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Analysis of Treatment Methods
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BACKGROUND Cutaneous squamous cell carcinoma (cSCC) is the second most common cancer in the
United States. Cutaneous squamous cell carcinoma has an estimated incidence of more than 700,000 new
cases per year and a 5% risk of metastasis.

OBJECTIVE To provide clinicians with guidelines for the management of cSCC based on evidence from
a comprehensive literature review and consensus among the authors.

MATERIALS AND METHODS The authors conducted an extensive review of the medical literature on treat-
ment methods for cSCC, taking into consideration cure rates, recurrence and metastatic rates, aesthetic and
functional outcomes, and cost effectiveness of the procedures.

RESULTS Surgical treatments provide the best outcomes for cSCC. Mohs micrographic surgery is a cost-
effective procedure that affords the highest cure rate, maximal tissue preservation, and superior cosmetic out-
comes. Nonsurgical methodsmay be used as a primary treatment for low-risk squamous cell carcinomas, but the
cure rates are lower.

CONCLUSION The cure rate remains the most important consideration in choosing the treatment
method, but additional factors, such as the patient’s general medical condition, psychosocial circum-
stances, the location of the tumor and cost effectiveness of the therapy should be considered. Mohs
micrographic surgery remains the preferred treatment for high-risk tumors and tumors located in cos-
metically sensitive areas.

The authors have indicated no significant interest with commercial supporters.

Cutaneous squamous cell carcinoma (cSCC)—
both Bowen and non-Bowen disease type—is

a very common skin cancer, especially in light-skin
persons. In the United States, cSCC accounts for
20% of skin malignancies with an estimated annual
incidence of 700,000.1–4 Cutaneous squamous cell is
not only the second most common skin cancer type
(the first being basal cell carcinoma [BCC]), it is also
the second most common malignancy type.1–4

Although many cSCCs are small low-risk cancers that
are easily treated inphysicians’offices byminor surgical
procedures, some cSCCs can become problematic.
When cSCCs continue to grow, they can cause signifi-
cant local tissue destruction and invade blood vessels,
nerves,muscles, bones, and vital organs such as the eye.
Thus, significantmorbidity and cosmetic deformity can
occur. Furthermore, metastases and death can ensue if
the progression of cSCC is not halted.
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The primary goal of cSCC treatment is complete
tumor eradication with maximal preservation of
function and excellent cosmesis. The purpose of this
consensus article is to assist the physician in choosing
the optimal treatment approach for cSCC, while tak-
ing into consideration patient and tumor risk factors
and also efficacy and cost.

Epidemiology

Most cSCCs occur on the head, neck, and extremities—
anatomic areas that receive the maximum amount of
sunlight.5 Cutaneous squamous cell carcinoma is most
common in light-skin persons of western European
descent.6,7 Cutaneous squamous cell carcinoma occurs
more often in men than in women (with a man to
woman ratio of 3:1), and its incidence increaseswith age
in both genders.6,7 Comparatively, cSCC is rare in
BlacksandAsians, but it is themost commonskincancer
type in these populations.6,8 Cutaneous squamous cell
carcinoma is more prevalent at low latitudes where the
ultraviolet (UV) index is high.3,9–11 In these low latitudes,
the relative riskof cSCC is 3 timeshigher for people born
there than that in people who move to these same
locations. Individuals with outdoor occupations have
a 5 times higher risk for cSCCdevelopment than that for
those with indoor occupations, and those who frequent
tanning salons also have a high risk of cSCC.12

The cSCC incidence has been increasing for several
decades.1,13 Population-based incidence studies during
the 1980s and 1990s indicate that the cSCC incidence
ratemore thandoubledover aperiodof 14 years inNew
Hampshire14 and doubled over a period of 21 years in
NewMexico.15Basedonbilled treatments, the incidence
of cSCC rose in the United States over the last several
decades by estimated rates of 4% to 23% per year.13,16

Factors contributing to the increased risk of cSCCmay
include early detection, population shifts to sunbelt
states, increase in outdoor activities, increased tanning
bed use, depletion of the ozone layer, an increase in
immunosuppressive drug therapy, and a longer life-
span than that in previous generations.1,17

The exactmortality incidence from cSCC in theUnited
States is unknown because all cSCCs are not tracked in

the Surveillance, Epidemiology, and End Results
(SEER) Program of the National Cancer Institute.
However, there have been a few isolated estimates.18

A 10-year retrospective cohort study in a Boston
academic hospital showed that patients with cSCC
had a 3.7% incidence of metastasis and 2.1% risk of
disease-specific death.19Aggressive or high-risk cSCCs
are estimated to result in approximately 8,000 cases of
nodal metastases and 3,000 deaths each year.20,21

Cutaneous squamous cell carcinoma has a higher
mortality rate in Blacks than that in whites, possibly
because of delayed diagnosis and/or that these tumors
occur commonly in sun protected skin and in sites of
previous trauma or scarring.22,23

Despite the increasing incidence of cSCC,
population-based and cohort studies indicate that
cSCC mortality has been decreasing for decades,
presumably because of early detection and effective
treatment of cSCCs before these tumors have metas-
tasized.10,24–26 For instance, the age-adjusted mor-
tality rate for confirmed cases of nongenital cSCC in
Rhode Island went from 0.26 per 100,000 between
1979 and 1987 to 0.21 per 100,000 between 1988
and 2000.27,28

Pathogenesis and Etiology

Ultraviolet Radiation Exposure

The principal risk factor for the development of cSCC
is the cumulative lifetime exposure to UV radiation.
UV-B radiation (290–320 nm) is the primary cause,
but UV-A radiation (320–400 nm) also contributes to
the risk.29

Ultraviolet radiation induces “UV signature” muta-
tions in DNA, the formation of thymidine dimers in
the p53 tumor suppressor gene; this damaged gene
impairs cell cycle control and results in the clonal
expansion of keratinocytes. The UV-type p53 muta-
tion is also found in actinic keratosis (AK), the pre-
cursor lesion of cSCC. Ultraviolet radiation also
induces dose-dependent suppression of cellular
immunity and interferes with immune surveillance of
skin cancer.12,30–32 Ultraviolet light treatments for
inflammatory diseases such as psoriasis increase the
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risk for cSCC; UV-A light with oral psoralen is par-
ticularly photocarcinogenic.33,34

Skin Phototype

Fitzpatrick skin typing subjectively categorizes skin
sensitivity to UV light and is a good predictor of rela-
tive risk for cSCC. Those patients with light skin,
blond or red hair, and blue or hazel eyes are 2 to 5
times more likely to develop cSCC than those with
dark skin and brown eyes.35 Patients with vitiligo and
oculocutaneous albinism are at very high risk for the
development of cSCC.36,37

History of Previous Cutaneous Squamous

Cell Carcinoma

There is a 30% to 50% increased risk of another pri-
mary cSCC within 5 years after treatment of the first
cSCC.38–40

Chemical Exposures

Arsenic exposure induces cSCC, especially Bowen
disease (BD) carcinoma, BCC, AKs, and internal
cancers.41 Polycyclic aromatic hydrocarbons such as
tar, pitch, and soot also increase the risk of cSCC.
Cutaneous squamous cell carcinoma of the scrotum is
common in workers using pitch or cutting oils and in
chimney sweeps from soot exposure.42

Chronic Scars

Cutaneous squamous cell carcinoma may arise in
sites of chronic inflammation, osteomyelitis, sinus
tracts, ulcers, and scars.43,44 Marjolin ulcer refers to
a cSCC that originates in a long-standing cutaneous
scar, usually presenting 30 to 40 years after the
injury.

Chronic Skin Disorders

Chronic dermatoses associated with an increased risk
for the development of cSCC include porokeratosis,
discoid lupus, lupus vulgaris, lichen sclerosus et atro-
phicus, lymphogranuloma venereum, granuloma
inguinale, lichen planus, acne conglobata, hidradenitis
suppurativa, dystrophic epidermolysis bullosa (EB),
and erythema ab igne.3

Viruses

Human papillomavirus (HPV) infection can be linked
with the development of cSCC. Human papillomavi-
rus Types 6, 11, 16, and 18 are commonly found in
cSCC of the genitalia and Type 16 is associated spe-
cifically with periungual cSCC.45 In epi-
dermodysplasia verruciformis, an autosomal recessive
disorder with an abnormal susceptibility to b-HPV
(HPV-5), there is an increased risk of cSCC.46 A sys-
tematic review of the literature47 showed that cSCCs
are more likely to carry HPV than normal-appearing
skin in all patients, and cSCCs in immunosuppressed
patients have an increased prevalence of HPV com-
pared with those in immunocompetent patients.
However, the role of HPV in cSCC, remains poorly
defined.47 One issue regarding the testing of HPVwith
cSCC is that cSCC is either BD type carcinoma or non-
Bowen disease type carcinoma. Because pathologists
and researchers frequently lump these 2 entities
together and because oncogenic HPV has been found
with great frequency in both periungual cSCC and
erythroplasia of Queyrat, both of which are cSCC–
Bowen disease carcinoma type, unless the type of
cSCC tested is specified, the results would be open to
question.

Ionizing Radiation

Exposure to ionizing radiation increases the risk of
developing cSCC, and the risk is directly related to the
cumulative radiation dose.3 The latency period is
generally approximately 30 years but may be as long
as 60 years.48 X-rays pose the greatest risk, but more
superficial penetrating Grenz rays and gamma rays
also cause cSCC. A variety of skin conditions,
including acne, atopic dermatitis, tinea capitis, and
hemangiomas were treated with ionizing radiation
from 1920s to 1970s. Sunlight exposuremay augment
the risk of radiation-induced cSCC. Fitzpatrick skin
Types I and II are at greater risk for radiation-induced
skin cancer than dark skin types.49

Immunosuppression

Immunosuppressive medications in transplant
patients increase the risk 250-fold of developing
cSCCs by age 65.50 The ratio of cSCC to BCC reverses
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in immunosuppressed patients, from 1 cSCC: 4 BCCs
in the general population to 3 cSCCs: 1 BCC in
immunosuppressed patients.51–54 For transplant
patients, Fitzpatrick skin Type I or II and the cumu-
lative lifetimeUVexposure are the primary risk factors
for the development of cSCC. Cutaneous squamous
cell carcinoma usually develops within a few years
after the initiation of immunosuppression,50,55,56 and
the number of cSCCs increases with the number of
years after transplantation.

The risk of cSCC development correlates with the
overall aggressiveness of immunosuppressive drug
regimens, that is, multiple concurrent drugs or high
immunosuppressive doses per unit time. Heart trans-
plant patients are typically treated with more aggres-
sive immunosuppressive regimens than those with
kidney transplants and have 3 times the risk of devel-
oping cSCC than kidney transplant patients.57,58 The
mechanism by which cSCCs develop in immunosup-
pressed patients is unclear but may relate to a dimin-
ished capacity for immunosurveillance. CD8+ T cells
specific for the P53 tumor suppressor gene are found in
patients with cSCC.59 Aggressive cSCCs also develop
more frequently in patients with lymphoproliferative
disorders such as chronic lymphocytic leukemia (CLL)
that cause defects in both humoral and cell-mediated
immunity.

Genodermatoses

Patients with xeroderma pigmentosum (XP) are at
increased risk for cSCC because they lack an enzyme
necessary for repair of DNA mutations that result
from UVL and other environmental exposures.60 In
oculocutaneous albinism, patients are at increased risk
of cSCC because of insufficient protective melanin.61

Clinical and Histologic Features

Actinic Keratosis and Cutaneous Squamous

Cell Carcinoma In Situ–Non-Bowen Disease

Carcinoma Type

The clinical hallmark of an AK and cutaneous squa-
mous cell carcinoma in situ–non-Bowen disease
carcinoma (cSCCis-NBD) is its overlying scale, which

may be subtle, feeling rough, or it may be a firm pap-
ule. An erythematousmaculemay be present under the
scale, although at times onlyminimal erythemamaybe
seen. Actinic keratoses and cSCCis-NBD vary in size
from a few millimeters to one or more centimeters in
diameter. Large AKs and cSCCis-NBD are likely to be
slightly raised and may seem like cSCCs.

Actinic keratoses and cSCCis-NBD lesions are found
most frequently on the sun-exposed skin—the head,
neck, upper trunk, and extremities. These lesions are
seen almost always in the presence of sun damage
features such as wrinkles, additional AKs, mottled
pigmentation, and telangiectasia. The lower lip is
commonly affected, with partial epidermal atypia
referred to as actinic cheilitis.

Actinic keratoses are characterized histologically by
atypical keratinocytes with nuclear pleomorphism
and irregular quantities of darkly staining cytoplasm
that crowd the lower third of the epidermis. In addi-
tion, AKs usually exhibit acanthosis, hyperkeratosis,
and parakeratosis; hair follicles are often spared. Full-
thickness atypia with premature keratinization is
termed cSCCis-NBD.

Invasive Cutaneous Squamous Cell Carcinoma–

Non-Bowen Disease Type

The most common presentation of invasive cutaneous
squamous cell carcinoma–non-Bowen disease type
(cSCC-NBD) is an erythematous papule or nodule
surmounted by scale and crust. Secondary changes can
include ulceration and hyperpigmentation. On histo-
logic examination, invasive cSCC-NBDs are catego-
rized into well, moderately well-, moderately, and
poorly differentiated subtypes. Well-differentiated
cSCC-NBD arises in the setting of AK and cSCCis-
NBD and has similar atypical keratinizing epidermal
cells that proliferate downward in lobules and invade
as detached islands into the dermis. The keratinocytes
are commonly glassy, brightly eosinophilic, with
prominent nucleoli. Keratin pearls and apoptotic cells
are a prominent feature. As one progresses from
moderately well to moderately differentiated cSCC-
NBD, the degree of cell differentiation and keratini-
zation decreases. Poorly differentiated cSCC-NBDs
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are characterized by sheets or nests of poorly differ-
entiated bizarre cells or cords of spindle cells, and
cytokeratin stains may be required to diagnose the
keratinocyte origin of these tumors. Poorly differen-
tiated cSCC-NBDs have a high risk of recurrence and
metastasis. Invasive cSCC-NBD may exhibit mixed
cell inflammation around the tumor, sclerotic stroma,
and perineural infiltration. Cutaneous squamous cell
carcinoma–non-Bowen disease type that shows areas
of acantholysis can be aggressive although the overall
histologic pattern is well or moderately–well-
differentiated. Even cSCCis-NBD with acantholysis
may be regarded as potentially aggressive.62,63

Cutaneous Squamous Cell Carcinoma In

Situ–Bowen Disease Type

Cutaneous squamous cell carcinoma in situ–Bowen
disease (cSCCis-BD) is a subtype of cSCCis that can
appear clinically similar to an AK, but is suspected
when the scale surmounts a thin erythematous
patch, which is usually well-demarcated from the
surrounding skin unlike cSCCis-NBD. Cutaneous
squamous cell carcinoma in situ–Bowen disease is
usually a slow-growing tumor, which arises in sun-
damaged skin of the elderly and is more common in
men than women.

In histologic sections of cSCCis-BD, atypical non-
keratinizing epidermal cells often fill the entire thick-
ness of the epidermis over a broad zone with more
florid nuclear pleomorphism, apoptosis, and mitotic
figures than that found in cSCCis-NBD type; individ-
ual cellular keratinization is absent or minimal. The
epidermis may be hypertrophic or atrophic, and
extension down the external hair root sheath is
common.

Cutaneous squamous cell carcinoma in situ–Bowen
disease type commonly occurs in hair-bearing skin,
and when it occurs on the glans penis, it is known as
erythroplasia of Queyrat. When cSCCis-BD is found
histologically in condylomata acuminata-like lesions,
it is referred to as Bowenoid papulosis.64 Bowenoid
papulosis (BP) resembles BD histologically but its
atypical cells are scarce and may not be present at all
depths of the epidermis.

Invasive Cutaneous Squamous Cell Carcinoma–

Bowen Disease Type (Invasive Bowen Disease)

Cutaneous squamous cell carcinoma–Bowen disease
(cSCC-BD) can become invasive in up to 5% of
patients, metastasize in 13% to 20% of these
patients,65 and typically occurs inmiddle age to elderly
men on the head, neck, and extremities. It presents as
a rapidly growing, ulcerated tumor occurring in
a scaly, or erythematous patch that was present for
years. In histologic sections, one sees in the dermis
islands of cells with a similar histopathologic appear-
ance to that found in cSCCis-BD. Some keratinization
may be present but it is not as prominent a feature as
that seen in cSCC-NBD.

In one study of black patients,66 BDbecame invasive in
26% andmetastasized in 60%. It is interesting to note
that, given the aggressive nature of invasive BD, cur-
rent staging systems do not take this pathologic entity
into account.

Keratoacanthoma

Keratoacanthoma (KA), a subtype of cSCC-NBD,
may present as an erythematous nodule with a kera-
totic plug and usually has a volcano-like appearance.
Keratoacanthomas may present with pain and
inflammation and may undergo rapid growth. A KA
may involute spontaneously, but it also carries a risk of
enlarging with local destruction or metastasis.

Histologic examination of KA shows well-
differentiated keratinocytes with glassy cytoplasm
surrounding a core of cornified cellular debris. Iden-
tification on low power of a volcano-like architecture
facilitates the diagnosis. Other histologic features may
include lymphocytic and eosinophilic infiltrates, neu-
trophilic abscesses in the tumor, and elastic fiber
incorporation into the tumor at its base.

Adenoid Cutaneous Squamous Cell Carcinoma

Adenoid cSCCs are rare and usually occurs on the
head and neck of elderly patients. Histologically, they
exhibit proliferations of well-differentiated nests of
squamous cells admixed with focal or diffuse areas
of tubular or pseudoglandular structures with
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dyskeratotic and acantholytic cells in the lumen. These
tumors have a high risk of metastasizing.62,63,67

Spindle-Cell (Sarcomatoid) Cutaneous

Squamous Cell Carcinoma–Non-Bowen Disease

Spindle-cell cutaneous squamous cell carcinoma–
non-Bowen diseases (cSCC-NBDs) occur in areas of
skin with high levels of sun exposure or previous
radiation therapy. Spindle-cell cSCC-NBDs arising in
areas of radiation exposure are aggressive tumorswith
a high metastatic risk. Histologically, they are com-
prised of atypical spindle cells arranged in a whirled
pattern, which may infiltrate the dermis as single cells
without nest or cord formation. There may be no
connection to the overlying epidermis.

Desmoplastic Cutaneous Squamous Cell

Carcinoma–Non-Bowen Disease

Desmoplastic or infiltrative cSCC-NBDs arise on the
head and neck of elderly individuals. They are char-
acterized histologically by cords of infiltrative spindle
cells in a dense, desmoplastic stroma, which occupies
at least 30% of the tumor volume. Squamous differ-
entiation with keratin pearls is usually present.

TNM Staging of Cutaneous Squamous Cell

Carcinoma–Non-Bowen Disease and Cutaneous

Squamous Cell Carcinoma–Bowen Disease

The American Joint Committee on Cancer (AJCC)
registry stages cSCC using the tumor/node/metastasis
(TNM) classification (Table 1).68 No differentiation is
made between cSCC-NBD and cSCC-BD types of
cSCC. The AJCC staging system for cSCC designates
many, but not all, of the features deemed high risk in
these guidelines. For instance, it does not take into
account previous treatment, unusual pathologic pat-
terns, or many anatomic areas prone to recurrence,
such as the scalp. High-risk features included in the
AJCC staging for the primary tumor include depth
greater than 2 mm, Clark Level IV or greater, peri-
neural invasion, location on the ear or non–hair-
bearing lip, and poorly differentiated or undifferenti-
ated histology. “T0” refers to no evidence of primary
tumor, “Tis” to carcinoma in situ, “T1” is tumor 2 cm
or less in greatest diameter with less than 2 high-risk

features, “T2” is tumor greater than 2 cm in diameter
or of any sizewith 2ormore high-risk features,“T3” is
invasionofmaxilla, orbit, or temporal bone, and“T4”
is invasion of skeleton or perineural disease at the base
of the skull.

A recently described modification of the AJCC staging
system for cSCCwas proposed tomore precisely define
the T2 tumor subset of tumors with a high risk of
metastasis and death.69 Multivariate analysis of T2
tumor characteristics found that 4 high-risk factors
were statistically independent prognostic factors: poor
differentiation, perineural invasion, tumor diameter
$2 cm, and invasion beyond subcutaneous fat. In the
proposed staging system, stage T2 is stratified to those
with 1 high-risk factor (Stage T2a), those with 2 to 3
high-risk factors (StageT2b), and thosewith4high-risk
factors or bone invasion (Stage T3). Stage T2b cSCCs
comprised only 19% of the cohort but accounted for
72% of nodal metastases and 83% of deaths. Like the
AJCC staging system, the newly proposed staging sys-
tem does not take into account previous treatment.

Clinical Risk Factors for Aggressive Tumor

Behavior—“High Risk” Cutaneous Squamous

Cell Carcinoma

Cutaneous squamous cell carcinomas are among the
most common cancers capable of metastasis. Proper
management of cSCC is dependent on assessing the
clinical and histologic risk factors of each tumor for
aggressive growth, recurrence, and metastasis. Cur-
rently, there are no comprehensive prognostic models
for high-risk cSCC because all or evenmost cSCC data
are not recorded in registries in the United States.
Furthermore, multiple risk factors often occur con-
currently in individual tumors and patients, and reli-
able statistical modeling requires large-scale
population-based studies, which have not been per-
formed to date.

The most comprehensive data on risk factors for local
recurrence and metastasis of cSCC data come from an
extensive systematic reviewbyRowe and colleagues,20

who evaluated 71 studies of recurrent and metastatic
cSCC published between the years 1940 and 1990
(Table 2).
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TABLE 1. AJCC TNM Staging Classification for cSCC (Seventh Edition, 2010)

Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension with less than 2 high-risk features*

T2 Tumor greater than 2 cm in greatest dimension or tumor any size with 2 or more high-risk features†

T3 Tumor with invasion of maxilla, mandible, orbit, or temporal bone

T4 Tumor with invasion of skeleton (axial or appendicular) or perineural invasion of skull base

Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension

N2 Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than 6 cm in greatest dimension; or

in multiple ipsilateral lymph nodes, none more than 6 cm in greatest dimension; or in bilateral or

contralateral lymph nodes, none more than 6 cm in greatest dimension

N2a Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than 6 cm in greatest dimension

N2b Metastasis in multiple ipsilateral lymph nodes, none more than 6 cm in greatest dimension

N2c Metastasis in bilateral or contralateral lymph nodes, none more than 6 cm in greatest dimension

N3 Metastasis in a lymph node, more than 6 cm in greatest dimension

Distant Metastasis (M)

M0 No distant metastasis

M1 Distant metastasis

Anatomic Stage/Prognostic Groups

Stage 0 Tis N0 M0

Stage I T1 N0 M0

Stage II T2 N0 M0

Stage III T3 N0 M0

T1 N1 M0

T2 N1 M0

T3 N1 M0

Stage IV T1 N2 M0

T2 N2 M0

T3 N2 M0

T any N3 M0

T4 N any M0

T any N any M1

Histologic Grade (G)

GX Grade cannot be assessed

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated

G4 Undifferentiated

*High-risk features for the primary tumor (T) staging—depth/invasion: >2-mm thickness, Clark level $IV, perineural invasion; anatomic

location: primary site ear, primary site non–hair-bearing lip; and differentiation: poorly differentiated or undifferentiated.

†Excludes cSCC of the eyelid.
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In addition to the findings of Rowe and colleagues,
the National Comprehensive Cancer Network
(NCNN) guidelines62 for the treatment of non-
melanoma skin cancer recognize the following
prognostic factors important for designating tumors
as high risk: anatomic location, diameter, poorly
defined tumor borders, tumor recurrence, previous
radiation therapy or chronic inflammation, immu-
nosuppression, rapidly growing tumor, neurologic
symptoms, poor cellular differentiation, histologic
subtypes [adenoid (acantholytic), adenosquamous,
desmoplastic], deep Clark level or thickness, and
perineural invasion.

Two recent studies used multivariate modeling to
define risk factors independently associated with
a poor outcome for cSCC. In a 10-year prospective
cohort study using multivariate modeling, Brantsch
and colleagues21 found that the most important
prognostic factor for metastasis was tumor depth;
immunosuppression, location on the ear, and tumor

diameter >2 cm were also independently associated
with a risk of metastasis. Desmoplasia and tumor
thickness were risk factors for local recurrence. In
a 10-year retrospective cohort study of cSCC using
multivariate modeling, Schmults and colleagues19

found tumor diameter $2 cm, poor differentiation,
depth of invasion beyond the superficial fat, perineural
invasion, location on the ear, temple, or anogenital
location contribute to poor outcome. Table 3 lists the
generally agreed on risk factors for recurrence and
metastasis of cSCC.

Location

Cutaneous squamous cell carcinomas located on the
head and neck aremore likely to recur andmetastasize
than those on the trunk and extremities.70,71 The high-
risk sites mostly correspond to the “mask” areas of the
face, including the central face, periocular region,
eyelid, eyebrow, nose, perioral, lip (cutaneous and
vermilion), chin, mandible, ear, preauricular,

TABLE 2. Five-Year Recurrence and Metastatic Rates for Primary and Locally Recurrent cSCC as

a Percentage of Determinate Cases*

Treatment Modality Local Recurrence Rate Metastatic Rate

Primary tumors of the skin (all modalities), % N/A 5.2

Cryotherapy N/A N/A

ED&C 3.7 N/A

Surgical excision 8.1 N/A

Radiation therapy 10.0 N/A

Non-Mohs modalities 7.9 N/A

Mohs micrographic surgery 3.1 N/A

Non-sun-exposed skin/scar carcinoma (all modalities), % N/A 37.9

Primary tumors of the lip (all modalities) N/A 13.7

Non-Mohs modalities 10.5 N/A

Mohs micrographic surgery 2.3 N/A

Primary tumors of the ear (all modalities) N/A 11.0

Non-Mohs modalities 18.7 N/A

Mohs micrographic surgery 5.3 N/A

Locally recurrent tumors (all modalities), % N/A 30.3

Surgical excision 23.3 N/A

Mohs micrographic surgery 10.0 N/A

Recurrent tumors of the skin (all modalities), % N/A 25.1

Recurrent tumors of the ear (all modalities), % N/A 45.0

Recurrent tumors of the lip (all modalities), % N/A 31.5

*Adapted from Rowe DE, et al. J Am Acad Dermatol. 1992; 26(6):976–90. Adaptations are themselves works protected by copyright. So in

order to publish this adaptation, authorization must be obtained both from the owner of the copyright in the original work and from the

owner of copyright in the translation or adaptation.

N/A, data not available.
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postauricular, and temple skin. Other high-risk areas
include the dorsal hands, feet, fingers, toes, genitalia,
and mucous membranes. Cutaneous squamous cell
carcinomas of the scalp and ear have a high potential
to metastasize. Metastatic rates for primary and
recurrent cSCC of the ear have been reported to be as
high as 8.8%and45.0%, respectively, and those of the
lip to be 13.7% and 31.5%, respectively.20Metastatic
rates for periocular cSCC range from 10% to 25%.72

The cheeks, forehead, scalp, and neck are
intermediate-risk sites. The trunk and extremities have
the lowest risk of recurrence.

Size

The risk of recurrence and metastasis increases as
tumor size increases. Data from a systematic review
show that for cSCC greater than 2 cm in diameter, the
local recurrence rates double (15.2% vs 7.4%) and
metastatic rates triple (30.3%vs 9.1%) comparedwith
lesions less than 2 cm.20We have generally adopted the

divisions used by others to distinguish high-risk cSCC:
(1) tumors in the high-risk areas (mask areas of the face,
dorsal hands, genitalia, and mucous membranes), (2)
tumors in the intermediate-risk areas (cheeks, forehead,
scalp, and neck) 10 mm in diameter or greater, and (3)
tumors in any area 20 mm in diameter or greater.28

Depth

The metastatic risk increases dramatically for lesions
with a depth of 4mmor greater or Clark Level IV orV,
involvement of the reticular dermis or subcutaneous
fat, or penetration into fascia, muscle, bone, or carti-
lage.21,73 Cutaneous squamous cell carcinomas from 2
to 6mm in depth have ametastatic rate of 3%, but the
metastatic rate increases to 15.5% for those with
a depth greater than 6 mm or Clark Level IV or V.21

Themetastatic risk for lip lesions greater than 6mm in
depth and skin lesions thicker than8mm is so high that
some authors have advocated prophylactic lymph
node dissection for patients with these lesions;74,75

some clinicians advocate head/neck imaging studies
and/or sentinel lymph node evaluation. Tumors with
a thickness of 10 mm or more carry a high metastatic
risk, regardless of location.76 Despite the foregoing,
pathology reports rarely measure cSCC depth and
except for a few recent studies, most studies do not
mention tumor depth.

Poorly Defined Borders

Cutaneous squamous cell carcinomas with poorly
circumscribed borders have a higher risk of recurrence
than that of lesions with well-defined borders largely
because subclinical tumor extension may result in
higher rates of treatment failure.20,70,71

Rapid Growth

One study on the growth rate of cSCCs of the ear or
eyelid found that rapidly growing lesions metastasize
in up to one-third of cases compared with a rate of 5%
to 10% in slower growing lesions.77

Histologic Differentiation

Patientswith poorly differentiated cSCCs have aworse
prognosis than those with well-differentiated

TABLE 3. Risk Factors Associated With Local

Recurrence and Metastasis of cSCC

Tumor characteristics

Any cSCC in high-risk sites: central face, periocular

region, eyelid, eyebrow, nose, perioral, lip

(cutaneous and vermilion), chin, mandible, ear,

preauricular, postauricular, and temple

cSCC >1-cm diameter in intermediate-risk sites:

cheeks, forehead, scalp, and neck

cSCC >2-cm diameter in any site

Poorly defined borders

cSCC exhibiting rapid growth

Neurologic symptoms

Locally recurrent cSCC after primary therapy

Histology

Depth >4 mm

Poorly differentiated

Aggressive histologic patterns: adenoid

(acantholytic), desmoplastic, or spindle-cell cSCC,

and invasive Bowen disease carcinoma

Perineural or vascular invasion

Host factors

Sites or previous radiation therapy

Exogenous immunosuppression (medications)

Endogenous immunosuppression

(lymphoproliferative disorder, HIV)

Arising in scars or chronic wounds

Arising in sites of chronic inflammation

Genetic propensity for cSCC: XP

CONSENSUS FOR NONMELANOMA SK IN CANCER TREATMENT

DERMATOLOG IC SURGERY1222

© 2015 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



tumors.20,78 A systematic review showed that poorly
differentiated cSCCs had a local recurrence rate of
28.6%, whereas well-differentiated tumors recur at
a rate of 13.6%.20 The presence of infiltrating tumor
cell strandsof tumor cells, presence of single cells, small
tumor nests, and acantholysis are associated with
a high rate of metastasis.74,79–82 Sometimes tumors
show both well-differentiated and poorly differenti-
ated features and thus become difficult to categorize.

Histologic Subtype

Histologic cSCC subtypes that have an increased risk
of recurrence or metastasis are adenoid, desmoplastic,
spindle-cell, and invasive cSCC-BD type.21,65,83–87

Perineural Invasion

Cutaneous squamous cell carcinomas that exhibit
perineural invasion may have a poor prognosis.88,89

The progressive movement of tumor cells along nerve
fibers or the neurovascular bundle allows tumors to
spread great distances. Furthermore, perineural inva-
sion may not be evident clinically or histologically
until there is extensive local nerve fiber invasion.3 The
diameter of the involved nerves substantially affects
the outcome. One study showed that involvement of
nerves <0.1 mm in diameter had no disease-specific
deaths, compared with a 32% mortality rate, when
nerves 0.1 mm or more in diameter were affected.89 A
study90 suggested that large-caliber ($0.1 mm) nerve
invasion is associated with an increased risk of nodal
metastasis and death, but this was not substantiated
with multivariate analysis because the study was
underpowered for an analysis of this risk factor.
Nevertheless, a single small caliber nerve with cSCC
invasion does not seem to affect the prognosis.

Neurological Symptoms and Signs

Symptoms and signs consistent with involvement of
sensory or motor nerves including pain, burning,
anesthesia, paresthesia, diplopia, blurred vision, and
facial paralysis3,91 may occur in up to 40% of patients
with perineural invasion. Symptomatic perineural
invasion is associated with unresectable disease and
a poor outcome.92

Recurrence

A recurrent cSCC is more likely to recur and metas-
tasize regardless of treatment. For instance, in one
study,20 the local recurrence rate was 8.1% for exci-
sion of primary cSCCs compared with a 23.3%
recurrence rate for excision of recurrent cSCCs. In the
same study, primary cSCC had a metastatic rate of
5.2% after treatment by any modality but a 25.1%
metastatic rate if a recurrent cSCC. Both a decrease in
disease-specific survival and an increase in the meta-
static rate have been shown in other studies for
recurrent cSCCs.79,93

Scar Carcinoma (Marjolin Ulcer)

Cutaneous squamous cell carcinomas that arise in
long-standing injured skin, such as scars, ulcers, or
sinus tracts, have ametastatic risk of up to 40%.20,43,94

Aggressive cSCCs are common in EB and nearly 80%
of those with recessive dystrophic EB–Hallopeau-
Siemens subtype die of metastatic cSCC.95,96

Immunosuppression

The overall metastatic rate from cSCC in patients
receiving long-term immunosuppression for organ
transplants exceeds 12%.54,55,58,80,97 Patients treated
with immunosuppressive agents for other medical
disorders also develop cSCCat high risk for recurrence
and metastasis.20 Aggressive cSCCs are also more
commonly found in patients with endogenous causes
of immunosuppresion including leukemia (especially
CLL), lymphoma, epidermodysplasia verruciformis,
and cutaneous T-cell lymphoma. Recurrence of cSCC
after Mohs surgery in patients with CLL is 7 times
more likely compared with controls.98

History of Radiation Treatment

Cutaneous squamous cell carcinomas arising in areas
of previous radiation treatment recur more frequently
and metastasize at a rate of 10% to 30%.3,43,44,79,80,99

One explanation to explain the high recurrence and
metastatic rate is delay in diagnosis. Cutaneous
squamous cell carcinomas that arise in an area of
radiation treatment may present as an ulcer and are
often misdiagnosed as radiation necrosis. Ulcerations
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that develop in areas of radiation treatment that fail to
respond to conventional medical therapy should
therefore be biopsied.

Clinical Evaluation

Evaluation of a patient with cSCC requires lesion
history, medical history, and physical examination. A
history should be obtained about previous skin can-
cers, family history of skin cancer and other cancers,
estimated lifetime cumulative sun exposure, arsenic
exposure, smoking, carcinogenic occupational expo-
sures, previous radiation, and potential causes of
immunosuppression. A complete skin examination is
suggested because individuals with one skin cancer
often have additional skin cancers or precancerous
skin lesions at other sites, and they are at increased risk
of developing malignant melanoma.100 A regional
lymph node examination should be performed in all
patientswith cSCC.A skin biopsy of suspicious lesions
is performed and should include the deep dermis if an
indurated or nodular lesion is present. Suspicious
lesions are often difficult to follow clinically in high-
risk patients with multiple skin cancers and AKs.
Photographs or digital images are recommended for
documenting the location and appearance of specific
lesions, and there should be a low threshold for
obtaining skin biopsies in high-risk patients.

If a palpable lymph node is present in a patient with
cSCC, or abnormal lymph nodes are found by imaging
studies, a fine-needle aspiration (FNA) for cytopa-
thologic examination should be considered. If the
FNA is negative, repeat imaging, repeat FNA, or open
lymph node biopsy should be considered, particularly
because FNA can produce falsely negative results in
some clinical situations such as in patients with a his-
tory of previous radiation.101 In patients with positive
lymph node biopsies, appropriate imaging studies are
obtained to determine the extent of local lymph node
involvement and rule out distant disease.

Preoperative imaging studies should be obtainedwhen
there is suspicion of metastases, bone invasion, or
perineural infiltration. The sensitivity of clinical lymph
node examination is rather low, at 72%.102 The sen-
sitivity rises to 91%when computed tomography (CT)

and magnetic resonance imaging (MRI) are per-
formed. Controversy exists regarding the choice of
radiologic examination. Computed tomography is
used to image extracapsular spread, central nodal
necrosis, bone, skull base, and cartilage invasion.
Magnetic resonance imaging provides improved
imaging of tissue planes and neurotropic tumors.103

Positive emission tomography can detect metastases,
especially in areas of necrosis, dense fibrosis, or scar-
ring from radiation therapy, whereas both CT and
MRI can identify soft tissue infiltration and bony
erosion.104

Selection of Therapy

In choosing a therapy for primary cSCC, the goals are
the following: to completely extirpate the tumor,
to minimize the risk of recurrence and metastasis, to
restore normal function after treatment, and to pro-
vide the best possible aesthetic outcome. Maximal
normal tissue preservation becomes paramount when
large surgical defects will compromise normal func-
tion or produce disfigurement and when extensive
areas of skin are involved in high-risk patients. The
cure rate, however, remains the main consideration in
choosing therapy. The systematic review by Rowe,
Carroll, and Day of 50 years of medical literature
contains the largest compiled dataset available to date
assessing outcomes based on treatment method for
both primary and recurrent cSCC20 (Table 3).

It cannot be overemphasized that the best chance for
cSCC cure is in the first treatment of the initial lesion,
as all tumor treatment options are less successful for
persistent or recurrent tumors than for primary
tumors (Table 3). Once a cSCC has recurred, the risk
of spread to regional lymph nodes and distant metas-
tases increases significantly, from 25% to 45% in
high-risk area.20,79 High-risk tumors therefore require
treatment with Mohs micrographic surgery (MMS),
which offers complete, circumferential, and deep
margin control. When MMS is unavailable, excision
with complete peripheral and deep intraoperative
frozen section assessment is the best alternative.

Low-risk cSCCs have a high cure rate when treated
with excision with intraoperative and postoperative
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pathological analysis (“standard surgical excision,”
SSE), electrodesiccation and curettage (ED&C), and
cryosurgery.105,106 Likewise for small cSCCis (both
cSCCis-BD and cSCCis-NBD types) in low-risk areas
with no high-risk pathologic features, non-Mohs
modalities are generally acceptable treatment options.

The choice of therapy should be assessed individually
in every patient. Additional factors that should be
considered include the patient’s general medical con-
dition and psychosocial circumstances, such as the
ability to return for additional treatment and whether
the tumor is in a cosmetically sensitive location.
Because there is a wide range in fees depending on the
procedure used and the site of service, cost is another
important factor in choosing the most appropriate
treatment. A detailed discussion of the cost analysis is
provided in Section XIII.

Mohs Micrographic Surgery

Mohs micrographic surgery provides the best long-
term cure rate for any cSCC and is the treatment of
choice for high-risk and recurrent cSCC because of its
complete margin assessment and tissue-sparing bene-
fits.3,20,107 The high cure rate is achieved because
almost 100% of the tissue margins (both peripheral
and deep) are examined with MMS, compared to
standard vertical sectioning, in which less than 1% of
the outer and deep margins are examined. The NCCN
guidelines62 for the treatment of high-risk cSCC rec-
ommends Mohs surgery to ensure complete circum-
ferential and deep margin assessment to achieve the
best cure rate. Table 4 is based on the appropriate use
criteria (AUC) for MMS developed jointly by the
American Society for Dermatologic Surgery, the
American Academy of Dermatology, the American
College of Mohs Surgery, and the American Society
for Mohs Surgery (http://www.aad.org/education-
and-quality-care/appropriate-use-criteria/mohs-
surgery-auc108). The AUC included an extensive
analysis of the literature that met evidence-based
criteria. After this review was completed, 143 case
scenarios were created for cSCC and voted on for the
appropriateness of usingMMS. Those physicianswho
ranked the case scenarios included not only derma-
tologists who perform MMS but mostly dermatolo-

gists who do not perform MMS. Thus, the ultimate
scoringwas a blend of both published data and clinical
experience.

Based on the AUC guidelines, MMS is appropriate
for (1) cSCCs in the high-risk areas that include the
central face, eyelids, canthi, eyebrows, nose, lips,
chin, ear, periauricular areas, temples, hands, feet,
ankles, fingers, toes, genitalia, perianal, nipples/
areola, and mucous membranes, (2) cSCCs in the
intermediate-risk areas including cheeks, forehead,
scalp, jawline, neck, and shin, and (3) cSCCs in low
risk areas with diameters $2 cm in healthy patients
and $1 cm in immunocompromised patients, (4)
cSCC and cSCCis that are present in areas of chronic
inflammation, osteomyelitis, previous radiation, or
scar, locally recurrent and incompletely excised
cSCC and cSCCis, and cSCCs that develop in
immunosuppressed patients or in patients with
genetic syndromes. Mohs micrographic surgery is
also indicated when the following histologic features
are present in cSCC: (1) depth of 2 mm or greater or
Clark Level IV or V, (2) poorly or undifferentiated
tumors, (3) adenoid, pagetoid, small cell, basosqu-
amous, single cell, clear cell, lymphoepithelial, ade-
nosquamous (mucin-producing), desmoplastic,
sclerosing, infiltrating, sarcomatoid, and spindle-cell
subtypes, and (4) those with perineural or vascular
invasion. The AUC guidelines did not address
tumors with ill-defined margins, rapidly growing
tumors, acantholytic cSCCs,62 or invasive cSCC-
BD,65,66 butMMS is certainly an excellent option for
these tumors as well. Mohs micrographic surgery is
also the optimal treatment when tumors are located
in areas where maximal preservation of normal tis-
sue is preferred or required.

The Rowe and colleagues20 study data demonstrate
that MMS provides the highest cure rates for both
primary and recurrent cSCCs of the skin, lip, and ear
(Table 3). The reported 5-year local recurrence rates
for primary skin cSCCs were 7.9% for non-Mohs
modalities and 3.1% for MMS. Because the more
aggressive, high-risk tumors are preferentially treated
with MMS, the reported recurrence rates for some
non-Mohsmodalities, particularly forED&Cat3.7%,
which is reserved for low-risk, small (<1 cm) tumors,
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are likely to be underestimated compared with those
for MMS. For primary cSCC of the lip, 5-year recur-
rence rates were 10.5% for non-Mohs modalities and
2.3% for MMS. For primary cSCC of the ear, 5-year
recurrence rates were 18.7% for non-Mohsmodalities
and 5.3% for MMS. Surgical excision of locally
recurrent cSCCs has a 5-year recurrence rate of 23.3%
compared with 10.0% for lesions treated with MMS.

Adverse Effects
Mohs micrographic surgery is a very safe outpatient
procedure. In a study of 3,937 consecutive patients
undergoing Mohs surgery, the only serious surgical
complication was gastrointestinal hemorrhage
because of naproxen prescribed postoperatively for
an unrelated problem.109 The overall complication
rate was 1.64% in a prospective study of 1,358 cases
of MMS.110 Most surgical complications involved
difficulties with hemostasis and none were signifi-

cant enough to involve the assistance of another
specialist or to require the hospitalization of the
patient.

Advantages
Mohs micrographic surgery has the highest cure rates
for both primary and recurrent cSCC. For locally
recurrent tumors, the 5-year cure rate for MMS is
90.0% compared with 76.7% for SSE.20 Because
MMS is a tissue-sparing technique, smaller surgical
margins are taken and scarring and functional
impairment are minimized compared with SSE and
ED&C. Tumor removal and reconstruction are usu-
ally performed on the same day, using local anesthesia
in an office-based setting.

Disadvantages
The primary disadvantage of Mohs surgery is its
expense when compared with ED&C, but the cost of

TABLE 4. Appropriate Use Criteria for the Treatment of cSCC by Mohs Micrographic Surgery110

Tumor Type* Area H Area M Area L

Primary cSCC with no high-risk† features

healthy patients

Mohs appropriate Mohs appropriate Mohs appropriate

(if >2.0 cm)‡

Primary SCC with no high-risk† features

immunocompromised patients

Mohs appropriate Mohs appropriate Mohs appropriate

(if >1 cm)‡

Verrucous cSCC healthy and

immunocompromised patients

Mohs appropriate Not assessed Not assessed

SCC, KA type healthy patients Mohs appropriate Mohs appropriate Mohs appropriate

(if >1.0 cm)‡

cSCC, KA type immunocompromised patients Mohs appropriate Mohs appropriate Mohs appropriate

(if >0.5 cm)

cSCCIS/Bowen disease carcinoma healthy

patients

Mohs appropriate Mohs appropriate Mohs appropriate

(if >2.0 cm)‡

cSCCIS/Bowen disease carcinoma

immunocompromised

Mohs appropriate Mohs appropriate Mohs appropriate

(if >1.0 cm)‡

Recurrent cSCC (all types) or other high-risk

features† healthy or immunocompromised

patients

Mohs appropriate Mohs appropriate Mohs appropriate‡x

Aggressive (high risk) cSCC† healthy and

immunocompromised patients

Mohs appropriate Mohs appropriate Mohs appropriate

Area H: central face, ears, genitalia, hands, feet, pretibial.

Area M: cheeks, forehead, scalp, neck.

Area L: trunk, extremities except hands, feet, pretibial.

*Tumor type excludes actinic keratosis and cSCCis–non-Bowen disease type.

†Aggressive cSCC indicates tumors with high-risk histologic features including the following: sclerosing, basosquamous, small cell,

poorly or undifferentiated, spindle cell, pagetoid, infiltrating, KA (centrofacial), single cell, clear cell, lymphoepithelial, sarcomatoid,

Breslow depth 2 mm or greater and Clark level IV or greater.

‡Mohs surgery is indicated for any size tumor with special patient features including the following: previous radiated skin, genetic

syndromes, osteomyelitis, a history of aggressive-behaving tumors, chronic ulcer, inflammation, and traumatic scar.

xExcept for cSCCis–Bowen disease type (Bowen disease carcinoma) #2.0 cm.
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MMS compares favorably with SSE when the cost of
pathology, the savings of re-excisions to obtain clear
margins, and the savings of treating fewer recur-
rences are factored in.111Mohsmicrographic surgery
in the office setting is significantly less expensive than
SSE with frozen section margin control in an ambu-
latory surgery center (ASC) or hospital operating
room. Furthermore, MMS in a “hospital-based
facility” (a hospital owned—nonoperating room)
would add an additional unnecessary cost
(Section XIII).

Standard Surgical Excision

Standard surgical excision consists of surgical exci-
sion followed by postoperative pathologic analysis
with permanent sections and is used for low-risk
cSCC. For well-circumscribed tumors with diame-
ters less than 2 cm that do not occur on the ears, lips,
eyelids, nose, or scalp and do not invade the fat,
margins of 4 to 6mm are usually adequate to achieve
a 95% chance of a cure.20,62,112 For lesions with
diameters of 2 cm or greater a 9 mm margin or
greater may be required for total tumor extirpa-
tion,112 but tissue rearrangement should not be per-
formed until pathologic verification of tumor-free
margins is ascertained. Larger initial margins are
often required with SSE than with MMS to increase
the likelihood of complete tumor removal and thus
SSE may result in a larger surgical defect and larger
scar than that achieved by MMS.

Adverse Effects
The risk of infection and hematoma formation is low.

Advantages
Compared with ED&C, SSE offers the advantage of
rapid healing and improved cosmetic results, as with
MMS.Unlike destructive or topicalmodalities, there is
histologic analysis of the excised tissue specimen. If the
cSCC is excised in one procedure in an office setting,
the cost may be less than for MMS.

Disadvantages
The cure rates for SSE are similar toED&C,despite the
histologic verification of tumor margins, most likely
because the traditional “breadloafing” or “cross”

method to process the surgical specimen enables
examination of less than 1% of the margins.

Radiation Therapy

A wide variety of radiation treatment modalities and
dosages have been used, with irradiation techniques
being adapted to tumor characteristics, such as location
and size, andavailable equipment.113–116External beam
radiation has been the most studied modality. The
reported 5-year control rates for cSCC treatment with
external beam radiation are 80% for cSCC.113 Recur-
rent tumorshaveahigher re-recurrence rate than thatof
primary tumors andmight pose aparticular therapeutic
challenge to any subsequent treatment because of local
destruction of cutaneous vasculature. Irradiated tissue
renders wound healing with subsequent surgery diffi-
cult and largely eliminates a second course of radiation
as a treatment option. Thus, radiation therapy as
a primary treatment modality for cSCC is best reserved
for those situations in which surgical risk is not
acceptable. Radiation therapy is generally reserved for
patientsmore than 50 years because of the potential for
tumor induction at a later time, usually 20 to 30 years
later.117 Radiation therapy may be considered when
tissue margins are positive after MMS, and further
surgery is contraindicated.

Brachytherapy is becoming a popular method with
which to treat cSCC. This method requires the radia-
tion source to be a short distance from the tumor.
There are 2 types of brachytherapy: radioactive iso-
tope brachytherapy and electronic brachyther-
apy.118,119 Radioactive isotope brachytherapy
requires that a radioactive isotope, usually iodine-131
or iridium-192, be placed on or within the tissue.
Electronic brachytherapy is a 50 kV x-ray device that
places the source of the x-rays very close to the tumor
by applicators. It is very similar to contact x-ray
devices used years ago by dermatologists. Electronic
brachytherapy is being performed in fewer treatment
sessions than those with superficial or electron beam
therapy. The inherent limitation of electronic bra-
chytherapy is that the x-rays penetrate only a short
distance into tissue and one designs the treatment
based on a calculated assumption of tumor depth and
breadth. The long-term cure rate of BT is not known
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and no standard protocols have been tested pro-
spectively. Although cure rates of up to 90% are
reported,119 in the absence of long-term follow-up
studies, reports of cure may be overestimated. Fur-
thermore, the long-term cosmetic results of electronic
brachytherapy are unknown, but based on results of
superficial x-ray, cosmetic deterioration would be
expected to begin 5 years after radiotherapy. Fur-
thermore, with fewer fractionations (usually 8) rather
than the standard number (16), cosmetic deterioration
is more likely with time.

Adverse Effects
Potential adverse effects of radiation therapy include
desquamation, alopecia, atrophy, telangiectasia, pig-
mentary alteration, fibrosis, ectropion, parotiditis,
mucositis, soft tissue or bone necrosis, radiodermatitis
with nonhealing ulcerations, ocular damage, hearing
loss, and secondary skin malignancies decades after
treatment.120

Advantages
Radiation therapy is sometimes preferred by patients
who wish to avoid surgery or in the patient for whom
surgery is contraindicated for medical reasons. Radi-
ation therapy is occasionally recommended as a pri-
mary treatment when surgery will compromise
function by sacrificing major nerves or other vital
structures; it may also be useful if there is perineural
invasion by cancer cells or for tumors that are surgi-
cally unresectable.

Disadvantages
Radiation therapy is the most expensive treatment
method and usually requires 15 to 30 patient visits
because radiation doses must be fractionated
to minimize scarring, radiodermatitis, and skin
breakdown. Electronic brachytherapy in particular
is very expensive, nearly 5 or 6 times the cost of
superficial x-ray treatments. Radiation therapy is
contraindicated in patients with XP because of their
risk of developing ionizing–radiation-induced
malignancies as a result of impaired DNA repair
mechanisms.60,114,115 Recurrence rates are signifi-
cantly higher after radiation therapy than after MMS
for both primary and recurrent cSCCs. The cSCCs that
recur after radiation therapy tend to be highly infil-

trative and aggressive. Cosmesis at 4-year follow-up
was better for lesions treated with surgery compared
with radiation therapy in one randomized study.121

Histologic confirmation for complete tumor destruc-
tion with radiation therapy is generally not done.

Electrodesiccation and Curettage

Electrodesiccation and curettage should be considered
for the treatment of low-risk well-circumscribed pri-
mary cSCCs with diameters less than 1 cm, present on
the trunk, arms, or legs.105,122 For other cSCCs, the
risk of recurrence and metastasis after ED&C is
unacceptably high. Electrodesiccation and curettage
should not be used for tumors present on terminal
hair-bearing skin because of the risk of tumor exten-
sion along follicular structures. Such follicular exten-
sion is particularly a problem with cSCCis-BD. If the
subcutaneous layer is reached during the ED&C pro-
cedure or the biopsy results obtained from the curet-
tage reveal a high-risk histological subtype, SSE or
Mohs surgery is recommended.

Adverse Effects
Wounds from ED&C typically have longer healing
times than excisional wounds and often leave a white
scar that can sometimes be atrophic or hypertrophic.

Advantages
Electrodesiccation and curettage is the least expensive
method to treat BCC.

Disadvantages
Electrodesiccation and curettage often produces
a white, atrophic, or hypertrophic scar, which can be
cosmetically unacceptable to many patients, and the
recurrence rates are excessively high for high-risk
cSCC. There is no histologic confirmation of complete
tumor clearance.

Cryotherapy

Cryotherapy involves the controlled, careful applica-
tion of liquid nitrogen to the clinically visible tumor
and surrounding skin.123,124 If this procedure is per-
formed precisely for large tumors, a temperature
probe is inserted tangientially just lateral to the lateral
margin of the tumor and its tip is placed deeply below
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the middle of the tumor. Then, liquid nitrogen is
applied to the lesion until a temperature of260�C on
the temperature probe is reached. Cryosurgery should
be considered only for small (<1 cm), low-risk cSCC
and cSCCis because of the low cure rates achieved
when the technique is used for high-risk tumors.125

Adverse Effects
Patients experience pain and swelling after the treated
area thaws. An eschar usually develops after treatment
and persists for approximately 4 to 6 weeks. Perma-
nent pigment loss, atrophy, and hypertrophic scarring
are common. Motor and sensory neuropathies are
infrequent complications but are of concern when
liquid nitrogen is applied to tumors overlying nerves
where the dermis is thin such as on the digits.

Advantages
Cryosurgery is a rarely used, low-cost procedure for
small, well-defined, low-risk cSCCs or for large cSCCs
when patients are unable to undergo surgery or radi-
ation therapy.

Disadvantages
The success of the procedure is operator-dependent
and the overall recurrence rates are high for primary
and recurrent cSCCs.20 Scarring is unpredictable and
may be cosmetically inferior to other treatment
options. There is no histologic confirmation of com-
plete tumor clearance.

Topical Therapy

Three topical medications, 5 Fluorouracil cream
(Efudex; Valeant Pharmaceuticals Internaional,
Bridgewater, NJ), Imiquimod cream (Aldara; Medicis
Pharmaceuticals, Scottsdale, AZ), and ingenol gel
mebutate (Picato; Leo Pharma, Parsippany, NJ), are
Food and Drug Administration (FDA) cleared for the
treatment of AKs and may be considered for the
treatment of cSCC under special circumstances. The
cure rate of cSCCis treated with 5% 5-fluorouracil (5-
FU) cream is poor, with a 48% to 69% clearance rate
at 1 year after a treatment program of once daily
application for 1 week followed by twice daily appli-
cation for 3 weeks.126,127 Imiquimod may stimulate
innate and acquired immunity by inducing transcrip-
tion of interferon alpha and gamma, and tumor

necrosis factor alpha after binding to Toll-like recep-
tor 7.One randomized controlled study evaluating the
efficacy of daily application of imiquimod for 16
weeks for cSCCis-BD resulted in a 73% (11/15)
complete response rate as determined by the exami-
nation of shave biopsy specimens at 12 weeks after
treatment.128 In a study of cSCCis-BD greater than 1
cm in diameter treated with daily application of imi-
quimod for 16weeks, only 10of 16 subjects completed
therapy because of adverse skin reactions, including
4 with Staphylococcus aureus colonization. There
was an 87.5% cure rate (14/16) at 6 weeks deter-
mined by incisional biopsy.129 A new topical cream,
ingenol mebutate, has been FDA approved for the
treatment of AKs, but not cSCCis or invasive cSCC
although it has showed benefit treating cSCC in
a mouse model.130 Ingenol mebutate is believed to
exert its effect through primary necrosis and activa-
tion of the immune system. It should be pointed out
that in the United States, the topical creams 5-FU,
imiquimod, and ingenol mebutate are not approved
for the treatment of cSCC.

There are few studies of other topical treatments for
cSCC and follow-up is limited. Higher-percentage
strengths of trichloroacetic acid (30%–35% on the
face and 40%–50% on scalp and extremities) for
broader areas of involvement, for patients who toler-
ate cryotherapy poorly, or for those who have diffi-
culty affording prescription topical agents are another
topical alternative for superficial cSCCis.

Adverse Effects
Application site reactions are common, dose-
dependent and include pruritus, erythema, edema,
pain, hyperpigmentation, hypopigmentation,
bleeding, crusting, and erosions. Systemic reactions
occur rarely with imiquimod and include flu-like
symptoms, arthralgia, myalagia, fatigue, and
lymphadenopathy.

Advantages
5-fluorouracil, imiquimod, or ingenolmebutate131 can
be used off-label in patients who do not want surgery
or those who are poor surgical candidates for cSCCis,
and these are excellent modalities for the treatment of
field cancerization after the surgical removal of
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invasive cSCCs. 5-fluorouracil is relatively inexpen-
sive and the cost of treatment is low.

Disadvantages
5-fluorouracil, imiquimod, and ingenol mebutate
creams frequently produce local side effects lasting 1 to
3 weeks. The cost of treatment with imiquimod is
comparable to surgery and the cure rates with either
cream (5-FU or imiquimod) are lower than those with
surgical methods. There is generally no histologic
confirmation of complete tumor clearance.

Photodynamic Therapy

Photodynamic therapy involves the application of
a photosensitizing agent on the skin followed by irra-
diation with a light source.132 Photodynamic therapy
using 20% topical aminolevulinic acid (ALA) in
combination with a blue light source and the methyl
ester of ALA (MAL) under occlusion in combination
with a red light source is approved by the FDA for the
treatment of AKs. There are multiple studies using
a wide variety of treatment regimens evaluating the
efficacy of PDT for the treatment of nonmelanoma
skin cancer. In studies of ALA and MAL-PDT for the
treatment of cSCCis-NBD, the recurrence rates range
from 0% to 66%.133 In a randomized controlled trial
of MAL-PDT (3 hours incubation, red light 570–670
nm, 75 J/cm2) versus cryotherapy or topical 5-FU for
cSCCis-NBD, there was a complete response in 93%
(103/111) with MAL-PDT, 83% (24/29) with 5-FU,
and 85% (73/85) with cryotherapy. Recurrence rates
at 1 yearwere 15% forMAL-PDT, 17% for 5-FU, and
21% for cryotherapy.127 In an open-label study of 6
invasive cSCCs treated with a series of 4 ALA-PDT
every other day, histopathologic resolution was
observed in only 2 of 6 (33%) lesions at a median
follow-up time of 29 months.134 Cyclic PDT with
5-ALA given to solid organ transplant recipients
(SOTRs) at 4-week to 8-week intervals for 2 years
reduced the incidence of cSCC.135 The study showed
that PDTwith 5-ALAmaybe beneficial as a preventive
measure in SOTRs.

Adverse Effects
There is pain and stinging during treatment with PDT.
The pain has been dramatically lessened, though, by

reducing the incubation period from 14 to 18 hours
down to 1 to 3 hours. Erythema and edema develop
immediately after treatment and may last for up to 1
week. Other side effects include crusting, blistering,
oozing, and bleeding.

Advantages
Although the cure rates for PDT are lower than those
with surgery for individual lesions, the reported
advantage over surgery is better cosmesis. Broad areas
of skinormultipleAKsandcSCCis-NBDmaybe treated
in 1 session when “field cancerization” is suspected.

Disadvantages
Particular light source equipment is required for
therapy. Patients remain photosensitive to visible light
for a period of 24 to 48 hours after treatment. Tumor
clearance rates are lower than with some other treat-
ment modalities. There is no histologic confirmation
of complete tumor clearance.

Synthesis of Literature Regarding Treatment of

Cutaneous Squamous Cell Carcinoma

The analysis of the different treatment options for cSCC
took into account selected published cure rates and the
advantages, disadvantages, and adverse effects of each
treatment type. An algorithm that reflects these param-
eters and is consistentwith theAUC guidelines is shown
in Figure 1. High-risk tumors require treatment with
MMS,which offers complete, circumferential, and deep
margin control. When MMS is unavailable, excision
with completeperipheralanddeep intraoperative frozen
section assessment is the best alternative.

Low-risk cSCCs have a high cure rate when treated
with excision with intraoperative and postoperative
pathological analysis (“standard surgical excision”),
C&E, and cryosurgery.105,106 Likewise for cSCCis
(both cSCCis-BD and cSCCis-NBD types) with no
high-risk features, non-Mohs modalities are generally
acceptable treatment options.

Follow-up

Frequent follow-up visits are recommended for
patients with a history of invasive or high-risk cSCC to
monitor for tumor recurrence and metastasis and for
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the development of new lesions of NMSC and malig-
nant melanoma.39,40,136 Those with local disease
should have a full skin and lymph node examination
every 3 to 6 months for the first 2 years, every 6 to 12
months for the next 3 years, and annually thereafter.
Patients with endogenous or exogenous causes of
immunosuppression or a genetic predisposition to
cSCC, as in those with XP, require more extensive
evaluation, increased surveillance, and prophylactic
measures. Recommended follow-up for regional met-
astatic disease is every 1 to 3 months for the first year,
every 2 to 4 months for the second year, every 4 to 6
months up to 5 years, and then every 6 to 12 months
thereafter. A multidisciplinary tumor board should be
consulted for patients with complicated, high-risk
cSCCs, and regional or distant spread.

The rationale for frequent follow-up visits after cSCC
treatment is patients with 1 cSCC have a 30% to 50%
riskofanotherNMSCwithin5yearsandareat increased
risk for malignant melanoma.39,40,136 Approximately
75% of local cSCC recurrences and metastases occur

within2yearsofdiagnosis and95%occurwithin5years
of primary diagnosis. Patients with cSCC require a life-
time of monitoring, but more vigilant follow-up is
required during the initial 2 years after diagnosis.

Special Treatment Considerations

Perineural Invasion

When involvement of a large nerve is suspected, an
MRI andCT should be obtained to evaluate the extent
of disease and rule out intracranial involvement.137

The risk of spread is significantly decreased when the
affected nerve is carefully dissected to obtain tumor-
free margins. Historical rates of metastasis for cSCC
exhibiting perineural invasion are as high as 47%, but
the rate of metastasis is significantly lower (8%) when
Mohs surgery is used.20

Radiation therapy is recommended as adjuvant ther-
apy for cSCC with substantial perineural involve-
ment.91 The lack of precise prognostic estimates for

Figure 1. Algorithm for squamous cell carcinoma† treatment. †Excludes actinic keratosis (cSCCis–non-Bowen disease

type); high-risk areas (central face, ears, genitalia, hands, feet, and pretibial); intermediate-risk areas (cheeks, forehead,

scalp, neck); low risk-areas (trunk, extremities except hands, feet, pretibial).
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cSCCs with different degrees of nerve invasion
adjusted for other concomitant risk factors prevents
clear guidance on the clinical approach to cSCC with
perineural invasion. This is reflected in the diversity of
management, as evidenced in a study of Mohs sur-
geons, in which there was little consensus regarding
when adjuvant radiation should be used.138

Regional or Nonregional Lymph Node Disease

Spread of cSCC occurs through one or several routes,
that include extensions along fascial planes or neuro-
vascular bundles, blood vessels (arteries, veins, lym-
phatics), and nerves.Most head and neck cSCCs spread
to the ipsilateral facial, cervical or intraparotid lymph
nodes. Regional metastases to the parotid parenchyma
or contralateral lymph nodes can also be detected.
Regional nodal involvement from cSCC significantly
increases the risk of recurrence and death.139,140 When
lymph node involvement is confirmed by FNA or open
biopsy, regional lymph node dissection is advisable.
Postoperative radiation therapy is recommended for all
patients with nodal involvement in the head and neck
region.138,141–145 When the lymph node disease is
deemed inoperable, radiation therapy with or without
cisplatin is recommended; after radiation treatment, the
patient should be re-evaluated for suitability for lymph
node resection. Chemotherapy should be considered in
cases with residual positive margins and extracapsular
extension.146 At least a superficial parotidectomy is
required if there is spread through the parotid fascia into
the parenchyma of the parotid gland.147

The role of sentinel lymph node biopsies (SNLBs) for
high-risk cSCC remains in evolution. It may be
underutilized in cSCC because reports to date show
about a20%SLNBpositivity rate,which ismuchhigher
than most melanoma series,148 and early detection may
positively impact survival. There are nowidely accepted
criteria and, at the present time, SNLB for cSCC is
probably best considered on a case-by-case basis.

There is limited data on the efficacy of chemotherapy
for metastatic disease.149,150 Cisplatin has been used
alone or in combination with 5-FU, methotrexate,
bleomycin, or doxorubicin. Capecitabine is an oral
prodrug of 5-FU that is metabolized to 5-FU within

tumor cells and has fewer adverse effects than sys-
temically administered 5-FU. Epidermal growth factor
receptor (EGFR) inhibitors, including cetuximab and
gefitinib, have been used off-label to treat metastatic
cSCC because of the overexpression of EGFR in some
tumors. Results for regimens with these drugs are
mixed. There are ongoing phase II and III trials for
various combination chemotherapy regimens. Ran-
domized trials of isotretinoin have shown no benefit
for the treatment of existing tumors.

Immunosuppressed Patients and Cutaneous

Squamous Cell Carcinoma

Patients with solid organ transplantation have up to
250-fold increased incidence of cSCC,50 and as the
duration and dosage of the immunosuppression
increases, the rate of cSCC formation increases.151

Transplant patients taking T-cell inhibitors such as
cyclosporine have a 2.8-fold higher incidence of cSCC
than patients on only azathioprine and prednisone.
Sirolimus, an inhibitor of the mammalian target of
rapamycin is a newer calcineurin inhibitor with anti-
angiogenic properties that is associated with a lower
incidence of cSCCs in organ transplant recipients.152

For patients who can tolerate it, oral retinoids (such as
isotretinoin, acitretin, etc.) have been shown to reduce
the rate of new skin cancer formation. However,
reducing or stopping the retinoid leads to a rebound in
new skin cancer growths that may be difficult to
manage. Imiquimod canbeused as part of the patient’s
treatment regimen as it does not seem to have an
adverse effect on the transplant, but it may cause flu-
like symptoms when used over large surface areas
because of systemic absorption.

The development of multiple aggressive cSCCs should
prompt an evaluation of the patient’s immune status.
In patients with lymphoproliferative disorders such as
CLL, this often indicates disease progression.153

Management of High-Risk Patients and

Field Cancerization

Patients who are at risk for the development of mul-
tiple or aggressive cSCCs are broadly defined as
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“high-risk.” These include patients with either
endogenous or exogenous causes of immunosuppres-
sion, those who have a genetic propensity to cSCCs,
such as XP, and individuals with diffuse actinic dam-
age. Within these groups of high-risk populations,
individual patients with high-risk factors should be
followed more closely for prompt diagnosis, prompt
confirmation by means of biopsy and treatment.

High-risk patients often exhibit field cancerization,
which refers to the presence of multiple foci of genet-
ically altered cells in clinically normal-appearing skin;
such foci have the capacity to proliferate and invade
tissue.154 This phenomenon is usually seen in chroni-
cally immunosuppressed individuals who are fair
skinned and have a history of excessive sun exposure
over many years. These patients often have hundreds
of lesions, including warts, AKs, in situ, and invasive
cSCCs, and may develop multiple tumor recurrences
despite adequate therapy.

Cutaneous squamous cell carcinomas at high risk for
recurrence are identified first and treated by MMS.
Because these patients often have numerous lesions,
disc excision with second intention healing or
destructive therapies such as ED&C, cryotherapy,
stronger topical acids, or ablative laser vaporization
are often preferred for low-risk lesions because they
can be used to treat multiple tumors in a single visit.
After all the invasive cSCCs have been treated, field
treatment is performed on the remaining in situ disease
with topical modalities, such as imiquimod, 5-FU or
ingenol mebutate, PDT, or other superficially ablative
techniques. Low-dose retinoids may be considered if
patients continue to develop multiple new lesions.
Retinoids will slow tumor growth, but have no effect
on the course of existing lesions.

Treatment of the Challenging Patient

The patient’s medical, mental, and functional status
should be considered when choosing a treatment
modality. Since most skin cancers are treated with
local anesthesia, medical contraindications to the
surgical treatment ofmost cSCCs are rare. The relative
risks and benefits of surgery need to be weighed in
patients who are not mentally competent to give

informed consent or for those who are not able to
cooperate with the procedure. In such cases, the
patient’s guardian is involved in the discussion and if
the decision is made to proceed with surgery, it may be
performed under a higher level of sedation or general
anesthesia.

The age of the patient should not affect the decision to
proceed or not to proceed with surgery. However, the
patient’s overall level of function, health, mental state,
life expectancy, and willingness to undergo the pro-
posed procedure should be weighed against the
aggressiveness of the tumor and the likelihood that the
tumor will affect the patient’s quality of life or life
expectancy. For example, a small low-risk cSCC in
a patient with advanced Alzheimer disease may not
warrant aggressive treatment, whereas a rapidly
growing cSCC should be surgically removed.

For patients who are deemed poor risks for surgery,
radiotherapy is a reasonable alternative for many
cSCCs. However, the need for 15 to 30 visits may be
more difficult for the patient and their caregivers than
a 30-minute procedure in the dermatologist’s office.
Partial or incomplete treatments such as topical 5-FU
for infiltrative NMSC should be avoided as it gives the
patient a false sense that the problem has been
addressed,whereas the tumor continues to growunder
the surface only to require more extensive surgery in
the future.

Cost Analysis

In an era of an unrecognized skin cancer epidemic,
decreasing reimbursement, insurer policy changes,
and increasing pressure to deliver cost-effective care,
physicians and insurers should understand the total
cost of different skin cancer treatment modalities to
determine which yields the best value for patients.
Much of the cost analysis in the literature does not
differentiate between BCC and cSCC but lumps them
into the categories of NMSC or keratinocyte carci-
noma.155–160 In the following discussion, BCC is
specified as it was used as an example in the published
literature, but the fees and comparisons made are
identical for a cSCC of the same size and location
because the same CPT (Current Physician
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Terminology) procedure codes are used. Compared
with other cancers, the relative magnitude of NMSC
treatment costs is currently small because NMSC is
usually managed efficiently and effectively, primarily
in an office-based setting. In one study, 158 the aver-
age cost to Medicare per episode of NMSC when
performed in a physician’s office setting was found to
be $492. In contrast, the average cost per episode of
care in inpatient and outpatient facility settings was
$5,337 and $1,043, respectively (Table 5).151

Tumor destruction by office-based surgical proce-
dures, such as ED&C, and cryosurgery are the lowest
cost options for the treatment of NMSC. Electrodes-
iccation and curettage is certainly the least expensive
of these treatment modalities for BCC or cSCC.
However, there are important limitations and reser-
vations to consider when using destructive techniques
to treat tumors including equipment cost, patient dis-
comfort, recurrence rates, and cosmetic outcome.

Tumor destruction by nonsurgical methods includes
topical chemotherapy with 5-FU, topical immuno-
therapy with imiquimod, PDT using topical ALA or
MAL, cryotherapy, and radiation therapy. Imiquimod
has been touted as a relatively inexpensive, nonsurgical

treatment of NMSC, but it is as expensive as office-
based excision and has a higher recurrence rate. Some
authors advocate fractionated radiation as first-line
therapy in the treatment ofNMSC,particularly in those
patients in whom health concerns preclude surgical
treatment. However, it has been acknowledged that
there are very few health conditions that do not allow
a patient to undergo office-based surgery with a local
anesthetic. There are also other important reservations
regarding the use of radiation therapy. A course of
radiation treatment is very expensive and requires 15 to
30 treatment visits. Surgical treatments like MMS
usually only necessitate 2 visits, 1 for the surgery itself
and 1 for suture removal. A Canadian study found the
direct cost of treating a patient with a single BCC to be
$871 (range $630–1,159) using MMS and $3,625
(range $3,430–3,971) using radiation therapy.161

These figures for radiation therapy are 267% to 316%
more expensive than the cost ofMMS. Tumor removal
by office-based surgery remains relatively inexpensive
when compared with radiation therapy. Standard sur-
gical excision and MMS are among the lowest cost
options for the treatment of NMSC.

Several studies have looked at the comparative cost of
MMS versus SSE for NMSC.MMS has been found to

TABLE 5. Effect of Surgery Setting on Cost of NMSC Surgery

Date Study Authors

Office-

Based

Surgery

ASC-

Based

Surgery

Hospital

O.R.–Based

Surgery

1998 Mohs micrographic surgery: A cost

analysis

Cook and

Zitelli157
$1,270 $1,973 N/A

2001 Cost of nonmelanoma skin cancer

treatment in the United States

Chen and

colleagues156
$492 $1,043 $5,337

2004 Mohs micrographic surgery versus

traditional surgical excision

Bialy and

colleagues155
$970 $1,399 N/A

2006 Treatment patterns and costs of

nonmelanoma skin cancer

management

Chen and

colleagues158
$500 $935 $4,345

2009 An RVU based cost comparison—

effect of the loss of the Mohs

multiple surgery reduction

exemption

Rogers and

Coldiron159

$1,131 $2,334 $2,680–$3,085

2012 Cost analysis: Mohs micrographic

surgery

Ravitskiy and

colleagues160
$1,010 $2,507.10 N/A

Average cost $895.50 $1,698.52 $4,188.17

OR, operating room; RVU, relative value unit.
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have a similar cost to SSE in the office and is less
expensive than surgical excision using intraoperative
frozen section margin control. In contrast, a group
from the Netherlands found MMS to be more
expensive than traditional surgery; however, as MMS
is likely to produce extremely high cure rates, it was
acknowledged as cost-effective.

There remains a misperception in the medical com-
munity that MMS is a very expensive procedure.
Mohs micrographic surgery includes preoperative
medical evaluation, surgery, pathology, anesthesia,
and supply expenses in the payment for the global
primary code(s).WithMMS, a single payment ismade
to a single provider. When a patient is treated for skin
cancer in anoperating room, in addition to the surgical
fee, additional fees are billed for use of the operating
room, pathology, and frequently an anesthesiologist.
Also, frequently overlooked expenses related to the
procedure are physician fees for medical clearance for
surgery, blood work, x-rays, and electrocardiograms.
The unexpected result is that the cost for the excision
alone seems lower than for MMS but the additional
expenses mentioned above are not taken into account
and are difficult for insurers to track.

Rogers and Coldiron159 compared the Medicare cost
of a variety of treatment modalities for a single BCC of
the cheek based on 2008 relative value units. The
average cost of ED&C was $471. Topical treatment
with imiquimod was $959 and office-based excision
with permanent sections and immediate repair was
$1,006. But, costs varied at various lesions sizes.
Excision of a 0.6-cm lesion with immediate repair cost
$807, which was less than the cost of imiquimod.
However, as the lesion size increases, excision
becomes comparatively more expensive than imiqui-
mod. In their study, the average cost for radiation
therapy for a BCC on the cheekwas $2,591 to $3,460.

Office-based excision with permanent sections, and
delay of repair until negative margins are confirmed,
increases the cost approximately 16% to $1,170.
Mohs micrographic surgery is somewhat more
expensive than office-based SSE with an average cost
of $1,263. This is approximately 25%more expensive
than excision with immediate repair and only 8%

more expensive than excision with delayed repair. As
the lesion size increases, the cost of MMS becomes
much closer to the SSE costs.159

Standard surgical excision with frozen section margin
control in an ASC resulted in average costs of $2,334.
Therefore, ASC cost is 76% to 87%higher thanMMS
and 132% to 143% higher than office-based excision.
If the surgical setting is shifted to a hospital operating
room with intravenous sedation, the average cost
increased to $3,085 or 128% to 132% more than
MMS and 195% to 207% more than office-based
excision.149

A new type of fee is being charged by many hospital
systems, both academic and nonacademic, for office
visits andminor surgery. These fees are called “facility
fees” which are added to the cost of procedures in the
hospital setting. Thus, in studies that show an increase
in cost of treatment of NMSC, an unexpected and
disproportionate increase is seen in hospital-based
charges.162 Although hospital facility fees specifically
have not been studied with respect to NMSC, when
such fees are charged, our experience is that the charge
is comparable or even more than with an ASC.

As health care costs explode and insurers attempt to
contain costs and decrease health care use, it is
important to realize that office-based procedures, such
as ED&C, SSE, and MMS are the most affordable
options. Physician-office settings provide the lowest
cost per episode of care ($492 per episode) and are the
dominant setting for NMSC care. Dermatologists
manage the most NMSC episodes and use a wider
range of treatment options than other specialists.
Legislative or regulatory measures that attempt to
decrease costs by restricting or limiting the use of
office-based surgery will paradoxically only result in
increasing overall costs.

Conclusion

NMSC has reached epidemic proportions in the
United States with more than 3.5 million new cases
treated each year, includingmore than 700,000 cSCC.
Cutaneous squamous cell carcinoma can invade sur-
rounding tissue, causing local destruction and
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disfigurement; aggressive high-risk lesions have a great
potential to recur and metastasize. Because the risk of
metastasis and death from cSCC dramatically increa-
ses for tumors recurring after treatment, the best
chance of a cure is with the most effective primary
therapy. There are multiple modalities to treat cSCC,
but cure rates, adverse effects, cosmesis, and cost
varies. Nonsurgical modalities are used to treat AKs,
field cancerization, and low-risk cSCCis-BD. Surgical
modalities typically provide the optimal results for
cSCC, and MMS affords the highest cure rate, maxi-
mal tissue preservation, and the best cosmetic out-
come. Mohs micrographic surgery is an effective
modality for all cSCCs and remains the preferred
treatment of high-risk tumors.When performed in the
office setting with immediate reconstruction, it is an
efficient and cost-effective procedure.
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