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ABSTRACT
Cutaneous squamous cell carcinoma is an increasing public health concern, representing the second most common

cancer in the United States. High-risk cutaneous squamous cell carcinoma represents a subgroup of this disease, where
patients are at higher risk of metastasis and death. To date, there are no accepted criteria for defining or managing these
patients. This review discusses the current state of knowledge of high-risk cutaneous squamous cell carcinoma and
outlines reasonable management strategies based on available data.  (J Clin Aesthetic Dermatol. 2010;3(4):39–48.)
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Cutaneous squamous cell carcinoma (CSCC) is the
second most common cancer in the United States,
with an excess of 200,000 new cases each year.1

Although CSCC can usually be cured by a variety of
techniques, there are still an estimated 8,000 cases of nodal
metastasis and 3,000 deaths in the United States annually,
almost wholly attributable to a subset designated as
aggressive or high-risk CSCC, which has substantially
higher rates of recurrence and metastases.2,3 Ideal
management has not yet been defined for this group, there
are no prognostic models that reliably predict individuals at
risk for recurrence and metastasis, and there is a lack of
randomized controlled trials (RCTs) for the treatment of
high-risk CSCC. Subsequently, management of patients is
not uniform.4 The aim of this article is to discuss the current
state of knowledge of high-risk CSCC, highlight gaps in this
knowledge, and outline reasonable management strategies
based on available data. 

IDENTIFYING HIGH-RISK PATIENTS
To date, there is no accepted system for defining high-

risk CSCC. The potential for advanced or aggressive disease
can be attributed to a combination of tumor factors and
host factors. Most high-risk tumors will have more than one
risk factor present. As prognostic models have not yet been
developed, it is unknown how various combinations of risk
factors impact risk of recurrence or metastasis. Thus, it

remains difficult to estimate these risks for an individual
patient and make reasonable treatment recommendations.
Development of reliable prognostic models will greatly aid
treatment decisions in CSCC. Meanwhile we have
summarized the prognostic information currently available.
Several tumor factors and host factors have been associated
with recurrence, metastasis, and death (Table 1). 

TUMOR FACTORS
Location. It is well accepted that CSSC arising in

previously injured skin (e.g., a burn site, scar, chronic
wound, or ulcer) have an increased risk of metastasis,2,5–7

with a recurrence rate of 58 percent and an overall five-year
survival of 52 percent.8 However, published data relating to
the prognostic significance of anatomic tumor location are
conflicting. 

Rowe at al2 published a large review of available data in
1992 examining prognostic factors in CSCC. They reviewed
71 studies that reported local recurrence and/or metastatic
rates. Tumors of the ear and lip had elevated risk of
metastases, 9 and 14 percent, respectively, as compared to
a baseline risk of five percent for tumors on other sun-
exposed sites. This is echoed in a prospective study
involving 615 patients with CSCC, which found that lesions
localized to the ear had a three-fold higher risk for
metastasis (hazard ratio 3.6; 95% confidence interval 1.5-
8.7).3 Anogenital SCCs are also associated with a high risk
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of metastasis, with reported figures varying widely from 15
to 74 percent.9 Other studies suggesting that tumor location
impacts risk of metastasis have only examined CSCCs that
have already metastasized to lymph nodes (LN).10,11

To accurately determine if location is a significant
predictor of metastatic disease, all CSCCs in a patient
cohort should be studied and the risk of metastasis
evaluated via chi square analysis for location. Table 2 shows
such a chi-square analysis for lip location taken from the
Rowe data,2 which show that lip tumors metastasized
significantly more frequently than those from non-lip sites.
However, it should be noted that these data are taken from
case series data rather than cohort data. Such case series
data are usually derived from academic centers with
specialized patient populations that are different from (and
often higher risk than) the population of CSCC patients as a
whole. Unfortunately, true cohort studies to date have been
few and underpowered (too small) to evaluate the impact of
anatomic location on outcomes. Thus, there remains an
open question of the impact of location, although location
on the ear and lip may confer an increased risk of
metastasis, presumably due to close proximity of draining
nodal basins. 

Tumor characteristics. There is a large body of case
series data and a handful of small prospective studies
examining the histological features of CSCCs associated
with elevated risks of recurrence, metastasis, and death.
These features include tumor diameter, depth, extension
into subcutaneous tissue, poorly differentiated histology,
and perineural involvement,2,12 especially involvement of
named nerves or those larger than 0.1mm in diameter.13

Most groups have shown tumors greater
than 2cm in diameter to have a high risk of
metastasis,2,6,10 although other studies
describe 4cm as a prognostic cut-point12;
caution should be executed in lesions of the
lip and ear, which can metastasize when
<2cm in size.14 Millimeter tumor thickness
and tissue level of invasion (e.g.,
subcutaneous fat, fascia, muscle, bone) are
important predictors of metastatic disease,
although there are variable reports as to the
millimeter depth that confers a higher risk
and the magnitude of that risk ranging from
>4mm (45.7% risk),2 >5mm (44% risk for
desmoplastic and 17.5% for non-infiltrative
CSCC),15 and >6mm (16% risk).3 Patients
with tumors <2mm thick have minimal risk
of metastasis.3 CSCCs invading beyond
subcutaneous fat are strongly associated
with disease-specific death.12

Histological grade has a marked impact
on risk of metastasis and death. A
retrospective study estimated a 37-percent
cure rate for poorly differentiated tumors,
compared with 59 percent for moderate
and 88 percent for well-differentiated
tumors over a median follow-up period of

2.4 years.6 Rowe et al2 reported a 33-percent risk of
metastasis in those with poorly differentiated disease.
Desmoplastic (also known as infiltrative) CSCCs possess a
high propensity for regional metastasis, especially with
increasing tumor thickness. One prospective study
described infiltrative CSCC as having a six-fold increase in
LN metastases (22.7% vs. 3.8%) and a 10-fold increase in
local recurrence (27.3% vs. 2.6%) when compared to
noninfiltrative CSCC.15

Perineural invasion (PNI) has been reported to occur in
up to seven percent of cutaneous CSCCs and has been
associated with a high incidence of recurrence, metastasis,
and death.2,12,16 Patients may be asymptomatic, with PNI
detected only on pathological examination of the surgical
specimen, or it may present with cranial nerve deficits, most
commonly affecting the fifth and seventh nerves.17

Outcomes are worse for those with clinical symptoms of
PNI. In our retrospective cohort study of 48 patients with
perineural CSCC, outcomes were poor for those with
involvement of nerves 0.1mm or larger, with a 32-percent
risk of disease-specific death; whereas, no deaths occurred
in those with invasion of nerves less than 0.1mm
(p=0.003).13 Local recurrence is also strongly associated
with metastatic disease, specifically distant metastasis; 30
to 50 percent of metastatic CSCC will have had a history of
prior local recurrence.2,18

HOST FACTORS
Patients who are immunosuppressed have a higher risk of

developing skin cancer, and these tumors portend a worse
prognosis than is typically seen in immunocompetent

TABLE 1. Factors associated with increased risk of recurrence, 
metastasis, and death

TUMOR FACTORS HOST FACTORS

•  Location (ear, lip, anogenital, scars)
•  Diameter >2cm
•  Depth >4mm or beyond 

subcutaneous fat
•  Perineural invasion
•  Poorly differentiated tumor
•  Infiltrative/desmoplastic growth pattern
•  History of local recurrence

•  Immunosuppression
Organ transplant recipients 

(heart/lung>kidney>liver)
Chronic lymphocytic leukemia/

lymphoma
AIDS

•  Other: arsenic, psoralen ultraviolet-A 
(PUVA), radiation exposure, 
bullous diseases

TABLE 2. Data adapted from Rowe et al,2 using chi square 
analysis, to show that location on the lip is significantly 
associated with metastasis in the data reviewed

+ METASTASIS – METASTASIS TOTAL NUMBER

+ lip location 1,520 (13.7%) 9,574 11,094

– lip location 212  (7.1%) 2,759 2,971

Chi square=93.6, p<0.0001
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patients. A 13-percent risk of metastatic disease has been
described,2 twice the rate seen without immunosuppression.
However, the risk can vary depending upon the type of
immunodeficiency. A compromised immune system may
result from a wide variety of diseases or therapies. In
managing patients with high-risk CSCC, it is important to
consider culpable underlying conditions, and, if present,
whether immune status can be improved. Table 3 outlines an
approach to managing immunosuppressed patients with skin
cancer.

Organ transplant recipients (OTRs). It is well
understood that OTRs have an increased incidence of
CSCCs, with an estimated 65-fold increase compared to the
general population.19 The ratio of CSCCs to basal cell
carcinomas (BCCs) is reversed and occurs with a 3:1
frequency.20,21 Human papilloma virus (HPV), or as yet
uncharacterized viruses, has been hypothesized to
contribute to CSCC formation in this patient group.22

Incidence of CSCCs is 2.9 times greater in heart transplant
recipients when compared to kidney transplant recipients,
attributable to the increased requirement for immuno-
suppression to avoid rejection of heart transplants.19 Patients
with fair skin and extensive sun exposure are at the greatest
risk, with incidence rates as high as 70 percent reported in
such patients in Australia.23 The same study showed that
cumulative incidence of developing skin cancer increased
progressively with longer duration of immunosuppression;
seven percent after one year compared with 45 percent after
11 years and 70 percent after 20 years. A French study of
188 OTRs found that 66 percent of patients will develop a
second CSCC within five years of their first.24 Sirolimus, an
inhibitor of the mammalian target of rapamycin (mTOR),
has been associated with a lower incidence of CSCC25 than
traditional immunosuppressive agents, as well as producing
thinner, less vascularized tumors,26 likely due to the drug’s
anti-angiogenic and anti-tumor properties. OTRs present
more commonly with high-risk aggressive CSCCs, where
tumors are thicker, infiltrative, and poorly differentiated,
with a high predilection for metastasis.27 Veness at al28

followed 619 heart transplant patients and found that four
percent (18/619) developed an aggressive cutaneous CSCC
within 10 years of transplant, the majority of which were
poorly differentiated (15/18). Sixty-six percent of the cohort
died of the disease or had metastasis at two-year follow up.28

In-transit (local cutaneous) metastases also occur more
commonly in OTRs, with an elevated mortality risk when
compared to immunocompetent patients (30% vs. 0%,
respectively).29

Chronic lymphocytic leukemia (CLL) and small-
cell lymphocytic lymphoma (SLL). CLL and SLL have
been well described as being associated with skin cancer.
CSCC is the most frequently reported30 and is often
aggressive, recurrent, and metastatic with high mortality.31

In a series of 374 CLL/SLL patients, Frierson et al30 found
that three percent developed cutaneous CSCC and more
than half met high-risk criteria, with tumor diameters
greater than 4cm, PNI, or poorly differentiated histology.30

Twenty-five percent of tumors recurred or metastasized

and a staggering 41 percent of the CSCC patients died of
disease. A retrospective, case-controlled study of 28
patients with CLL and CSCC found that the cumulative five-
year recurrence rate for CSCC was 19 percent, seven times
higher than the control group.31

Human immunodeficiency virus (HIV). HIV is not
definitively associated with high-grade CSCC, although
Nguyen et al32 described a small case series of 10 HIV
patients who developed aggressive CSCC, where 50 percent
of patients had died at seven-year follow up.32 CSCC that
develops in patients with acquired immunodeficiency
syndrome (AIDS) or poorly controlled HIV should therefore
be treated with caution. There is also a well-documented
increase in anal and genital CSCC in association with HPV
in this patient group.

Other conditions. A variety of other conditions have also
been associated with aggressive CSCC and poor prognosis,
including arsenic, psoralen-ultravoilet-A (PUVA) or ionizing
radiation exposure, and bullous diseases. CSCC is the leading
cause of death in recessive dystrophic epidermolysis bullosa,
with an 80-percent mortality rate within five years of
diagnosis of CSCC.33 Chronic diseases, such as rheumatoid
arthritis and inflammatory bowel disease, are also thought to
increase the risk of developing CSCC,34 possibly related to a
combination of immunosuppressive therapy and immune
compromise from the disease itself.

STAGING
Regional LN exam. All patients suspected of or

diagnosed with CSCC should undergo a regional LN exam.
Any enlarged nodes should be examined histologically using
either fine needle aspiration or excisional biopsy. Tumor-
positive nodes should be managed by aggressive surgical
resection of all local and regional disease, including LN
dissection of multiple nodal basins if indicated. Addition of
adjuvant radiation to lymphadenectomy can result in high
cure rates, which Veness reported as a 73-percent, five-
year, disease-free survival (DFS).35 Thus, early detection of
nodal metastasis may improve outcomes for high-risk
CSCC.

TABLE 3. Managing skin cancer in the immunosuppressed 

1. Improve immune status—discuss with prescribing physician 
options for decreasing immunosuppression or changing agent

2. Clear all invasive CSCC with histological confirmation of clear 
margins

3. Use field treatments (e.g., curette hyperkeratotic lesions followed 
immediately by topical 5-FU twice daily for 4 weeks)

4. Close follow up and monitoring: every 3–6 months if patient has 
AKs or history of CSCC 

5. Oral retinoids if continuing to form multiple CSCCs after 6–12 
months of approach above

6. Oral 5-FU or epidermal growth factor receptor inhibitors may also
be considered
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Radiological imaging. Radiological imaging represents
the standard method to detect subclinical nodal spread.
However, the gold standard imaging modality of choice, as
well as which patient subsets require imaging, has not been
established, as there are few studies of imaging in CSCC.
There is a body of data regarding imaging for oro-
nasopharyngeal CSCC. In these studies, specificity and
sensitivity are widely variable for computed tomography
(CT), magnetic resonance imaging (MRI), positron
emission tomography (PET), and ultrasound (USS). It
appears that CT and PET have a reasonable sensitivity in
picking up subclinical disease, but false-positives are
common. The combination of PET-CT increases the
sensitivity of CT, but this is an expensive imaging tool and
as yet unproven to impact outcomes. In general, CT is
superior for detecting central nodal necrosis, extracapsular
spread, skull-base invasion, and cartilage involvement,
while MRI sensitively detects neurotropic tumors, defines
tissue planes, and distinguishes dense connective tissue
from muscle.36,37 Both MRI and CT may be helpful in
preoperative planning, especially with tumors suspected of
involving LNs or deep structures, such as bone, parotid
gland, or major nerves.

The lack of studies of nodal staging in cutaneous SCC
leads to uncertainty among physicians regarding which
patients require staging and which modality to use. A
survey study assessing imaging practices4 among Mohs
surgeons found that, of 117 responders, 35 percent seldom
image patients with high-risk CSCC to stage LNs. If imaging
was performed, 54 percent of responders preferred CT, 36
percent MRI, 15 percent PET, and five percent had no
preference. 

The only study comparing accuracy of imaging
techniques in CSCC compared preoperative CT versus
ultrasound with fine needle aspiration cytology (US-FNAC)
in primary CSCC of the vulva.38 US-FNAC was superior to
CT in specificity, sensitivity, negative predictive value, and
positive predictive value for detection of LN involvement.
The authors concluded that surgical planning was not
enhanced with the addition of CT and there was no role for
its routine use in managing this group of patients.
Therefore, in CSCC, US-FNAC may be a useful screening
tool as nodes are usually superficial. 

Detection of nodal metastasis by whole body 18F-
fluorodeoxyglucose (FDG-PET) is also a sensitive staging
tool, although there has only been a single study looking at
its effectiveness in CSCC. FDG-PET has the advantage of
detecting metastasis in areas of necrosis, fibrosis, and dense
scarring secondary to radiotherapy.39 Cho et al40 staged nine
patients with high-risk CSCC with FDG-PET. LN metastases
were detected in 25 percent and distant (lung) metastasis
in one case.40 No completion node dissections were
performed, so there was no comparative data on how many
nodal metastases PET may miss; therefore, sensitivity and
specificity could not be calculated.

Radiological imaging may also be considered to evaluate
known perineural invasion, but likely detects only advanced
perineural spread. Williams et al41 found that only 17 of 35

patients with histological perineural CSCC or BCC involving
major named nerves (trigeminal nerve or facial nerve) had
CT or MRI imaging evidence of nerve involvement. The five-
year survival of those with positive imaging was 50 percent
compared to 86 percent in the image negative group,
indicating that imaging was picking up more advanced
disease.

In summary, the role of radiological imaging in CSCC
requires further study in sensitivity, specificity, and cost
effectiveness in different high-risk patient subsets.
Meanwhile, imaging poses little risk to patients and should
be considered in those with high-risk CSCC for nodal
staging and for preoperative planning if deep or extensive
tissue involvement is suspected.

Sentinel lymph node (SLN) examination. SLN
examination offers another potential means of identifying
LN metastasis in clinically negative nodal basins. Its utility
in CSCC is unknown since there have been only case
reports and several case series, but no controlled studies. A
2006 review9 systematically reviewed the English literature
for reports of SNL biopsy in CSCC, with clinically negative
nodes. The results were divided into nonanogenital and
anogenital CSCCs. Of the 85 nonanogenital CSCC patients
who had undergone SLN biopsy, 21 percent (n=17) had a
positive SLN biopsy. Twenty of the 85 patients underwent
completion lymphadenectomy, with a single false-negative
detected (5%). Results were similar in the anogenital CSCC
group, with 24 percent (139 of 585) having a positive SLN.
More patients in the anogenital group underwent
completion lymphadenectomy (n=213), with eight of these
having positive nodes detected that had been missed on
SLN biopsy, producing a false-negative rate of four percent.
Most false-negative results were reported in studies from
2000 or earlier in which the combination of preoperative
lymphoscintigraphy and blue dye was not used in the SLN
localization process. Rates of morbidity were low, and the
majority were related to mild local complications. In one
study reviewed, all patients underwent total lymph-
adenectomy after SLN biopsy with no false-negatives
detected.42 This study employed step sectioning of all SLNs,
which identified CSCC in four additional patients who were
initially thought to be negative.

SLN biopsy is a minimally invasive staging procedure
that may be useful in identifying occult regional LN disease
in selected high-risk patients with CSCC. The sensitivity of
this procedure can be increased with lymphoscintigraphy
(plus blue dye) and step-sectioning techniques. It is
unknown whether early detection of LN metastasis will
improve outcomes for patients with CSCC. This awaits
further study. Fortuitously, unlike melanoma, CSCC with
nodal metastasis is often curable so early detection of nodal
spread has the potential to prevent distant metastasis and
death. Prospective controlled trials are required to assess
the utility of SLN biopsy in high-risk CSCC.

TREATMENT
The first step in treating high-risk CSCC is to identify it

as such, using the criteria discussed above. However, as
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previously mentioned, there are no prognostic models for
CSCC so clinicians are currently unable to determine an
individual’s risk of metastasis and death with accuracy and
confidence. This greatly complicates treatment decisions
and leads to lack of uniformity in care. Controlled studies
are lacking, so no definite standard of care for optimal
treatment for CSCC has been established. Despite this, we
will review current data available and discuss approaches
we currently employ. 

Assessment of immune status. Assessment of immune
status, with thorough history and exam, should be carried out
in all patients with high-risk CSCC to rule out any underlying
disease, which may place them at high risk for metastasis.
This is of particular importance in OTRs whose
immunosuppression leads to an elevated risk for recurrent
and advanced CSCCs. Out-of-control skin cancer with
formation of multiple invasive CSCCs may be a marker of
impaired immunity and potentially over-immunosuppression.
Reduction in immunosuppression has been associated with a
decrease in new CSCC formation and improved outcomes in
those with established aggressive disease.43 Single-agent
therapy appears to carry a lower risk than multi-agent
immunosuppression. Newer immunosuppressive agents
(e.g., sirolimus) are associated with a lower incidence of
CSCC development when compared to older calcineurin
inhibitors (CNIs) without compromise in graft function.44,45 In
addition, a recent small case series showed that conversion
from CNI to sirolimus was associated with reduced
vascularization and thickness of post-transplant cutaneous
CSCCs,26 which is consistent with known anti-angiogenic
properties of mTOR inhibitors. The authors’ own
unpublished data indicate that OTRs who do not develop skin
cancer were exposed to significantly higher cumulative doses
of sirolimus or tacrolimus, indicating that these drugs carry a
low risk of cancer formation and may be protective
(manuscript in preparation). 

Any change in dose or class of immunosuppression in
OTRs should be managed by a patient’s transplant
physician, as changes may be detrimental to graft function
or precipitate rejection. A balance must be struck between
risks posed by skin cancer and risks of a new
immunosuppressive regimen. The role of the dermatologist
is to advise the transplant physician of the impact of
multiple skin cancers on the patient’s quality of life and
convey estimates of morbidity and mortality the patient
may suffer from skin cancer (Table 2). This will help the
transplant physician to take the entire picture into account
when considering the immunosuppressive regimen,
including the possibility that the patient’s skin disease is a
sign of systemic immune dysfunction. 

In OTRs, the risk of developing CSCC is strongly
associated with a high number of keratotic lesions.46 Thus,
efforts to treat actinic keratoses (AKs) and CSCC in situ
should be a priority. Topical 5-fluorouracil (5-FU), with
pretreatment light curettage of hyperkeratotic lesions (to
increase medication penetration), may be used to treat field
actinic change, with reported clearance of up to 90 percent
in immunocompetent individuals.47

Photodynamic therapy (PDT). PDT has been shown
to reduce the number of AKs in OTRs.48,49 Although a single
study showed PDT to be superior to topical 5-FU,50 efficacy
varies depending upon regimen, and there have been
conflicting reports as to whether AK reduction translates
into a reduction in the incidence of new CSCC formation.51,52

PDT has no role in the management of dermally invasive
CSCC due to poor long-term cure rates.53,54

Surgical clearance. The current mainstay of treatment
for high-risk CSCC is complete surgical clearance of the
lesion with histological clear margins. Other modalities
(curettage, cautery, cryosurgery) have variable outcomes
based on the experience of the operator and do not yield
histological evidence of adequate margins.55 These options
are more suited to low-risk CSCC and should be avoided in
high-risk cases. Available data clearly demonstrate that
negative surgical margins are of paramount importance in
achieving cure. Tumors that fail to be cleared surgically
often recur despite radiation. In contrast, high-risk CSCC
with documented clear surgical margins has excellent
outcomes when compared to those with unreported margin
status (local recurrence 5% vs. 8%, nodal metastasis 5% vs.
14%, distant metastases 1% vs. 7%, and disease-specific
death 1% vs. 7%).56

Standard excision. Standard excision is generally
acceptable in non-high-risk CSCCs, where the tumor is well
defined or located in an area where tissue sparing is not
critical. A 4mm margin in a well-defined tumor <2cm
provides clear removal in 95 percent of cases. However for
CSCCs >2cm, or with subcutaneous invasion, a wider
margin (e.g., 6mm or more) with definite histological
clearance or, preferably, Mohs micrographic surgery is
necessary for acceptable cure rates.57 Tan et al58

prospectively studied standard surgical excision in CSCCs.
Of 480 cases excised with a 2 to 5mm margin, six percent
had a positive margin. Lesions on the ear, re-excisions, and
invasive lesions were associated with the highest
incomplete resection rates. In high-risk CSCC, the
proportion of positive margins with standard excision is
likely to be higher as tumors are deeper and more
infiltrative.

Mohs micrographic surgery. Mohs micrographic
surgery is the treatment of choice for high-risk CSCC and
those located in cosmetically sensitive or critical areas.
Mohs histological sectioning allows for examination of
nearly 100 percent of the surgical margin as compared with
less than one percent of the margin visualized via standard
excision. This is reflected in reported five-year cure rates,
with traditional surgical excision reported at 92 and 77
percent for primary and recurrent CSCCs, respectively,2

while Mohs recurrence rates are 97 percent for primary and
90 to 94 percent for recurrent tumors.2,59,60 Cure rates
decrease for tumors greater than 2cm in diameter and
poorly differentiated or recurrent tumors,2 but still exceed
cure rates of standard excision. Mohs is also considered a
cost-effective procedure61–63 and is less expensive than
surgical excision with sedation.63

To date, there are no direct comparative studies of Mohs
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versus standard excision in the treatment of high-risk
CSCCs. Data from Rowe et al’s2 systematic review showed
that recurrent CSCCs, tumors with PNI, poorly
differentiated tumors, and those with diameters greater
than 2cm all had lower recurrence rates with Mohs surgery.
Although Mohs is considered the standard of care for high-
risk CSCC by most American dermatologists, many of these
tumors are currently excised by plastic surgeons, head and
neck surgeons, or surgical oncologists. A prospective
comparative study would help to unify different
subspecialties toward a single standard of surgical care for
high-risk CSCC.

In CSCC with in-transit metastasis, bone invasion,
parotid gland invasion, or intracranial extension along major
nerve branches, complete tumor clearance may not be
achieved via the Mohs technique. A multidisciplinary team
approach provides the best management to these patients,
with preoperative imaging and SLN biopsy if indicated.
Mohs surgeons may establish the peripheral margin while
craniofacial or head and neck surgeons track and remove
PNI of major nerves, perform parotidectomy, or remove
bone to complete the tumor eradication. In such cases,
peripheral margin Mohs under local anesthetic minimizes
the time patients must be under general anesthesia and
allows the head and neck or craniofacial surgeon to focus on
clearance of the deep margin.

Margin interpretation may be difficult in poorly
differentiated, highly infiltrative CSCCs or those with subtle
PNI. In such cases, the sensitivity of Mohs can be further
increased using cytokeratin immunohistochemical stains,64,65

which can identify individual tumor cells that are otherwise
difficult to identify on frozen and paraffin sections stained
with hematoxylin and eosin.

Radiation therapy. Radiation therapy is also a
primary treatment option for CSCCs; however, outcomes
are generally inferior to surgery, tumors can recur quickly
after treatment,66 it is more time consuming and
expensive than surgery, and iatrogenic carcinogenesis
can occur years later in the radiated area. Thus, radiation
as a primary therapy is usually confined to a small subset
of early lesions where the cosmetic or functional outcome
would be superior to that of surgery67 or in elderly
patients with inoperable tumors. Local control decreases
to 80 to 85 percent when used to treat high-risk CSCC
with increasing size or deeper invasion.66 However, in
CSCC of the lower lip, radiotherapy has been reported to
achieve excellent maintenance of oral function and a
comparable cure rate when compared with surgery.68 It
should be used with caution in lower leg tumors, as poor
vascularization and peripheral edema may limit
effectiveness of treatment and contribute to delayed
healing.69 High-risk CSCC is best approached with surgical
excision, combined with adjuvant radiation therapy if
indicated. Radiation as a primary treatment for these
high-risk tumors is limited by failure to confirm clear
margins combined with high propensity for recurrence
and metastasis; thus, surgery remains a superior
treatment option. 

ADJUVANT THERAPY
Radiation therapy. Radiation therapy has been

advocated as an adjuvant treatment in certain high-risk
groups of CSCC, especially those with PNI, although
outcome data for this group are sparse and inconclusive and
recommendations are vague as to which patients should be
considered. A comprehensive systematic review by
Jambusaria-Pahlajani et al56 analyzed all reports related to
outcomes of Ïhigh-risk CSCCs treated with surgical
monotherapy compared to those treated with surgery plus
adjuvant radiation (ART). The primary outcomes of interest
were local recurrence, nodal metastasis, distant metastasis,
and disease-specific death. No randomized studies were
found. A single, small, underpowered, retrospective study
compared surgery versus surgery and ART, while the
remaining were case series assessing overall risks of
recurrence and metastasis with no comparisons of
treatment. Cases treated with surgery and ART had a
significantly higher risk of regional (19% versus 10%) and
distant metastasis (13% versus 4%) than those treated with
surgery alone, although data were not controlled for tumor
stage, so those treated with ART likely had more advanced
disease. In addition, clear surgical margins were often not
documented, so radiation may have been used as salvage
therapy, with an inherently higher risk of poor outcome. 

It is well described that clear margins prior to ART
improve outcomes, even with major nerve involvement16;
conversely, the risk of local, regional, and distant recurrence
is greater when residual microscopic disease is present
before radiotherapy.70 In the Jambusaria-Pahlajani et al56

review, there was no advantage of ART seen for CSCC with
PNI, but the numbers were small and again uncontrolled for
tumor stage.56 CSCCs with advanced PNI have a high risk of
recurrence even with clear surgical margins,13,16,56 indicating
that it is difficult to control with surgery alone. Thus,
adjuvant radiation is indicated in these cases of advanced
PNI involving larger nerves, although its utility has yet to be
proven. Patients in whom complete resection of PNI is not
possible may do better with salvage radiotherapy, but
mortality rates are reported at 30 percent and may be
higher.66

In summary, the additional benefit of ART is uncertain,
especially when clear surgical margins are obtained.
However, it may benefit the highest risk patients—those
with significant nerve involvement (>0.1mm nerve
diameter), those with uncertain or positive surgical
margins, or as salvage therapy for inoperable cases or in-
transit metastasis. With no clear evidence of benefit,
deciding who is an appropriate candidate for adjuvant
radiation remains a matter of clinical judgment.

Chemotherapy. Chemotherapy in the management of
high-risk cutaneous CSCC remains relatively unexplored.
The most extensive research has been in the field of
retinoids, which are known to decrease new cancer
formation, but do not alter the course of an existing tumor.
Their role as prophylactic agents in patients with diffuse
actinic damage or recurrent CSCCs is well established,
especially in OTRs.71 Low-dose therapy is usually sufficient
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and must be continued indefinitely, as patients usually
return to baseline on discontinuation of treatment.
Randomized trials of retinoids, either used alone for
adjuvant-treatment of established mucosal SCC of the head
and neck72 or in combination with interferon73 for
established CSCC, have shown no benefit. Cisplatin-based
combination chemotherapy with 5-FU, methotrexate,
bleomycin, and doxorubicin have been used to treat
advanced CSCC with variable outcomes and a high
incidence of 5-FU-related adverse effects. The oral 5-FU
prodrug, capecitabine (Xeloda, Roche Laboratories Inc.),
has been designed to be metabolized to 5-FU selectively
within tumor tissues, thus producing less systemic toxicity.
Used alone,74 or in combination with subcutaneous
interferon,75 it has produced promising results in small
studies of locally advanced CSCC. In the head and neck
literature, Phase 1 and 2 trials of capecitabine used with
cisplatin or paclitaxel76,77 or in combination with radiation
therapy78 also showed favorable outcomes.

Epidermal growth factor receptor (EGFR)
inhibitors. EGFR inhibitors have been used off label as a
novel treatment of CSCC. EGRF is expressed in human
epidermis, especially in the basal layers and in epidermal
appendages.79 It may also be overexpressed in primary and
metastatic deposits of CSCC,80 where its activation is
responsible for cell cycle progression, proliferation, survival,
angiogenesis, and metastasis. Of the EGFR inhibitors,
cetuximab has had reported success in several case reports:
unresectable CSCC,81 in-transit recurrent CSCC,82

metastatic CSCC in epidermolysis bullosa,83 and in
combination with celecoxib.84 Both Phase 285 and 386 trials of
gefitinib in metastatic mucosal SCC of head and neck failed
to show survival benefit. A single case report,87 however, has
reported palliative tumor shrinkage in CSCC. 

Despite lack of well-established evidence, chemotherapy,
in consultation with oncology, should still be considered as
an adjunct therapy in select cases of high-risk CSCC with a
high risk of metastatic or locally advanced disease. Many of
the available treatments, especially EGRF inhibitors and
oral capecitabine, are well tolerated with relatively low
risks, so may be considered in highest-risk cases.
Meanwhile, further work remains to identify patient subsets
likely to benefit from adjuvant chemotherapy and to define
optimal regimens.

FOLLOW UP
Up to 73 percent of CSCCs with nodal metastasis are

curable,35 so high-risk CSCC patients should be followed
closely to ensure early detection and treatment of
recurrence. A dermatologist review every 3 to 6 months is
advised for up to five years, as 95 percent of local
recurrences and 95 percent of metastases are detected
within this time.2 Each review should include a total body
skin examination, close examination of the tumor site and
LN basin, and a neurological exam if indicated. Diligent
treatment of AKs and early biopsy of suspicious lesions are
also recommended. For aggressive cases, including those
with significant PNI or those who are immunosuppressed,

repeated radiological imaging of the LN basin every six
months may be considered.

CONCLUSION
Management of high-risk CSCC is complex. Lack of

prognostic models and treatment guidelines confer an
ambiguity regarding the optimal care of these patients.
Current best practice stems from clinician experience and
predominantly retrospective data. Due to the rarity of nodal
disease, metastasis, and death from high-risk CSCC, long-
term, prospective, multicenter studies will be required to
determine risk factors and best treatment. For now, the key
to successful management of these patients is 1) early
detection, 2) prompt surgical treatment with clear margins
whenever possible, 3) consideration of staging of draining
nodal basins, 4) adjuvant therapy when considered
appropriate, and 5) close follow up.
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