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Learning Objectives: After studying this article, the participant should be able to:
1. Identify clinical features of nonmelanoma skin cancer; 2. Distinguish low-risk
versus high-risk basal cell carcinoma and squamous cell carcinoma; 3. Define appropriate management based on current guidelines for various types of basal cell
and squamous cell carcinoma.
Summary: Skin malignancies are the most prevalent cancers, and plastic surgeons are often the primary physicians engaged in diagnosis and management
of these lesions. Proper management includes distinguishing between high-risk
and low-risk lesions and determining treatment accordingly. The aim of this
Continuing Medical Education article is to review the diagnosis and management of common and uncommon facial skin malignancies, including basal
cell carcinoma, squamous cell carcinoma, actinic keratosis, keratoacanthoma,
Merkel cell carcinoma, atypical fibroxanthoma, sebaceous carcinoma, and microcystic adnexal carcinoma. (Plast. Reconstr. Surg. 139: 181e, 2017.)

S

kin malignancies are the most prevalent
cancers, and plastic surgeons are often the
primary physicians engaged in diagnosis
and management of these lesions.1 Basal cell carcinoma is the most commonly seen skin malignancy, followed by squamous cell carcinoma. The
estimated annual incidence of skin cancer is over
3.5 million in the United States alone.2 In recent
years, treatment for these entities has improved,
because of new therapeutic options for basal cell
carcinoma and a new staging system for squamous
cell carcinoma. Identification of high-risk lesions
is of utmost importance, especially for squamous
cell carcinoma, in which metastatic rates can
approach 30 percent when lesions exhibit specific
high-risk features.3
Appropriate initial treatment of any cutaneous facial malignancy is a key skill for plastic surgeons and should achieve the best cure rates in
addition to optimal cosmesis and functional outcomes. Furthermore, treatment should be guided
by an accurate diagnosis, confirmed by histologic
examination with an adequate biopsy. It is the
objective of this Maintenance of Certification article to review the most recent recommendations
and practice guidelines and the classification and
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staging of the most common cutaneous facial
malignancies.

BASAL CELL CARCINOMA
Background and Diagnosis
As the most common malignancy, basal cell
carcinoma accounts for an estimated 1.2 million
cases per year in the United States.1 Overall, white
individuals have a one in five chance of developing at least one basal cell carcinoma in their lifetime.4 Facial location is the most common for
this neoplasm, with approximately 80 percent of
lesions occurring on the head and neck,5 because
of this location’s maximal exposure to ultraviolet radiation. Overall, the nose is the most frequent location affected by basal cell carcinoma.6
Light skin and eye color, red or blond hair, and
propensity to developing sunburn all predispose
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to development of basal cell carcinoma.7 Other
risk factors include history of ionizing radiation
(risk is increased within the radiation field)8,9 and
ingestion of arsenic.5,10 Mutations in the tumor
suppressor gene Patched or activating mutations
in Smoothened, both of which result in up-regulated Hedgehog pathway signaling, are seen in
the majority of basal cell carcinomas. In addition,
40 to 65 percent of sporadic basal cell carcinomas
demonstrate mutations in the tumor suppressor
p53, many with ultraviolet signature mutations.11
The geographic prevalence of basal cell carcinoma varies widely based on ultraviolet exposure,
and Australia has the highest incidence in the
world.12 Rates in the population younger than 40
years has been increasing, particularly in young
women.13
The natural history of basal cell carcinoma
is that of a slow-growing, indolent neoplasm,
which is locally destructive but rarely metastasizes. Clinically, the appearance of basal cell
carcinoma can be quite varied, depending on
tumor subtype. Nodular basal cell carcinoma
tends to present as a pink, shiny to pearly papule, often with prominent overlying telangiectasias. Lesions tend to be friable, and can present

as isolated nonhealing erosions. The classic
“rodent ulcer” refers to the clinical variant with
a central ulceration and peripheral border. Pigmented variants of nodular basal cell carcinoma
can have a gray to blue color and can be mistaken for a nodular melanoma. Superficial basal
cell carcinoma can present as a scaly pink patch
and is often confused with papulosquamous
entities. Morpheaform basal cell carcinoma can
appear similar to a scar with a subtle clinical
appearance, making diagnosis more challenging (Fig. 1).
Diagnosis is made by biopsy and histopathologic examination, with a shave or punch biopsy
technique commonly used. Histopathologic subtypes of basal cell carcinoma include superficial,
nodular, infiltrative, morpheaform, and basosquamous, with lesions often demonstrating more than
one histopathologic type. Infiltrative, morpheaform, basosquamous (metatypical), sclerosing,
or micronodular subtypes are considered higher
risk because rates of recurrence are increased in
these lesions.14 Biopsies are often partial and do
not sample the entire lesion15; Haws et al. showed
that 18 percent of basal cell carcinoma biopsy
specimens misidentify tumor subtype because

Fig. 1. (Above, left) Superficial basal cell carcinoma. (Above, right) Nodular basal cell carcinoma. (Below, left) Infiltrative basal
cell carcinoma. (Below, right) Pigmented basal cell carcinoma.
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Fig. 2. Mask area of the face. Shaded areas indicate an increased risk for skin cancer extension and recurrence.

of sampling error, some initially missing a more
aggressive histologic subtype.16
The H-zone, also called the “mask-area” of
the face, represents a higher risk location for
skin cancer extension and recurrence (Fig. 2).
These areas include the periorbital and eyelid
area, perinasal area, lips, preauricular and postauricular areas, temple, ear, mandible, chin, and
central face. High-risk features of facial basal cell
carcinoma as defined by National Comprehensive Cancer Network criteria include the following: size greater than 6 mm in an H-zone location,
size greater than 10 mm in a medium-risk location
(i.e., cheeks, forehead, neck), poorly defined borders, a recurrent lesion, immunosuppressed host,
presence in a site of previous irradiation, aggressive growth pattern, and presence of perineural
involvement.14
Treatment
Treatment options vary from nonsurgical to
surgical treatments, and are chosen based on both
tumor- and patient-specific factors. Nonsurgical
treatments include topical fluorouracil, topical
imiquimod, photodynamic therapy, electrodesiccation and curettage, cryosurgery, and radiation
treatment. Surgical treatments are the gold standard and include standard excision and Mohs
micrographic surgery. (See Video, Supplemental
Digital Content 1, which demonstrates histologic
sectioning for Mohs micrographic surgery. This
video is available in the “Related Videos” section
of the full-text article on PRSJournal.com or at
http://links.lww.com/PRS/B913.) When selecting a
treatment option for a facial basal cell carcinoma,

Video. Supplemental Digital Content 1 demonstrates histologic
sectioning for Mohs micrographic surgery. This video is available in the “Related Videos” section of the full-text article on
PRSJournal.com or at http://links.lww.com/PRS/B913.

location, tumor size, and histopathologic subtype play roles in decision-making. Lesions at
high risk for recurrence, especially those in the
H-zone of the face, and those in close proximity
to vital structures such as the eyelid, should be
given consideration for more definitive treatment
with margin control. Mohs micrographic surgery
offers a significant advantage in such areas with its
tissue-sparing characteristics, possibly simplifying
reconstruction. Another consideration is waiting
for results of pathologic evaluation and performing a delayed closure in higher risk lesions if Mohs
micrographic surgery is not available (Table 1).
Because basal cell carcinoma incidence
increases with patient age and lesions are typically
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Table 1. High-Risk Features for Recurrence of Basal
Cell Carcinoma
Location
Histology
Patient factors
Clinical factors

Mask areas of the face (Fig. 2)
Perineural invasion, morpheaform,
micronodular, sclerosing, infiltrative,
basosquamous type
Immunosuppression
Presence in a radiation field, clinically
ill-defined lesion

nonfatal, nonsurgical treatment or observation is
often discussed for even high-risk lesions in this
patient population. National Comprehensive
Cancer Network guidelines recommend a 4-mm
margin for excision of low-risk basal cell carcinoma, and reexcision, Mohs micrographic surgery, or another technique of complete margin
assessment is recommended in the case of a positive surgical margin after initial excision. For primary treatment of high-risk basal cell carcinoma,
excision with larger margins and postoperative
margin assessment with delayed closure, Mohs
micrographic surgery, or radiation (for nonsurgical candidates) are recommended. Consultation
with a multidisciplinary tumor board is recommended for very high-risk cases.14
Surgical excision involves removal of clinically apparent tumor plus a margin of clinically
uninvolved tissue. Histologic examination is
then performed by “bread-loaf” sectioning of
the tissue, which allows examination of a percentage of the peripheral excision margin.17
Traditional excision margins of 4 mm are the
standard for elliptical excision of basal cell carcinoma, achieving overall 98 percent clearance
rates for lesions smaller than 2 cm.18 However,
4-mm margins are often difficult to achieve for
facial lesions close to vital structures, and several studies indicate that larger margins may be
needed for certain facial basal cell carcinoma.
For example, Schell et al. demonstrated that an
8-mm margin was required to capture 95 percent
of high-risk basal cell carcinomas, and a 4.75mm margin was required to capture 95 percent
of low-risk basal cell carcinomas on the face.19
Kimyai-Asadi et al. showed 20.1 percent positive
margins in well-demarcated primary facial basal
cell carcinomas excised with less than or equal
to 3-mm margins.20,21 Although it is true that not
all of these lesions will grow back, the recurrence
rate has been estimated at 2622 to 27 percent,23
and recurrent basal cell carcinoma located in a
scar is notoriously more complex to treat surgically; therefore, reexcision is advised in the case
of positive histologic margins.

For high-risk basal cell carcinomas located on
the head and neck larger than 1 cm, located in
the H-zone of the face, or of aggressive histologic
subtypes, Mohs micrographic surgery has demonstrated lower recurrence rates at 10-year followup.24 Although a randomized controlled trial
comparing Mohs micrographic surgery to surgical
excision for primary and recurrent basal cell carcinoma of the face showed a nonstatistically significant advantage of Mohs micrographic surgery at
18-month follow-up,25 longer follow-up at 5 years
showed lower recurrence rates in Mohs micrographic surgery compared with primary excision
(2.4 percent versus 12.1 percent).26 Although
Mohs micrographic surgery is a limited resource,
it should be considered in cases of recurrent basal
cell carcinoma and basal cell carcinoma with
aggressive histologic subtype, ill-defined borders,
and large size.
Fifty-six percent of primary high-risk basal
cell carcinomas have been reported to recur
more than 5 years postoperatively, emphasizing the need for regular skin examinations and
long-term follow-up and monitoring of these
patients.24 Furthermore, the risk of a subsequent
primary basal cell carcinoma in the 3 years after
a first primary basal cell carcinoma is up to 44
percent.27 Therefore, current guidelines recommend full skin examination every 6 to 12 months
for life.14
Nonsurgical Treatment Options
Nonsurgical treatment options for low-risk
basal cell carcinoma of the superficial histologic
type include topical therapies such as 5-fluorouracil, imiquimod, photodynamic therapy,
cryotherapy, laser treatments, and electrodesiccation and curettage. Nonsurgical treatments
are sometimes used for higher risk lesions when
patients are not appropriate surgical candidates
or decline surgical treatment. Radiation therapy
has also been used with efficacy in patients who
are not surgical candidates in both high- and
low-risk lesions.14
Until recently, treatment options for metastatic and locally advanced basal cell carcinoma
were limited. The development of a selective
Hedgehog pathway inhibitor, vismodegib, has
become a treatment option for locally advanced
and metastatic basal cell carcinoma,28 which
can be helpful in certain advanced facial lesions
impinging on vital structures and not amenable
to surgery. Vismodegib targets Hedgehog pathway abnormalities by binding and inhibiting
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Smoothened, normally inhibited by Patched, with
a loss of inhibition seen in most basal cell carcinomas. Common side effects include dysgeusia,
alopecia, muscle spasms, and weight loss.29 A
multidisciplinary approach to management of
advanced basal cell carcinoma can optimize treatment and minimize risk of recurrence.

ACTINIC KERATOSIS AND SQUAMOUS
CELL CARCINOMA
Background and Diagnosis
Actinic keratoses present as small, pink,
rough macules caused by chronic actinic damage, considered premalignant neoplasms (Fig. 3).
An estimated 1 to 10 percent of actinic keratoses transform over time to squamous cell carcinoma30,31; therefore, treating these lesions is
recommended to prevent the later development
of more invasive skin neoplasia. Diagnosis is typically made on a clinical basis. Biopsy, when performed, demonstrates basal keratinocyte atypia
including atypical cells and crowding above the
basement membrane zone, often with overlying
parakeratosis. Mutations in p53 are seen in the
majority of actinic keratoses.32
Treatments for actinic keratoses include cryotherapy, various topical treatments, and photodynamic therapy with topical photosensitizer
application. Lesion-directed treatments refer to
treatments for individual or isolated lesions of
actinic keratosis. Field treatment refers to treatment of the entire affected area, which targets
both individual lesions and the background
of actinic damage typically associated with
actinic keratoses. Field treatment can consist of

topical creams such as 5-fluorouracil, imiquimod,
or ingenol mebutate. Photodynamic therapy is an
additional option, which involves topical application of a photosensitizer, typically aminolevulinic
acid, followed by exposure to a blue or red light
source.33 Threshold for repeated biopsy of actinic
keratoses that do not resolve with standard treatment should be low, as occult squamous cell carcinoma may be present within a lesion of actinic
keratosis.34

SQUAMOUS CELL CARCINOMA
Squamous cell carcinoma accounts for an
estimated 700,000 cases annually in the United
States.2 As squamous cell carcinoma represents
20 percent of nonmelanoma skin cancer but the
majority of nonmelanoma skin cancer mortality,35 early and appropriate treatment is essential. Although rare, nodal metastasis occurs in
an estimated 3 to 5 percent, with mortality rates
estimated at 1.5 to 2.1 percent.36,37 Significantly
related to previous chronic ultraviolet irradiation, pathogenesis is also influenced by underlying immunosuppression and in some cases, such
as digital squamous cell carcinoma, is associated
with human papillomavirus infection.38,39 The
prevalence of squamous cell carcinoma in the
United States corresponds to the level of ultraviolet light exposure, with southern states showing
a higher prevalence of squamous cell carcinoma
compared with northern states.12 Although the
majority of squamous cell carcinomas are superficial, a subset of lesions with high-risk features
carries a risk of deeper invasion, metastasis,
and associated mortality, necessitating early and
definitive treatment.
Squamous cell carcinoma is staged according to American Joint Committee on Cancer
guidelines, which classify high-risk lesions for
recurrence, metastasis, and mortality by tumor
diameter greater than 2 cm, invasion into cranial bone, anatomical location on the ear
or lip, tumor thickness greater than 2 mm or
Clark level greater than or equal to IV, poor
Table 2. High-Risk Features for Recurrence and
Metastasis of Squamous Cell Carcinoma
Location

Fig. 3. Scalp with extensive actinic damage including actinic
keratoses and early squamous cell carcinomas. Field treatment
is useful in these clinical scenarios.

Tumor diameter
Tumor depth
Perineural invasion
Poor differentiation
Immunosuppression

Lip or ear, increased incidence
of mortality
>2 cm
>2 mm or beyond fat
Nerve >0.1 mm
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differentiation, and perineural invasion.40
Other well-known risk factors for more aggressive squamous cell carcinoma behavior include
presence in a chronic wound or burn scar and
underlying immunosuppression (Table 2).3,36,41–
47
Despite staging criteria, squamous cell carcinoma is not currently required to be reported
in tumor registries.
Diagnosis
Clinically, squamous cell carcinoma can
appear as a pink, keratotic, indurated macule,
papule, or nodule, which can become ulcerated
(Fig. 4). Diagnosis is made by shave or incisional
biopsy. Histopathologic examination reveals atypical keratinocytes with abundant pink cytoplasm
either localized to the epidermis (squamous cell
carcinoma in situ/Bowen disease) or invading
into the dermis. An examination of the head and
neck nodal basins is essential for all patients presenting with squamous cell carcinoma of the face.
Treatment
Surgical treatment with margin assessment
is the preferred method for squamous cell carcinoma. Guidelines recommend a minimum 4-mm
excision margin to subcutaneous fat for primary
low-risk squamous cell carcinoma and 6-mm margin excision for higher risk squamous cell carcinoma to achieve 95 percent clearance rates.14,48,49
Reexcision is recommended if initial excision

Fig. 4. Invasive squamous cell carcinoma on the helical rim.

shows positive surgical margins. Multidisciplinary
management involving a Mohs surgeon may be
considered for high-risk lesions for complete
margin assessment.14 Despite these recommendations, Staiano et al. showed that the margins taken
by plastic surgeons for squamous cell carcinoma
vary, with most surgeons taking a smaller margin
around the ear, lip, eyelids, and nose compared
with the trunk or limbs.50
Mohs micrographic surgery is an additional
option for treatment of squamous cell carcinoma
of the face, with very low recurrence rates of 2.6
and 5.9 percent in primary and recurrent tumors,
respectively, at 5-year follow-up.51 Although Chren
et al. performed a prospective cohort study comparing recurrence rates and showed no statistical difference between lesions treated with Mohs
micrographic surgery versus excision, the percentage of lesions treated in the H-zone of the face was
significantly higher for the Mohs micrographic
surgery group, with this group at higher baseline
risk for recurrence.52
For smaller in situ lesions without other highrisk factors, and for patients who are not surgical
candidates, nonsurgical treatment options can be
considered and include radiation therapy, cryotherapy, and electrodesiccation and curettage. Topical
treatments such as imiquimod, 5-fluorouracil, and
photodynamic therapy have been used, although
these are not currently preferred treatments.53
For very high-risk lesions of squamous cell carcinoma, including those with extensive perineural
or large nerve involvement, or those that cannot
be cleared surgically, adjuvant radiation therapy
and discussion by a multidisciplinary tumor board
is recommended by National Comprehensive
Cancer Network guidelines.14 The role of imaging
and sentinel lymph node biopsy has not yet been
established and is under investigation.
Keratoacanthoma Subtype of Squamous Cell
Carcinoma
Keratoacanthoma is a distinct variant of squamous cell carcinoma that displays unique clinical
behavior. Lesions typically appear dome-shaped
with a crateriform center, often with a more rapid
growth than other variants of squamous cell carcinoma, attaining large size over several weeks to
months (Fig. 5). Likewise, keratoacanthomas commonly exhibit spontaneous involution; therefore,
some groups feel that keratoacanthoma should be
classified as a benign growth rather than a true
cancer.54 However, keratoacanthoma has been
reported to demonstrate invasion and subsequent
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Fig. 5. Keratoacanthoma demonstrating rapid growth over a 3-month period.

aggressive behavior, including metastasis.55 Furthermore, significant histologic overlap in classic
squamous cell carcinoma and keratoacanthoma
exists, making prediction of clinical behavior
sometimes difficult based on clinical and histologic grounds.56 Histologic evidence of perineural
invasion is seen in 2.5 to 14 percent of cases occurring on the head and neck, with unclear prognostic importance.57

UNCOMMON FACIAL MALIGNANCIES
Merkel Cell Carcinoma
Merkel cell carcinoma, also known as neuroendocrine carcinoma of the skin, is a rare cutaneous malignancy with aggressive behavior and
higher mortality rates than cutaneous melanoma.
Risk factors include chronic ultraviolet radiation,
immunosuppression, and possibly Merkel cell
polyomavirus infection.58–60 Clinically, Merkel cell
carcinoma typically presents as an asymptomatic,
erythematous, rapidly growing papule or nodule,
most frequently located on the head and neck.61,62
Staging is performed using American Joint Committee on Cancer (7th edition) guidelines for
Merkel cell carcinoma, as follows: stage I, primary
tumor size less than 2 cm; stage II, primary tumor
size greater than 2 cm; stage III, any nodal disease;
and stage IV, distant metastatic disease.63 Given
the very high risk of metastasis in Merkel cell carcinoma, in the absence of palpable lymphadenopathy, sentinel lymph node biopsy is recommended
routinely, with a risk of positive biopsy in approximately 30 percent of patients.62 Surgical treatment
is by wide local excision of the primary lesion,
using 1- to 2-cm margins to fascia or pericranium;
when feasible, the goal is to achieve histologically
clear margins. In cases where tissue sparing is of
utmost importance, Mohs micrographic surgery

may be used. Postsurgical adjuvant radiation may
be considered, and may decrease the risk of recurrence.64 Consultation with a multidisciplinary
tumor board is recommended for patients with
metastatic disease.58
Atypical Fibroxanthoma
Atypical fibroxanthoma is an uncommon
fibrohistiocytic tumor typically presenting as an
erythematous friable papule or nodule in sunexposed areas on the head and neck of the elderly
population (Fig. 6). Pathogenesis is thought to be
related to ultraviolet exposure.11 Biopsy is used to
establish the diagnosis, and reveals atypical spindle cells, necessitating use of immunostains to
differentiate atypical fibroxanthoma from other
malignancies such as squamous cell carcinoma
or melanoma. Malignant fibrous histiocytoma
represents a deeper, more aggressive tumor that
can be histologically identical to atypical fibroxanthoma but shows deeper invasion. Atypical fibroxanthoma is typically treated surgically, with wide

Fig. 6. Atypical fibroxanthoma on the helical rim. These lesions
typically present in sun-damaged skin of the elderly.
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Fig. 7. Sebaceous carcinoma. The orange/yellow hue is characteristic of these lesions.

local excision with 1- to 2-cm margins to fascia, or
Mohs micrographic surgery. Recurrence rates are
reported in approximately 10 percent with wide
local excision.65,66
Sebaceous Carcinoma
Sebaceous carcinoma is an uncommon malignancy occurring most commonly in the periorbital area. Clinically, lesions are often yellow-pink
papules and can resemble more commonly seen
neoplasms such as basal cell carcinoma or sebaceous hyperplasia (Fig. 7). Histopathology confirms the diagnosis with collections of dermal
sebaceous cells. Any patient diagnosed with a sebaceous neoplasm must be screened for Muir-Torre
syndrome, a hereditary syndrome with a defect in
DNA mismatch repair predisposing to sebaceous
neoplasms and colorectal and genitourinary cancers. Muir-Torre syndrome is inherited in an autosomal dominant manner or can be the result of
spontaneous mutation.67,68 Treatment with Mohs
micrographic surgery is commonly performed for
sebaceous carcinoma, given the close proximity to
the eyelids/periorbital area. For extraocular sebaceous carcinoma, wide local excision can be performed. Regional lymph node metastasis has been
reported in lesions with more aggressive clinical
and histologic features such as poor differentiation, but reported rates are low, estimated at 2.4
percent.65,69,70
Microcystic Adnexal Carcinoma
Microcystic adnexal carcinoma is a rare cutaneous neoplasm most commonly seen on the head
and neck. Lesions can appear clinically subtle and
often resembles a scar or subtle indurated papule
or plaque (Fig. 8). Histopathology is distinctive,

Fig. 8. Microcystic adnexal carcinoma demonstrating the typical
sclerotic appearance.

with small “tadpole-shaped” basaloid cells occasionally recapitulating ducts. Microcystic adnexal
carcinomas tend to be locally recurrent and show
subclinical extension with infiltrative growth. In a
small case series of 48 patients, 47 percent of 30
lesions treated with simple excision had positive
margins. Given the propensity for extensive subclinical growth, Mohs micrographic surgery has
been used with success in treating this entity.65,71
The prevalence of nonmelanoma skin cancers and their frequent presentation to the plastic surgeon necessitate familiarity and expertise
in dealing with these entities. Knowledge of risk
factors for higher risk subtypes is essential when
determining appropriate management of these
common malignancies. Interdisciplinary management and a team approach for more difficult
lesions can optimize care.
Joseph J. Disa, M.D.
Plastic Surgery Service
Memorial Sloan Kettering Cancer Center
1275 York Avenue
New York, N.Y. 10065
disaj@mskcc.org
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