 to 250 times the risk
of cSCC compared with the general population.30–33 The rate of cSCC formation is
related to the number of immunosuppressive agents, the type of immunosuppressant
agent, and the amount of sun exposure or skin cancers before transplant.32 Patients
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with chronic lymphocytic leukemia have an 8- to 10-fold increased risk for developing
cSCC.34,35 Patients exposed to vismodegib have eight times the risk of cSCC
compared with control patients.36

Rare Risk Factors

Oncogenic human papillomavirus types 16 and 18 are associated with periungual and
anogenital cSCC.37 Environmental exposures associated with cSCC include arsenic,
polycyclic aromatic hydrocarbons (tar, pitch, and soot), nitrosamines, and alkylating
agents. Any exposure to ionizing radiation is associated with more aggressive
cSCC, with high rates of recurrence and a 10% to 30% rate of metastasis.38,39 The
presence of rare familial syndromes (including xeroderma pigmentosum, albinism,
epidermolysis bullosa, epidermolysis verruciformis, Ferguson Smith epithelioma,
Rothmund-Thomson syndrome, Bloom syndrome) can predispose an individual to
multiple cSCCs at a young age.40

GENETICS

cSCC carries more mutations than other common malignancies, with more than four
times the mutation rates in melanoma.41 Tumor protein 53 (TP53),42 cyclin-dependent
kinase inhibitor 2A mutations (CDKN2A), Ras mutations, and mutations of Notch ho-
molog 1 are involved in cSCC carcinogenesis.41,43 Genetic mutations found to be
differentially expressed in cSCC include CXCL8 (IL8), MMP1, HIF1A, ITGA6, and
ITGA2.20,44

MORTALITY

Although most cSCC are treated locally with no sequelae, a small subset result in
tumor-specific mortality. In the United States, the annual disease-specific mortality
is estimated to be 1.5% to 2% with up to 4% mortality rates reported in other coun-
tries; 5604 to 12,572 people with cSCC developed nodal metastases with an esti-
mated 9000 deaths.2,45 Factors associated with local recurrence and metastases
are listed in Table 1.

Diameter

A tumor diameter greater than 2.0 cm doubles the risk of cSCC recurrence and triples
the rate of metastasis compared with lesions less than 2 cm in diameter. Tumor
Table 1
cSCC tumor characteristics that increase the risk of recurrence and/or metastasis

Risk Factors Recurrence Metastasis

Diameter >2 cm 2 times 3 times

Depth >2 mm or beyond subcutaneous fat 10 times 11 times

Perineural involvement
(>0.1 mm caliber nerve)

23 times 12 times

Poor differentiation 3 times 2 times

Recurrent 2–3 times Up to 23 times for certain sites
(ear/lip)

Site 2 times (ear) 3 times (ear), 5 times
(vermillion/mucosal lip)

Arising in scar not available 12 times

Immunosuppression 6 times 2 times
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diameter greater than 2 cm is the risk factor most highly associated with disease-
specific death and a 19-fold higher risk of death from cSCC compared with tumors
less than 2 cm.46

Depth

Depth of disease is highly associated with recurrence and metastasis, with tumors of
Breslow thickness greater than 2 mm having a 10-fold higher risk of local recurrence
and tumors extending beyond subcutaneous fat having a local recurrence rate of 28%
and an 11-fold higher risk of metastasis compared with more superficial tumors.4,46,47

Perineural Involvement

The overall incidence of perineural involvement in cSCC is 2% to 14%.48,49 Perineural
invasion of large-caliber nerves (involved nerves measuring �0.1 mm) is associated
with increased nodal metastases and disease-specific mortality.49,50 Tumors with
large-caliber perineural invasion have local recurrence and metastatic risks of 47%
and 35%, respectively, after wide local excision.48,51

Differentiation

The presence of poor differentiation indicates a poorer prognosis, with local recur-
rence risk more than triple when compared with well differentiation (7% vs 2%) and
a metastatic risk approximately double (7% vs 3%) that of well-differentiated cSCCs.4

Previously Treated/Recurrent Cutaneous Squamous Cell Carcinoma

Once a cSCC has recurred, it has a much worse prognosis, with risk of spread to
regional lymph nodes and distant metastases cited as 45% for ear cSCC and 32%
for lip SCC.51 Recurrent cSCCs are two to three times as likely to recur again after exci-
sional surgery and Mohs micrographic surgery when compared with primary tumors.52

Site

cSCC of the ear has been reported to have a local recurrence risk of 5% after Mohs
micrographic surgery, 19% after non-Mohs modalities, and a metastatic risk of 9% af-
ter greater than 5 years of follow-up. SCC of the lip has a reported metastatic risk of
14% after greater than 5 years of follow-up.51,53

Cutaneous Squamous Cell Carcinoma Arising in Scar

cSCCs arising from a leg ulcer, burn scar, radiation dermatitis, and other chronic
wounds have a reported metastatic risk of 26%.51

Immunosuppression

cSCCs in immunosuppressed patients may display more rapid growth; recur locally in
13% of patients; and have a 5% to 8% risk of metastasis, usually in the second year
after excision.54–56 Prognosis is usually worse for older patients with tumors located
on head and neck skin, when multiple tumors are present, and when there is a history
of high exposure to the sun.57–61

STAGING
American Joint Committee on Cancer-8

In October 2016, the American Joint Committee on Cancer (AJCC) introduced the
eighth edition of its cancer staging systems.62 The AJCC-8 staging system classifies
cSCC of the head and neck by local tumor burden (T), nodal status (N), and metastatic
disease (M).61,63 Stage T1 are tumors less than 2 cm. T2 are tumors 2–3.9 cm. T3
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tumors are �4 cm or with minor bone erosion or large caliber perineural invasion or
deep invasion >6 mm. T4a tumors invade to cortical bone or marrow and T4b invade
the skull base or skull base foramen.

Brigham and Women’s Hospital Tumor Classification System

The Brigham andWomen’s Hospital staging system, proposed in 2013, offers an alter-
native tumor (T) classification system but does not include N or M staging criteria.64

High-risk features in this T classification system include tumor diameter greater than
or equal to 2 cm, tumor invasion beyond the subcutaneous fat, perineural invasion
of nerves greater than or equal to 0.1 mm in caliber, and poor differentiation. T stage
is assigned as follows: T1, no high-risk features; T2a, one high-risk feature; T2b, two to
three high-risk features; and T3, all four high-risk features or bone invasion.62
TREATMENT

cSCC is stratified into low risk or high risk. Guidelines are available to help guide treat-
ment including those by the National Comprehensive Cancer Network (NCCN)13 and
the American Academy of Dermatology (AAD) guidelines (Table 2).12

There are two main types of margin analysis commonly used for surgically excised
cSCC: sectional assessment used in standard excision, and complete circumferential
peripheral and deep margin assessment (CCPDMA). Sectional assessment describes
traditional “bread loaf” assessment and allows for visual assessment of approximately
1% of the marginal surface of a specimen, whereas CCPDMA involves en face
sectioning that allows for histologic examination of nearly 100% of the marginal sur-
face. The two main methods of CCPDMA used in keratinocyte carcinomas are
Mohs micrographic surgery and the Tubingen method.
According to AAD and NCCN guidelines, for local low-risk SCC, first-line treatments

include standard excision with 4- to 6-mm clinical margins and postoperative margin
assessment.12,13 For standard excision, recurrence rates are 8.10% for primary low-
risk SCC.51 If margins are positive, additional re-excision or Mohs surgery is consid-
ered depending on the location13 For small tumors not in hair-bearing areas, curettage
and electrodessication may be indicated.12,65,66 Unlike in situ disease, no data sup-
port the use of cryotherapy, topical creams, or photodynamic therapy for the primary
treatment of dermally invasive SCC.12

For high-risk cSCC, the AAD and NCCN guidelines recommend Mohs micrographic
surgery, which boasts a 3% recurrence rate for primary cSCCand significantly improved
outcomes for high-risk SCCs compared with standard assessment (see Table 2).12,13,51
Table 2
Mohs micrographic surgery versus standard “bread loaf” pathology assessment recurrence
rates

Mohs, % Standard Excision, %

Primary cSCC 3.10 8.10

Recurrent SCC 10 23

Perineural involvement 0 47

SCC >2 cm 25.20 41.70

Poorly differentiated 32.60 53.60

Data from Rowe DE, Carroll RJ, Day CL Jr. Prognostic factors for local recurrence, metastasis, and
survival rates in squamous cell carcinoma of the skin, ear, and lip. Implications for treatment mo-
dality selection. J Am Acad Dermatol 1992;26(6):976–90.
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NCCN guidelines state that other measures of CCPDMA, such as the Tubingenmethod,
can be used.WhenCCPDMA is not available, wide local excisionwith delayed closure is
acceptable. Radiation should only be used as primary treatment in those patients who
are not surgical candidates.13 Radiationmay be used as adjuvant therapy in some cases
where extensive perineural invasion or large-caliber nerve invasion is present. Multidis-
ciplinary approach is taken when positive margins are noted after Mohs micrographic
surgery.12,13

Management for local regional or distant metastatic cSCC requires multidisciplinary
involvement. NCCN recommends excision � lymphadenectomy or parotidectomy
when lymph nodes are involved.13,67 Adjuvant chemoradiation may be considered
pending margin evaluation or if extracapsular extension of lymph nodes is
noted.13,17,68,69 The AAD offers specific recommendations of epidermal growth factor re-
ceptor inhibitors or cisplatin when systemic therapy is needed; however, therapy is
constantly evolving. The NCCN recommends consideration of clinical trials and anti-PD1
immunotherapy (eg. pembrolizumab, cemiplimab) is under active investigation.12,70–74

For inoperable disease, chemoradiation plus palliative care is recommended. However,
a recent study showed no benefit for chemoradiation with carboplatin based chemo-
therapy over radiation alone.11,69

PREVENTION

Photoprotective measures including sunscreen application have been shown to
decrease SCC by 40%.75,76 Other measures of prevention include those aimed at
managing field cancerization (large defects of DNA damaged skin): 5-fluorouracil, imi-
quimod, topical retinoids, diclofenac sodium, ingenol mebutate, chemotherapy
wraps, photodynamic therapy, nicotinamide and acitretin or capecitabine for very
high-risk, immunosuppressed patients.12

MONITORING

A patient with at least one cSCC is at risk for additional cSCC and other for skin can-
cers, including basal cell carcinoma and melanoma.77,78 The 5-year probability of
another non-melanoma skin cancer (NMSC) after diagnosis of a first is 40.7%, the
10 year is 59.6%, and after more than one cSCC it is 82% and 91.2%.79 After a diag-
nosis of local SCC, the NCCN guidelines suggest follow-up and screening every 3 to
12 months for 2 years after initial diagnosis and then every 2 years. For regional dis-
ease, suggested follow-up is every 1 to 3 months for 1 year, every 2 to 4 months for
second year, every 4 to 6 months for the third year, and then every 6 to 12 months
for life.13,80 Concurrent patient and family member self-surveillance for cSCC and
other skin cancers may be of additional utility in detecting new primary tumors.81
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