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Update on the Management of
High-Risk Squamous Cell Carcinoma
Nicole R. LeBoeuf, MD, and Chrysalyne D. Schmults, MD, MSCE

Cutaneous squamous cell carcinoma (CSCC) is the second most common malignancy
occurring in white patients in the United States and incidence rates are increasing. While
the majority of the 87,000-760,000 cases that occur yearly in the U.S. are curable, 4%
develop lymph node metastases and 1.5% die from the disease. Given the frequency of
occurrence of CSCC, it is estimated to cause as many deaths yearly as melanoma, with the
majority occurring in patients with high risk tumors or in those at high risk for metastasis
due to a variety of host factors, most commonly systemic immunosuppression. There are
currently no standardized prognostic or treatment models to assist clinicians in most
effectively identifying and managing these patients. Identification of patients at risk for poor
outcomes as well as standardization regarding classification, staging, and treatment of
high-risk tumors is critical for optimizing patient care. In this article, available literature on
the classification and management of high risk CSCC is briefly summarized, emphasizing
new information.

Semin Cutan Med Surg 30:26-34 © 2011 Elsevier Inc. All rights reserved.
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Cutaneous squamous cell carcinoma (CSCC) accounts for
20% of nonmelanoma skin cancers in the United States,

with an estimated 87,000-760,000 cases occurring yearly.1-8 In-
idence rates appear to be increasing over time and are much
reater in more Southern U.S. latitudes. CSCC is the second
ost common cancer overall among white patients.9 Although
ost CSCC is curable, 4% result in nodal metastasis and 1.5% in
eath.10,11 Precise outcome tallies are unavailable for CSCC be-
ause it is excluded from the Surveillance, Epidemiology and
nd Results (SEER) program data due to its frequency of occur-
ence and overall low risk of metastasis. However, on the basis of
he aforementioned incidence data, it can be estimated that
SCC results in 1300-11,000 deaths annually in the United
tates, the higher estimates being from more recent studies.
hese numbers fall in the same range as the number of deaths

rom melanoma (8700 in 2010 estimated by SEER data). Given
hese concerning figures, standardization of the identification of
igh risk cases, classification, staging and management is
eeded to optimize patient outcomes. External environmental
orces, primarily ultraviolet (UV) radiation from sunlight, ap-
ear to be the primary causative factors that lead to cellular
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hanges resulting in cutaneous squamous cell carcinoma
CSCC). However, study of the molecular and genetic factors
hat allow CSCCs to form in response to UV insult is in its
nfancy. Contributors, such as age, skin pigmentation, immune
tatus, and effectiveness of DNA repair and melanin production
ll play a role, to varying degrees.12-14 Exposure to medical or

natural ultraviolet radiation (UVB � UVA) with resultant muta-
ions in the p53 tumor-suppressor gene and clonal expansion of
eratinocytes is considered the first step in CSCC formation.
SCC risk correlates with latitudes nearer the equator, outdoor
ccupation,9,14 and having fair skin, which lacks melanin pro-
ection against UV penetration. Infectious contributors include
igh-risk strains of the human papilloma virus (HPV) (with
egradation and dysfunction of p53 and Rb genes via viral E6
nd E7 proteins), HIV/AIDS, and chronic infections, such as
steomyelitis. Similarly, chronically inflamed skin is at increased
isk, as in chronic radiation dermatitis, in sinus tracts, ulcers and
urn scars. Chemical carcinogens linked to CSCC formation in-
lude arsenic and polycyclic aromatic hydrocarbons.3,13,15-22

Host immune status and local immunobiology play a critical
role in the behavior of CSCCs; our understanding of this has
been strengthened by new insights on local immune dysregula-
tion within tumors. Although a connection between decreased
T-cell activity and CSCC formation has been postulated given
the high risk of developing these tumors in patients on immu-
nosuppressive drugs or with chronic lymphocytic leukemia
(CLL), counterintuitively, CSCCs tend to be heavily infiltrated

with T cells. It has been shown, however, that these T cells are
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High-risk squamous cell carcinoma 27
mostly T regulatory (Treg) cells. Treg cells tend to suppress the
activation and proliferation of effector T cells, which kill tumor
cells. Thus, CSCC tumors appear to evade a normal host re-
sponse.23 Our understanding of the role of the local immune

ilieu in CSCC pathogenesis will grow in importance as we
ttempt to design topical and systemic therapies that selectively
estroy CSCC tumor cells.

Identification of High-Risk
Squamous Cell Carcinoma
Identification of tumors at high risk for recurrence or metas-
tasis is essential if outcomes are to be optimized. The Na-
tional Comprehensive Cancer Network (NCCN) recently
published their consensus guidelines for defining and man-
aging high risk CSCC based on available data and expert
opinion.24 However, as there is no prognostic model avail-
able, it is unknown how various risk factors combine to im-
pact risk of recurrence or death. Therefore, estimating risk of
such poor outcomes for an individual patient remains chal-
lenging.

Different studies and guidelines have used different defi-
nitions of high-risk CSCC. For example, the NCCN considers
any one risk factor sufficient to warrant excision with a
10-mm margin or complete margin evaluation (such as Mohs
surgery). The risk factors are as follows: large diameter (�2
cm or 1 cm on cheeks, forehead, scalp, or neck, or 6 mm
on other areas of face, genitalia, hands, feet), depth �4
mm or beyond the papillary dermis, ill-defined margins,
recurrence after definitive treatment, immunosuppres-
sion, prior radiation, chronic inflammation, rapid growth,
neurological symptoms, perineural or vascular invasion,
moderately or poorly differentiated histology, infiltrative
or acantholytic pattern, or mucin production. The Amer-
ican Joint Committee on Cancer (AJCC) uses more stringent
criteria to define high risk CSCC. To meet T2 criteria, a tumor
must be �2 cm in diameter or have 2 or more high-risk
features. The AJCC high-risk features are depth (�2 mm or
beyond papillary dermis), perineural invasion, location on
the ear or lip, or poorly or undifferentiated histology. A tu-
mor must have invasion of bone to meet T3 or T4 criteria.25

Neither the NCCN nor AJCC definitions of high risk CSCC
have been validated with outcome data, though they are de-
rived from expert review of studies published to date com-
prised mostly of case series data. The lack of a clear definition
of high-risk CSCC, as well as lack of a prognostic model,
makes clinical decision-making difficult with regard to use of
staging and adjuvant therapy. Even experienced clinicians
vary widely in their management of high-risk CSCC26. Below

e will summarize the available data.

Tumor Factors
Location, Diameter, Histology,
Thickness, Invasion, Variants
CSCCs arising in skin that has been previously injured, such
as a scar, chronic wound, ulcer, or burn site are associated

with a greater risk of recurrence and metastasis.27-30 Five-year
urvival rates have been reported to be 52% with recurrence
ates approaching 58%.31 There is a risk of metastasis from
nogenital CSCC, with a wide range of rates reported at 15%-
4%.32-35 The prognostic significance of anatomic tumor lo-
ation at other sites is less clear, as there are conflicting data
n the literature. In one prospective study, location on the ear
as associated with a 3-fold greater risk of metastasis.10 Ret-

rospective reviews of available data suggest that location on
the lip and ear have higher rates of metastases than other sun
exposed sites at 14% and 9%, respectively.27 In our own
etrospective cohort study as well as a 1989 study by Dine-
art et al,36 ear or lip location alone did not portend an

increased risk of metastasis although smaller diameter tu-
mors (�2 cm) were more capable of metastasis in these lo-
cations (A. Jambusaria-Pahlajani, et al. manuscript in review;
Dinehart and Pollack36). On the basis of the available data,
NCCN guidelines recommend considering CSCC on muco-
sal surfaces, genitalia and “mask areas” of the face (eyelids
and brows, periorbital, nose, lips, chin, pre and postauricu-
lar, temple and ear) as well as those occurring in prior radi-
ation fields and on chronically injured skin to be at high risk
for recurrence or metastasis.24

Tumor diameter has been correlated with higher risk of
metastasis with most series using 2.0 cm as a cutoff
size.27,29,37 For CSCC of the lip and ear, tumors �2.0 cm in
size have been reported to metastasize.36 As a result, and
based on available data for basal cell carcinoma (BCC), the
NCCN panel elected to stratify diameter criteria based on
location. Tumors on the “mask area” of the face �0.6 cm, on
the forehead, cheeks, neck and scalp �1.0 cm, and on the
trunk and extremities �2.0 cm are considered high risk.24

In addition to diameter and location, tumors with ill-de-
fined clinical borders or rapid growth are considered high
risk according to NCCN guidelines. Local recurrence is asso-
ciated with distant metastatic disease; 30-50% of metastatic
tumors occur in patients with a prior local recurrence27,38 and
hus recurrent tumors are also considered high risk by the
CCN panel.

istologic Characteristics
SCC tumor features, determined from case series and small
rospective studies, which have been shown to be associated
ith increased rates of recurrence, metastasis and death in-

lude perineural invasion (PNI), depth or involvement of the
ubcutaneous tissues, and loss of differentiation.27,39 PNI,

particularly of named nerves or those larger than 0.1 mm in
diameter, is associated with an increased risk of recurrence
and metastasis27,40 and is associated with disease-specific
mortality.39 Patients with symptomatic involvement or inva-
sion of nerves �0.1 mm in diameter have worse outcomes,
with death from disease as high as 32%.41 NCCN guidelines
include both PNI and vascular involvement as high risk fac-
tors.24 In addition, the panel finds that “any suggestion of
neurologic involvement in the region of a squamous cell can-
cer,” such as symptoms of pain or dysesthesia, places a tumor
in the high-risk category.

While the millimeter depth that defines a tumor as high

risk is not well-classified, increased tumor thickness and in-
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vasion of underlying fat, fascia, muscle and bone have been
associated with metastatic disease. Depths ranging from 4 to
6 mm have been correlated with 16%-45.7% rates of metas-
tasis.10,27,42 Similarly, tumors �2 mm thick have a very low
risk of metastasis10 while tumors infiltrating through subcu-
aneous fat are associated with disease specific mortality.39 As

such, NCCN guidelines recommend that tumors �4 mm
deep or those with Clark level � IV (invasion of reticular
dermis or beyond) be considered high risk.24

Histologic degree of differentiation is directly associated
with probability of cure with CSCC. Poorly differentiated
tumors have been reported to have a 33% risk of metastasis.27

Well-differentiated tumors have an 88% cure rate, whereas
this drops to 59% in moderately differentiated and only 37%
in poorly differentiated cases.29 In addition, specific sub-
types, particularly desmoplastic or infiltrative CSCCs are
more likely to develop regional metastasis; the likelihood
increases with thicker tumors. Infiltrative CSCCs are 10
times more likely to recur locally and 6 times more likely to
exhibit regional lymph node spread when compared with
non-infiltrative tumors.42 Other parameters included in the

CCN guidelines, despite limited data regarding their prog-
ostic significance, include adenoid (acantholytic) and ade-
osquamous histologic subtypes.24

Host Factors
Because of a substantially increased incidence of metastasis
from CSCC in patients who are immunosuppressed, this sta-
tus places tumors in such patients in the “high risk” category,
supported by the current NCCN guidelines. Metastatic rates
are twice as high in the immunocompromised, reaching
13%.27 The type of immunodeficiency correlates with vary-
ing degrees of increased susceptibility, with the greatest
amount of available information coming from the organ
transplant population.

When compared with the general population, organ trans-
plant recipients (OTRs) have a 65-fold increased incidence of
CSCCs.42 In addition, the ratio of CSCCs to BCC is reversed,

ith 3 to 4 CSCCs occurring for each BCC.44,45 Although the
role of HPV remains uncertain in this patient group, as yet
uncharacterized viruses may contribute to CSCC formation
in the immunocompromised.46 Heart transplant recipients

ave 3 times the incidence of CSCC when compared with
enal transplants, presumably because of the greater degree
f immunosuppression required to prevent rejection.43 De-
pite the lesser degree of immunosuppression, a renal trans-
lant patient with common risk factors for CSCC develop-
ent, such as fair skin and extensive sun exposure, has a

umulative incidence of CSCC that approaches 70% after 20
ears.47 The duration of immunosuppression has a direct
mpact on incidence, with rates of 7% after one year and 45%
fter 11 years. Once an OTR develops one CSCC, the risk of
eveloping a second within 5 years is 66%.48 OTRs present
ore commonly with tumors exhibiting high-risk behavior,
ith a greater tendency toward deep invasion, poorly differ-

ntiated histology and metastasis.49 The occurrence of in-

ransit cutaneous metastases is more common in OTRs, and
hen it occurs is associated with 30% mortality.50 In certain
OTR subsets, such as light-skinned long-term heart trans-
plant survivors, the risk of mortality from CSCC is substan-
tial. In a cohort of heart transplant patients, 4% developed
poorly differentiated CSCC within 10 years of transplant.
Within 2 years of diagnosis, 66% of the cohort had died or
developed metastatic disease.51 Reduction of immunosup-
pression in patients with high-risk CSCC may improve out-
comes. Dermatologists should alert transplant physicians to
the risks posed by high-risk CSCC when such tumors occur
in OTRs.52

CLL and small-cell lymphocytic lymphoma (SLL) are also
associated with increased risk of CSCC and worse out-
comes.53 In these patients, tumors are generally aggressive
with high rates of recurrence (19% at 5 years) and metasta-
sis.20 Less than 5% of patients with CLL/SLL develop CSCC,

ut those who do tend to have worrisome tumors, with more
han half meeting high risk tumor criteria.53 One quarter of
SCCs in CLL/SLL patients recur or metastasize despite stan-
ard therapy with a staggering 41% of CSCC patients with
LL/SLL dying from SCC.53 CSCC formation may correlate
ith their underlying lymphoproliferative disorder; if CSCCs

uddenly become more plentiful or aggressive, this may her-
ld progression of hematologic disease or at least increased
mmune dysfunction. Cooperative management with a treat-
ng hematologist/oncologist is crucial.

The role of immunosuppression attributable to the HIV
irus in the development of CSCC has not yet been clearly
stablished. There is well-documented evidence of an in-
reased risk of anogenital CSCC in association with HPV in
hese patients. Reports of a small case series have described a
0% mortality rate at 7 years in HIV patients with aggressive
SCC.21 Because of these concerning reports, HIV patients
re generally considered among the high-risk population,
articularly those with AIDS or high viral loads, and it is
easonable to treat them as such until further information
ecomes available.
Other host factors reportedly associated with aggressive

SCC include exposure to iatrogenic psoralen-ultraviolet-A
PUVA), ionizing radiation, or arsenic. Patients with chronic
nflammatory or autoimmune disorders treated with immu-
osuppression, may also have an increased risk of poor out-
omes from CSCC.54 This may be related to both therapy and
he disease itself. Chronic inflammation or tissue injury is a
ell-known risk factor for recurrence and metastasis, as in
urn scars or chronic sinus tracts. CSCC is the leading cause
f death in patients with recessive dystrophic epidermolysis
ullosa. Management in these young patients is incredibly
hallenging and there is a striking 80% mortality rate within
years of diagnosis of the neoplasm.55

Work-Up and Disease
Staging of High-Risk Disease
Although the staging of CSCC was recently updated by the
AJCC to incorporate data from the literature on high risk

status, there is limited information on the outcomes and
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High-risk squamous cell carcinoma 29
management of patients based on this classification system.
Tumor stages T3 and T4 require bone invasion, which is
relatively rare in CSCC, so most high-risk CSCCs currently
fall into the T2 category.

After a diagnosis of a high-risk CSCC, a thorough physical
examination of draining nodal basins is required. Any clini-
cally palpable node should be evaluated with fine-needle
aspiration (FNA) or excisional biopsy; if FNA is done and is
negative, excisional biopsy should follow. Because most pa-
tients with lymph node metastasis from CSCC are curable if
surgically resectable and amenable to adjuvant radiation,
early detection of nodal disease is critical.

When there is no evidence of clinical lymphadenopathy,
radiologic imaging is the most common approach used for
detecting subclinical nodal disease. There is no established
gold standard and sensitivity and specificity data for radio-
logic staging of CSCC is sorely lacking. Generally, computed
tomography (CT) is more useful for detecting nodal disease
or bone or cartilage involvement and magnetic resonance
imaging (MRI) is preferred for evaluating soft tissue exten-
sion, including nerve invasion.56,57 Although CT and MRI

ave quite low sensitivity for detecting asymptomatic nerve
nvolvement, when nerve invasion is visible on imaging, it
orrelates with a poor prognosis (a 5-year survival of 50% vs
6% with negative imaging).58 There have been 2 small stud-

es evaluating 18-fluorodeoxyglucose—positron emission
omography (FDG-PET) scans and ultrasound-guided FNA
ndicating they may be useful screening tools in detecting
ubclinical nodal metastases.59,60 FDG-PET is useful for de-

tecting metastasis where radiotherapy has resulted in necro-
sis, fibrosis and dense scarring.61

There are no data regarding whether radiologic imaging
improves outcomes. However, given the limited risks of ra-
diologic imaging, it should be considered in high-risk CSCC
for nodal staging and in selected cases, for preoperative plan-
ning to evaluate for deep tissue, nerve, or bone invasion.

There have been no controlled studies evaluating sentinel
lymph node biopsy (SLNB) in clinically negative nodal basins
of patients with CSCC. Its impact on mortality remains un-
known. Case reports and small series to date of high-risk
CSCC without palpable lymphadenopathy have a combined
SLN positivity of 21%, which is greater than that for mela-
noma. This indicates that SLNB may be underused in high-
risk CSCC, particularly since early detection of nodal disease
usually results in cure. False-positive results occurred pri-
marily before the use of combination lymphoscintigraphy
with methylene blue dye during SLN localization. False-neg-
ative rates are reported at 4%-5% and occurred in patients
with prior surgery or radiation to the site, which may have
impacted the lymphatic drainage and accuracy of SLN bi-
opsy.62 Which high-risk CSCC patients may benefit from
LNB remains to be defined, but because cure rates with
urgery plus adjuvant radiation are 73%,63 early identifica-
ion of nodal disease may positively impact outcomes in
igh-risk CSCC and the utility of SLNB in high-risk CSCC
arrants further investigation.
Metastasis from CSCC most commonly presents 1-2 years
fter diagnosis of the primary tumor.10,27,36-38,64 It has been
arely reported to metastasize later, with a delay as long as 8
ears.65 Distant metastasis is thought to occur via hematoge-

nous spread, most commonly reaching the lungs, liver, brain,
bones or other cutaneous sites.9 More commonly, CSCC
eems to spread via direct extension along nerves, fascial or
ony planes or regionally via the lymphatics.66 Of CSCCs that

metastasize, approximately 80% involve regional lymph
nodes.36,38 This finding, and the knowledge that locoregional

isease when treated with combination surgery and radiation
herapy results in a 73% 5-year survival,63 underscores the

importance of close follow-up and aggressive management in
high-risk cases.

Management of Invasive
High-Risk CSCC
Surgical Options
Supported by the 2010 NCCN guidelines, complete circum-
ferential peripheral and deep margin assessment (CCPDMA)
with frozen or permanent sections is critical for achieving
cure of high-risk CSCC. Even in such high-risk cases, tumors
with reported clear surgical margins have very good out-
comes with significantly lower rates of local recurrence, me-
tastasis and death than those in which the status of the mar-
gin is not defined. The rate of local recurrence with clear
margins is 5%, nodal metastasis 5%, distant metastases 1%,
and disease specific death 1%.26

Standard Excision
As per NCCN treatment guidelines, standard surgical exci-
sion (in which a sampling but not the entire marginal surface
is evaluated pathologically) is considered adequate for non-
high-risk CSCC. The only scenario in which standard exci-
sion is recommended for high-risk CSCC is for tumors �2
cm on the trunk and extremities with no other high-risk
factors that can be excised with a 1.0-cm clinical margin with
a primary closure.24 For all other high-risk CSCC, Mohs sur-
gery or excision with CCPDMA is advised. CCPDMA refers to
procedures in which the tissue is excised by a surgeon and
the entire circumferential and deep margin is assessed by a
pathologist. In Mohs surgery, the surgeon performs this com-
plete margin assessment.

Mohs Surgery
Mohs surgery or resection with CCPDMA is the recom-
mended therapy for all high-risk CSCC (with the single ex-
ception above), as well as tumors located in cosmetically or
anatomically sensitive areas. Five-year cure rates support the
importance of careful margin evaluation, particularly in re-
current cases. Although no randomized studies of Mohs ver-
sus standard excision have been carried out in high-risk
CSCC, lower recurrence rates have been reported with Mohs
in a systematic review27 and other studies. Standard excision
reportedly cures 92% of primary tumors, while Mohs cures
97%; standard excision has a 77% cure rate for recurrent
disease, while Mohs cures 90%-94%.27,67,68 With the pres-
ence of high-risk features, cure rates across all modalities

decrease, but are still superior with Mohs.
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Multidisciplinary Surgical Approach
The presence of deep or bony invasion, in-transit metastasis
or large nerve involvement with CSCC may require a multi-
disciplinary team to attain surgical clearance. If large named
nerve involvement is suspected, an MRI can be obtained pre-
operatively. A Mohs surgeon can establish the peripheral
margin of a large tumor. Then, within the next few days,
craniofacial, head and neck, or oncological surgeons track
PNI of major nerves, manage parotid involvement and bone
extirpation to clear the tumor. Establishing the peripheral
margin via Mohs surgery shortens intraoperative wait times
for frozen section pathology, thus minimizing the duration of
general anesthesia and allowing the head and neck or cranio-
facial surgeon to focus on clearing the deep margin. In high-
risk cases, this alone can be a challenging and time-consum-
ing task.

Nonsurgical Treatment of Primary Tumors
Nonsurgical therapies, such as electrodesiccation and curet-
tage, cryotherapy, topical medications, and photodynamic
therapy have variable outcomes based on the experience of
the practitioner and do not allow for assessment of tumor
margins.47 These modalities are not sufficient for treating
high-risk disease and should be reserved for in situ, low-risk
tumors, nonsurgical candidates, and in the treatment of field
cancerization, as discussed in the sections to follow.

Radiation therapy (RT)
Radiation can be used as a primary treatment option for
CSCCs, but because reported cure rates are higher with sur-
gical therapy, radiation as monotherapy is generally reserved
for a specific subset of patients where surgery would lead to
unacceptable cosmetic or functional impairment, tumors are
inoperable, or the risks of surgery outweigh the benefits.69

With high-risk CSCC, recurrence rates for RT are high, with
local control at 80%-85%.70 However, when properly imple-

ented, RT may allow for maintenance of oral function and
ure rates similar to surgery in treating CSCC of the lower
ip.71 The long-term cutaneous risks of radiation and chal-
lenges of scheduling make it less favorable for many pa-
tients.70 RT is contraindicated in the treatment of patients

ith genodermatoses resulting in an increased tendency to-
ard cutaneous malignancy (eg, Gorlin’s syndrome, xero-
erma pigmentosum) and in patients with connective tissue
isease. It is also contraindicated in cases of verrucous carci-
oma, due to a well-documented increased likelihood of me-
astasis in this setting.24

Adjuvant Therapy
Radiation Therapy
Although the data regarding which patients most benefit
from adjuvant radiation therapy (ART) is limited, it is clear
that patients with surgically negative margins before ART
have better outcomes, even with significant PNI.41 If surgical
margins are not clear, radiation is termed salvage rather than
adjuvant therapy. Salvage therapy carries higher risks of lo-
cal, regional and distant recurrence.70,72 Thus, radiation is

not a substitute for meticulous margin control and clear sur-
gical margins should be attained whenever possible before
ART. As discussed previously, high-risk CSCC has a high-
cure rate with Mohs or CCPDMA. Given this, ART is usually
not considered worth the added morbidity and cost.

No randomized studies of ART versus surgical mono-
therapy have been conducted in CSCC. Case series data for
ART in high-risk CSCC is very limited and does not show a
benefit with ART, however these data were uncontrolled for
tumor stage and are subject to treatment bias. More advanced
cases with poorer prognoses likely received ART more of-
ten.26 It is unknown which high-risk CSCC patients benefit
rom ART. ART may be considered in cases of PNI. However,
mall nerve invasion may have a low risk of recurrence so
RT may not be needed in these cases.41 ART may also be

considered in cases of highly infiltrative or multiply recurrent
CSCC in which clear surgical margins, even with Mohs or
CCPDMA, are less certain. According to NCCN guidelines,
ART is recommended to the primary tumor site when there is
substantial PNI, which they define as “involvement of more
than just a few small sensory nerve branches or large nerve
involvement.” Salvage RT is recommended when there are
positive margins following Mohs or excision with CCP-
DMA.24

Nodal metastasis should be first treated with complete
surgical resection. The addition of ART following lymphade-
nectomy can result in 5-year disease-free survival rates as
high as 73%.63 As per the NCCN, ART is recommended in all
ases of CSCC nodal metastases of the head and neck and
hould be considered following lymphadenectomy in cases
n the trunk and extremities.24 Dosing guidelines depend on
he site, type of radiation used, tumor size, prior treatment
nd whether there is extracapsular extension within involved
odes.24

Chemotherapy
Metastatic CSCC has been treated, with occasional responses,
with cisplatin monotherapy or in combination with 5-fluo-
rouracil (5-FU), methotrexate, bleomycin, or doxorubicin.
There are limited data on efficacy. 5-FU-related adverse ef-
fects are most commonly reported and outcomes are varied.
Capecitabine (Xeloda; Roche Laboratories, Inc, Nutley, NJ) is
the oral 5-FU prodrug and is selectively metabolized within
tumor cells to 5-FU. This local metabolism is aimed at reduc-
ing systemic adverse effects. Capecitabine monotherapy73 as
well as in combination with subcutaneous interferon74 have
been used to treat locally advanced CSCC, with some reports
of improved outcomes. Phase 2 trials in patients with CSCC
of the head and neck using capecitabine with cisplatin or
paclitaxel75,76 or in combination with radiation77 have shown
avorable outcomes.

Epidermal growth factor receptor (EGRF) inhibitors have
een used off-label in the treatment of CSCC, owing to the
verexpression of EGFR in some tumors.78 The inhibitors are

thought to control proliferation, survival, cell cycle progres-
sion, angiogenesis and metastasis. The EGFR inhibitor cetux-

imab has shown some success in the treatment of inoperable
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disease, in-transit metastases and in metastatic CSCC in epi-
dermolysis bullosa. It has also shown some efficacy when
used in combination with celecoxib.79-82 Although another
EGFR inhibitor, gefitinib, was reported in a single case to
result in palliative tumor shrinkage,83 phase II,84 and III85

trials in metastatic mucosal SCC of the head and neck failed
to show a significant survival benefit.

Randomized trials of 13-cis-retinoic acid (isotretinoin),
for the treatment of existing tumors, have shown no ben-
efit. This is the case when used alone for adjuvant-treat-
ment of mucosal SCC of the head and neck,86 or in com-

ination with interferon87 for existing CSCC. There have
been no controlled trials evaluating acitretin in treating
established tumors. It remains reasonable to consider the
use of full dose retinoids for a possible chemotherapeutic
or suppressive effect in patients with metastatic or inop-
erable disease.52

Despite the lack of evidence, adjuvant chemotherapy may
still be considered in locally advanced or metastatic disease; a
multidisciplinary approach in collaboration with medical on-
cology is needed. NCCN guidelines recommend consider-
ation of cisplatin-based chemotherapeutic regimens and par-
ticipation in clinical trials for distant metastatic disease or
regional recurrence.24 Further evaluation is needed to deter-
mine which patients and which regimens are most likely to
improve outcomes.

Follow-Up
Because patients with nodal disease have 5-year survival
rates of 73% with the combination of surgery and RT,63

patients with CSCC should be closely followed for nodal
as well as local recurrence. 95% of local recurrences and
metastases occur within 5 years of diagnosis,27 with 70%-
80% occurring in the first 2 years. In addition, 30%-50%
of patients will develop a second primary nonmelanoma
skin cancer within 5 years of the first. The NCCN recom-
mends full skin and lymph node examination by a derma-
tologist every 3-6 months for the first 2 years, every 6-12
for the next 3 and annually thereafter in cases of local
disease. For regional disease, recommended follow up is
more aggressive, reported to be every 1-3 months for 1
year, 2-4 months for the second year, 4-6 months until 5
years and then 6-12 months for life; which end of the
range depends on the patient and clinical judgment. A
neurological examination should be performed if symp-
toms or signs indicate it is warranted. Management of
actinic keratoses, treatment of field cancerization as below
and early biopsy of suspicious or persistent lesions is rec-
ommended. Although there is no empiric data to support
any change in outcomes, imaging of the draining nodal
basin can be considered every 6 months for more ad-
vanced cases, such as with extensive PNI or in those who
are at highest risk of aggressive tumor behavior secondary
to their degree of immunosuppression or personal history

of tumor behavior.
Management of High-Risk
Patients with Diffuse Actinic
Damage and/or Multiple CSCCs
Assessment of Immune Status
A diagnosis of CSCC should prompt questioning to identify
the presence of any underlying impairment of immune sta-
tus, placing the patient at higher risk of a poor outcome.
Accelerated skin cancer formation, particularly with multiple
or high-risk CSCCs, may herald declining immunity. For
OTRs, when immunosuppression is reduced, the number of
new CSCCs declines and outcomes in patients with known
aggressive disease improve.52 In general, single agent therapy
is less correlated with tumor formation than multiagent im-
munosuppression. Sirolimus, a newer immunosuppressive
agent and an inhibitor of the mammalian target of rapamycin
(mTOR), is associated with a lower incidence of CSCC when
compared with older calcineurin inhibitors. Its use does not
appear to compromise graft function.88,89 In addition, transi-
ioning from traditional calcineurin inhibitors to sirolimus is
orrelated with thinner tumors showing reduced vasculariza-
ion.90 This finding is consistent with the known antiangio-
enic properties of mTOR inhibitors.

Nonmelanoma skin cancers have a real impact on the qual-
ty of life of transplant patients. It is important to convey to
ransplant physicians that multiple and high-risk CSCC for-
ation may indicate profound immune dysfunction, that up

o 10% of CSCCs in OTRs metastasize and most of these
atients will die from their skin cancer.48,91 Risks may be

much greater for certain tumors, although these risks have
not been precisely quantified, making management decisions
difficult. When CSCC develops in an OTR, the dermatologist
should alert the transplant physician and request that medi-
cations be reviewed to ensure the patient is on the lowest
possible doses safe for the organ graft. Further dose reduc-
tions or changes in class of immunosuppression may be con-
sidered by transplant physicians if high-risk CSCC develops.
The risks posed by high-risk CSCC must be balanced with
the risks of a new immunosuppressive regimen on the graft.

For high-risk CSCC in a CLL patient, the hematologist
should be notified so the patient’s CLL status may be reeval-
uated. Aggressive CSCC may herald a change in the leukemic
state or immune function of the patient.

Treatment of Field Cancerization
Immunosuppressed patients with diffuse actinic damage,
who develop multiple CSCCs monthly, should be treated
aggressively and preventatively by effectively using field ther-
apies. Surgical clearance of all invasive CSCCs with histologic
margin evaluation is considered first-line therapy. CCPDMA
should be performed on all high-risk invasive tumors and
electrodesiccation and curettage should be avoided. One ac-
ceptable approach is the use of disk excision with POMA for
low-risk CSCCs on the trunk and extremities. Patients can be
seen monthly with multiple tumors removed at each visit.
Wounds may be allowed to heal by secondary intention, with

minimal risk of infection, even in the immunocompromised.
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The initial “clean-up” phase may require 6 months of visits
every 4 to 6 weeks.

Once all invasive CSCC has been removed (those which
appear to have a dermal component on examination), field
treatment of the remaining in situ disease may begin. Hyper-
trophic actinic keratoses and SCC in situ may be lightly cu-
retted to remove hyperkeratotic overlying scale. This im-
proves the efficacy of topical therapies, such as 5-FU twice a
day for a month; this should begin immediately to 1 day after
curettage. Imiquimod is less well tolerated in this setting
given large surface areas of involvement and flu-like symp-
toms that occur with systemic absorption. Similarly, cryo-
therapy has a limited role in field therapy, given the area
requiring treatment. Lesions that fail to clear on monthly
follow-up must be biopsied or treated with disk excision.92

In addition to topical 5-FU as described previously, an-
other option for the treatment of the remaining field of actinic
damage is cyclic photodynamic therapy (PDT). In these pa-
tients, 20% 5-aminolevulinic acid is applied under plastic
wrap occlusion followed by PDT with blue light (417 nm).
This is repeated every 2-4 months and has been shown to
reduce CSCC formation in OTRs by 95% when compared
with the year preceding the initiation of cyclic PDT.93

If patients persistently develop multiple tumors after 6-12
months the aforementioned methods have been instituted,
the addition of low-dose oral retinoids should be considered
for tumor prophylaxis. Retinoids have been reported to slow
the development of new tumors, particularly in OTRs, but do
not alter the course of existing cancers.94-98 They promote
differentiation, down-regulate proto-oncogenes and regulate
growth in the hyperproliferative epidermis.95,99 Reported ef-
fective doses range from 10 to 30 mg/d. Therapy must be
continued indefinitely for persistent efficacy, as patients re-
turn to baseline on discontinuation of treatment. Low dose
therapy is usually sufficient and dose escalation, beginning
with 10 mg every other day and increasing to where effect is
observed, is an acceptable method of instituting treatment.52

Once efficacy is reached, it is reasonable to taper to the lowest
effective maintenance dose, given that therapy is continued
indefinitely. Laboratory measures must be followed as per
established standards.

Conclusions
Despite its visibility on the skin, CSCC may account for
nearly as many deaths annually in the United States as mel-
anoma. Nearly all of these poor outcomes are thought to
occur in a subset of cases with known high-risk factors,
termed high-risk CSCC. However, the precise risks associ-
ated with various combinations of risk factors have yet to be
quantified and subsequently, high-risk CSCC has not yet
been clearly or consistently defined. Better prognostic esti-
mates and more precise tumor staging systems are necessary
to effectively manage patients afflicted with CSCC. Mean-
while, there is ambiguity and variability in treatment guide-
lines and therefore in patient care.

Current NCCN guidelines and AJCC staging have been

developed from clinician experience and available case series
data. On this basis, the identification and classification of
tumor and host factors has begun to take form. Current
NCCN standards require surgical treatment to clear margins
whenever possible, using Mohs surgery or excision with
CCPDMA for high-risk CSCC. Consideration of nodal stag-
ing and adjuvant radiotherapy or chemotherapy remains
largely at the practitioners’ discretion because data are lim-
ited but should be considered in high-risk cases, particularly
those with large-caliber nerve invasion or when clear surgical
margins are in question. Close follow up is imperative for
early detection and treatment of nodal metastasis which can
usually be cured. The development of reliable prognostic
models and validated tumor staging systems will greatly aid
future treatment decisions in CSCC and facilitate well-de-
signed clinical studies. Such studies should lead to decreased
morbidity and mortality from high-risk CSCC and its man-
agement.

References
1. Landis SH, Murray T, Bolden S, et al: Cancer statistics, 1999. CA Can-

cer J Clin 49:8-31, 1999
2. Scotto J, Kopf AW, Urbach F: Non-melanoma skin cancer among Cau-

casians in four areas of the United States. Cancer 34:1333-1338, 1974
3. Fears TR, Scotto J: Estimating increases in skin cancer morbidity due to

increases in ultraviolet radiation exposure. Cancer Invest 1:119-126,
1983

4. Chuang TY, Reizner GT, Elpern DJ, et al: Nonmelanoma skin cancer in
Japanese ethnic Hawaiians in Kaua’i, Hawaii: An incidence report. J Am
Acad Dermatol 33:422-426, 1995

5. Harris RB, Griffith K, Moon TE: Trends in the incidence of nonmela-
noma skin cancers in southeastern Arizona, 1985-1996. J Am Acad
Dermatol 45:528-536, 2001

6. Athas WF, Hunt WC, Key CR: Changes in nonmelanoma skin cancer
incidence between 1977-1978 and 1998-1999 in Northcentral New
Mexico. Cancer Epidemiol Biomarkers Prev 12:1105-1108, 2003

7. Miller DL, Weinstock MA: Non-melanoma skin cancer in the United
States: Incidence. J Am Acad Dermatol 30:774-778

8. Karagas MR, Greenberg ER, Spencer SK, et al: Increase in incidence
rates of basal cell and squamous cell skin cancer in New Hampshire,
USA. New Hampshire Skin Cancer Study Group. Int J Cancer 17:555-
559, 1999

9. Johnson TM, Rowe DE, Nelson BR, et al: Squamous cell carcinoma of
the skin (excluding lip and oral mucosa). J Am Acad Dermatol 26:467-
484, 1992

10. Brantsch KD, Meisner C, Schonfisch B, et al: Analysis of risk factors
determining prognosis of cutaneous squamous-cell carcinoma: A pro-
spective study. Lancet Oncol 9:713-720, 2008

11. Mourouzis C, Boynton A, Grant J, et al: Cutaneous head and neck SCCs
and risk of nodal metastasis—UK experience. J Craniomaxillofac Surg
37:443-447, 2009

12. Alam M, Ratner D: Cutaneous squamous-cell carcinoma. N Engl J Med
344:975-983, 2001

13. Kwa RE, Campana K, Moy RL: Biology of cutaneous squamous cell
carcinoma. J Am Acad Dermatol 26:1-26, 1992

14. English DR, Armstrong BK, Kricker A, et al: Demographic characteris-
tics, pigmentary and cutaneous risk factors for squamous cell carci-
noma of the skin: A case-control study. Int J Cancer 76:628-634, 1998

15. Preston DS, Stern RS: Nonmelanoma cancers of the skin. N Engl J Med
327:1649-1662, 1992

16. Leiter U, Garbe C: Epidemiology of melanoma and nonmelanoma skin
cancer—The role of sunlight. Adv Exp Med Biol 624:89-103, 2008

17. Masini C, Fuchs PG, Gabrielli F, et al: Evidence for the association of
human papillomavirus infection and cutaneous squamous cell carci-
noma in immunocompetent individuals. Arch Dermatol 139:890-894,

2003



3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

High-risk squamous cell carcinoma 33
18. Wong SS, Tan KC, Goh CL: Cutaneous manifestations of chronic ar-
senicism: Review of seventeen cases. J Am Acad Dermatol 38:179-185,
1998

19. Herman S, Rogers HD, Ratner D: Immunosuppression and squamous
cell carcinoma: A focus on solid organ transplant recipients. Skinmed
6:234-238, 2007

20. Mehrany K, Weenig RH, Lee KK, et al: Increased metastasis and mor-
tality from cutaneous squamous cell carcinoma in patients with chronic
lymphocytic leukemia. J Am Acad Dermatol 53:1067-1071, 2005

21. Nguyen P, Vin-Christian K, Ming ME, et al: Aggressive squamous cell
carcinomas in persons infected with the human immunodeficiency
virus. Arch Dermatol 138:758-763, 2002

22. Mallipeddi R: Epidermolysis bullosa and cancer. Clin Exp Dermatol
27:616-623, 2002

23. Clark RA, Huang SJ, Murphy GF, et al: Human squamous cell carcino-
mas evade the immune response by down-regulation of vascular E-
selectin and recruitment of regulatory T cells. J Exp Med 205:2221-
2234, 2008

24. Miller S, Alam M, Andersen J, et al: Basal cell and squamous cell skin
cancers. J Natl Compr Cancer Netw 8:836-864, 2010

25. Sober A: Cutaneous squamous cell carcinoma and other cutaneous
carcinomas, in Edge SB, et al (eds): AJCC Cancer Staging Manual (ed 7).
New York, Springer, 2010

26. Jambusaria-Pahlajani A, Hess SD, Katz KA, et al: Uncertainty in the
perioperative management of high-risk cutaneous squamous cell car-
cinoma among Mohs surgeons. Arch Dermatol 146:1225-1231, 2010

27. Rowe DE, Carroll RJ, Day CL: Prognostic factors for local recurrence,
metastasis, and survival rates in squamous cell carcinoma of the skin,
ear, and lip. Implications for treatment modality selection. J Am Acad
Dermatol 26:976-990, 1992

28. Cherpelis BS, Marcusen C, Lang PG: Prognostic factors for metastasis in
squamous cell carcinoma of the skin. Dermatol Surg 28:268-273, 2002

29. Mullen JT, Feng L, Xing Y, et al: Invasive squamous cell carcinoma of the
skin: Defining a high-risk group. Ann Surg Oncol 13:902-909, 2006

0. Moller R, Reymann F, Hou-Jensen K: Metastases in dermatological pa-
tients with squamous cell carcinoma. Arch Dermatol 115:703-705, 1979

1. Edwards MJ, Hirsch RM, Broadwater JR, et al: Squamous cell carcinoma
arising in previously burned or irradiated skin. Arch Surg 124:115-
117, 1989

2. Ayyappan K, Ananthatkrishnan N, Sankaran V: Can regional lymph
node involvement be predicted in patients with carcinoma of the penis?
Br J Urol 73:549-553, 1994

3. Magrina JF, Gonzalez-Bosquet J, Weaver AL, et al: Primary squamous
cell cancer of the vulva: Radical versus modified radical vulvar surgery.
Gynecol Oncol 71:116-121, 1998

4. Gerard JP, Chapet O, Samiei F, et al: Management of inguinal lymph
node metastases in patients with carcinoma of the anal canal: Experi-
ence in a series of 270 patients treated in Lyon and review of the
literature. Cancer 92:77-84, 2001

5. Stehman FB, Bundy BN, Ball H, et al: Sites of failure and times to failure
in carcinoma of the vulva treated conservatively: A Gynecologic Onco-
logic Group study. Am J Obstet Gynecol 174:1128-1133, 1996

6. Dinehart SM, Pollack SV: Metastases from squamous cell carcinoma of
the skin and lip. An analysis of twenty-seven cases. J Am Acad Dermatol
21:241-248, 1989

7. Kraus DH, Carew JF, Harrison LB: Regional lymph node metastasis
from cutaneous squamous cell carcinoma. Arch Otolaryngol Head
Neck Surg 124:582-587, 1998

8. Tavin E, Persky M. Metastatic cutaneous squamous cell carcinoma of
the head and neck region. Laryngoscope 106:156-158, 1996

9. Clayman GL, Lee JJ, Holsinger FC, et al: Mortality risk from squamous
cell skin cancer. J Clin Oncol 23:759-765, 2005

0. Goepfert H, Dichtel WJ, Medina JE, et al: Perineural invasion in squa-
mous cell skin carcinoma of the head and neck. Am J Surg 148:542-
547, 1984

1. Ross AS, Whalen FM, Elenitsas R, et al: Diameter of involved nerves
predicts outcomes in cutaneous squamous cell carcinoma with
perineural invasion: An investigator-blinded retrospective cohort

study. Dermatol Surg 35:1859-1866, 2009
2. Breuninger H, Schaumburg-Lever G, Holzschuh J, et al: Desmoplastic
squamous cell carcinoma of skin and vermilion surface: A highly ma-
lignant subtype of skin cancer. Cancer 79:915-919, 1997

3. Jensen P, Hansen S, Moller B, et al: Skin cancer in kidney and heart
transplant recipients and different long-term immunosuppressive ther-
apy regimens. J Am Acad Dermatol 40:177-186, 1999

4. Adamson R, Obispo E, Dychter S, et al: High incidence and clinical
course of aggressive skin cancer in heart transplant patients: A single-
center study. Transplant Proc 30:1124-1126, 1998

5. Ong CS, Keogh AM, Kossard S, et al: Skin cancer in Australian heart
transplant recipients. J Am Acad Dermatol 40:27-34, 1999

6. Meyer T, Arndt R, Nindl I, et al: Association of human papillomavirus
infections with cutaneous tumors in immunosuppressed patients.
Transpl Int 16:146-153, 2003

7. Bouwes-Bavinck JN, Hardie DR, Green A, et al: The risk of skin cancer
in renal transplant recipients in Queensland, Australia. A follow-up
study. Transplantation 61:715-721, 1996

8. Euvard S, Kanitakis J, Decullier E, et al: Subsequent skin cancers in
kidney and heart transplant recipients after the first squamous cell
carcinoma. Transplantation 81:1093-1100, 2006

9. Smith KJ, Hamza S, Skelton H: Histologic features in primary cutane-
ous squamous cell carcinomas in immunocompromised patients focus-
ing on organ transplant patients. Dermatol Surg 30:634-641, 2004

0. Carucci JA, Martinez JC, Zeitouni NC, et al: In-transit metastasis from
primary cutaneous squamous cell carcinoma in organ transplant recip-
ients and nonimmunosuppressed patients: Clinical characteristics,
management, and outcome in a series of 21 patients. Dermatol Surg
30:651-655, 2004

1. Veness MJ, Quinn DI, Ong CS, et al: Aggressive cutaneous malignancies
following cardiothoracic transplantation: The Australian experience.
Cancer 85:1758-1764, 1999

2. Otley CC, Maragh SL: Reduction of immunosuppression for trans-
plant-associated skin cancer: Rationale and evidence of efficacy. Der-
matol Surg 31:163-168, 2005

3. Frierson HF Jr, Deutsch BD, Levine PA: Clinicopathologic features of
cutaneous squamous cell carcinomas of the head and neck in patients
with chronic lymphocytic leukemia/small lymphocytic lymphoma.
Hum Pathol 19:1397-1402, 1988

4. Kinlen LJ: Incidence of cancer in rheumatoid arthritis and other disor-
ders after immunosuppressive treatment. Am J Med 78:44-49, 1985

5. Fine JD, Johnson LB, Weiner M, et al: Epidermolysis bullosa and the
risk of life-threatening cancers: The National EB Registry experience,
1986-2006. J Am Acad Dermatol 60:203-211, 2009

6. Yousem DM, Som PM, Hackney DB, et al: Central nodal necrosis and
extracapsular neoplastic spread in cervical lymph nodes: MR imaging
versus CT. Radiology 182:753-759, 1992

7. Ginsberg LE: MR imaging of perineural tumor spread. Magn Reson
Imaging Clin N Am 10:511-525, 2002

8. Williams LS, Mancuso AA, Mendenhall WM: Perineural spread of cu-
taneous squamous and basal cell carcinoma: CT and MR detection and
its impact on patient management and prognosis. Int J Radiat Oncol
Biol Phys 49:1061-1069, 2001

9. Land R, Herod J, Moskovic E, et al: Routine computerized tomography
scanning, groin ultrasound with or without fine needle aspiration cy-
tology in the surgical management of primary squamous cell carcinoma
of the vulva. Int J Gynecol Cancer 16:312-317, 2006

0. Cho SB, Chung WG, Yun M, et al: Fluorodeoxyglucose positron emis-
sion tomography in cutaneous squamous cell carcinoma: Retrospective
analysis of 12 patients. Dermatol Surg 31:442-446, 2005; discussion:
6-7

1. Bailet JW, Abemayor E, Jabour BA, et al: Positron emission tomogra-
phy: A new, precise imaging modality for detection of primary head
and neck tumors and assessment of cervical adenopathy. Laryngoscope
102:281-288, 1992

2. Ross AS, Schmults CD: Sentinel lymph node biopsy in cutaneous squa-
mous cell carcinoma: A systematic review of the English literature.
Dermatol Surg 32:1309-1321, 2006

3. Veness MJ, Morgan GJ, Palme CE, et al: Surgery and adjuvant radio-

therapy in patients with cutaneous head and neck squamous cell car-



6

6

6

6

6

6

7

7

7

7

7

7

7

7

7

7

8

8

8

8

8

8

8

8

8

8

9

9

9

9

9

9

9

9

9

9

34 N.R. LeBoeuf and C.D. Schmults
cinoma metastatic to lymph nodes: Combined treatment should be
considered best practice. Laryngoscope 115:870-875, 2005

4. Chuang TY, Popescu NA, Su PD, et al: Squamous cell carcinoma. A
population-based incidence study in Rochester, Minn. Arch Dermatol
126:185-188, 1990

5. Talmi YP, Horowitz Z, Wolf M, et al: Delayed metastases in skin cancer
of the head and neck: the case of the “known primary”.Ann Plast Surg
42:289-292, 1999

6. Brodland DG, Zitelli JA: Surgical margins for excision of primary cuta-
neous squamous cell carcinoma. J Am Acad Dermatol 27:241-248,
1992

7. Lawrence N, Cottel WI: Squamous cell carcinoma of skin with perineu-
ral invasion. J Am Acad Dermatol 31:30-33, 1994

8. Leibovitch I, Huilgol SC, Selva D, et al: Cutaneous squamous cell car-
cinoma treated with Mohs micrographic surgery in Australia I. Experi-
ence over 10 years. J Am Acad Dermatol 53:253-260, 2005

9. Veness M, Richards S: Role of modern radiotherapy in treating skin
cancer. Australas J Dermatol 44:159-166, 2003; quiz: 67-68

0. Kwan W, Wilson D, Moravan V: Radiotherapy for locally advanced
basal cell and squamous cell carcinomas of the skin. Int J Radiat Oncol
Biol Phys 60:406-411, 2004

1. Veness MJ, Ong C, Cakir B, et al: Squamous cell carcinoma of the lip.
Patterns of relapse and outcome: Reporting the Westmead Hospital
experience, 1980-1997. Australas Radiol 45:195-199, 2001

2. Cox J (ed): Radiation Oncology: Rationale, Techniques, Results (ed 8).
Philadelphia, PA, Mosby, 2003

3. Cartei G, Cartei F, Interlandi G, et al: Oral 5-fluorouracil in squamous cell
carcinoma of the skin in the aged. Am J Clin Oncol 23:181-184, 2000

4. Wollina U, Hansel G, Koch A, et al: Oral capecitabine plus subcutane-
ous interferon alpha in advanced squamous cell carcinoma of the skin.
J Cancer Res Clin Oncol 131:300-304, 2005

5. Hitt R, Jimeno A, Rodriguez-Pinilla M, et al: Phase II trial of cisplatin
and capecitabine in patients with squamous cell carcinoma of the head
and neck, and correlative study of angiogenic factors. Br J Cancer 91:
2005-2011, 2004

6. Bentzen JD, Hansen HS: Phase II analysis of paclitaxel and capecitabine
in the treatment of recurrent or disseminated squamous cell carcinoma
of the head and neck region. Head Neck 29:47-51, 2007

7. Kim JG, Sohn SK, Kim DH, et al: Phase II study of concurrent chemo-
radiotherapy with capecitabine and cisplatin in patients with locally
advanced squamous cell carcinoma of the head and neck. Br J Cancer
93:1117-1121, 2005

8. Shimizu T, Izumi H, Oga A, et al: Epidermal growth factor receptor
overexpression and genetic aberrations in metastatic squamous-cell
carcinoma of the skin. Dermatology 202:203-206, 2001

9. Suen JK, Bressler L, Shord SS, et al: Cutaneous squamous cell carci-
noma responding serially to single-agent cetuximab. Anti Cancer Drugs
18:827-829, 2007

0. Bauman JE, Eaton KD, Martins RG: Treatment of recurrent squamous cell
carcinoma of the skin with cetuximab. Arch Dermatol 143:889-892, 2007

1. Arnold AW, Bruckner-Tuderman L, Zuger C, et al: Cetuximab therapy
of metastasizing cutaneous squamous cell carcinoma in a patient with
severe recessive dystrophic epidermolysis bullosa. Dermatology 219:
80-83, 2009
2. Jalili A, Pinc A, Pieczkowski F, et al: Combination of an EGFR blocker
and a COX-2 inhibitor for the treatment of advanced cutaneous
squamous cell carcinoma. J Dtsch Dermatol Ges 6:1066-1069, 2008

3. Baltaci M, Fritsch P, Weber F, et al: Treatment with gefitinib (ZD 1839)
in a patient with advanced cutaneous squamous cell carcinoma. Br J
Dermatol 153:234-236, 2005

4. Cohen EE, Rosen F, Stadler WM, et al: Phase II trial of ZD1839 in
recurrent or metastatic squamous cell carcinoma of the head and neck.
J Clin Oncol 21:1980-1987, 2003

5. Stewart JS, Cohen EE, Licitra L, et al: Phase III study of gefitinib com-
pared with intravenous methotrexate for recurrent squamous cell car-
cinoma of the head and neck [corrected]. J Clin Oncol 27:1864-1871,
2009

6. Toma S, Bonelli L, Sartoris A, et al: 13-cis retinoic acid in head and neck
cancer chemoprevention: Results of a randomized trial from the Italian
Head and Neck Chemoprevention Study Group. Oncol Rep 11:1297-
1305, 2004

7. Brewster AM, Lee JJ, Clayman GL, et al: Randomized trial of adjuvant
13-cis-retinoic acid and interferon alfa for patients with aggressive skin
squamous cell carcinoma. J Clin Oncol 25:1974-1978, 2007

8. Abou-Ayache R, Thierry A, Bridoux F, et al: Long-term maintenance of
calcineurin inhibitor monotherapy reduces the risk for squamous cell
carcinomas after kidney transplantation compared with bi- or trith-
erapy. Transplant Proc 39:2592-2594, 2007

9. Schena FP, Pascoe MD, Alberu J, et al: Conversion from calcineurin
inhibitors to sirolimus maintenance therapy in renal allograft recipi-
ents: 24-Month efficacy and safety results from the CONVERT trial.
Transplantation 87:233-242, 2009

0. Rival-Tringali AL, Euvrard S, Decullier E, et al: Conversion from cal-
cineurin inhibitors to sirolimus reduces vascularization and thickness
of post-transplant cutaneous squamous cell carcinomas. Anticancer
Res 29:1927-1932, 2009

1. Berg D, Otley CC: Skin cancer in organ transplant recipients: Epidemi-
ology, pathogenesis, and management. J Am Acad Dermatol 47:1-17,
2002; quiz: 18-20

2. Jennings L, Schmults CD: Management of high-risk cutaneous squa-
mous cell carcinoma. J Clin Aesthet Dermatol 3:39-48, 2010

3. Willey A, Mehta S, Lee PK: Reduction in the incidence of squamous cell
carcinoma in solid organ transplant recipients treated with cyclic pho-
todynamic therapy. Dermatol Surg 36:652-658, 2010

4. Wright TI, Spencer JM, Flowers FP: Chemoprevention of nonmela-
noma skin cancer. J Am Acad Dermatol 54:933-946, 2006

5. Harwood CA, Leedham-Green M, Leigh IM, et al: Low-dose retinoids in
the prevention of cutaneous squamous cell carcinomas in organ trans-
plant recipients: A 16-year retrospective study. Arch Dermatol 141:
456-464, 2005

6. Bavinck JN, Tieben LM, Van der Woude FJ, et al: Prevention of skin
cancer and reduction of keratotic skin lesions during acitretin therapy
in renal transplant recipients: A double-blind, placebo-controlled
study. J Clin Oncol 13:1933-1938, 1995

7. McKenna DB, Murphy GM: Skin cancer chemoprophylaxis in renal
transplant recipients: 5 years of experience using low-dose acitretin.
Br J Dermatol 140:656-660, 1999

8. Marquez C, Bair SM, Smithberger E, et al: Systemic retinoids for che-
moprevention of non-melanoma skin cancer in high-risk patients. J
Drugs Dermatol 9:753-758, 2010

9. Chambon PT: The retinoid signaling pathway: Molecular and genetic

analysis. Semin Cell Biol 5:115-125, 1999


	Update on the Management of High-Risk Squamous Cell Carcinoma
	Identification of High-Risk Squamous Cell Carcinoma
	Tumor Factors
	Location, Diameter, Histology, Thickness, Invasion, Variants
	Histologic Characteristics

	Host Factors

	Work-Up and Disease Staging of High-Risk Disease
	Management of Invasive High-Risk CSCC
	Surgical Options
	Standard Excision
	Mohs Surgery
	Multidisciplinary Surgical Approach

	Nonsurgical Treatment of Primary Tumors
	Radiation therapy (RT)

	Adjuvant Therapy
	Radiation Therapy

	Chemotherapy
	Follow-Up

	Management of High-Risk Patients with Diffuse Actinic Damage and/or Multiple CSCCs
	Assessment of Immune Status
	Treatment of Field Cancerization

	Conclusions
	References


