RT plays a role in the treatment of BCC
and SCC of the head and neck.
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Management of BCC and SCC of the Head and Neck
Tobin J. Strom, MD, Jimmy J. Caudell, MD, PhD, and Louis B. Harrison, MD
Background: For decades radiotherapy (RT) has been shown to treat skin cancers; however, the indications,
delivery methods, and techniques for RT continue to evolve.
Methods: Relevant prospective and retrospective reports were reviewed that addressed outcomes with, indications for, and delivery techniques used with RT for the management of cutaneous basal cell carcinoma (BCC)
and squamous cell carcinoma (SCC) of the head and neck.
Results: Rates of local control higher than 90% are typically achievable for early-stage BCC and SCC of the
head and neck. RT is often recommended for tumors located in cosmetically or functionally sensitive areas
of the face, for patients who cannot tolerate anesthesia, for those taking anticoagulants, or for patients who
prefer RT to other treatment options. A wide range of radiation doses, daily fractionation schedules, and radiation techniques have been shown to be effective for management. In general, postoperative local radiation
is recommended following excision for patients with high-risk factors, including those whose tumors have
close or positive margins, perineural invasion, invasion of the bone or nerves, or those with recurrent disease.
Conclusions: RT plays an integral role in the treatment of primary and postoperative cutaneous BCC and
SCC of the head and neck. Prospective trials are in progress to address the roles of concurrent systemic therapy
and RT for both cutaneous BCC and SCC.

Introduction
An estimated 5.4 million cases of cutaneous basal cell
carcinoma (BCC) and squamous cell carcinoma (SCC)
are diagnosed every year in the United States — a number that is more than all other types of cancer combined.1 Many factors play a role in the development of
cutaneous SCC and BCC, and the incidence of these
cancers is also rising as a result of increased exposure
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to ultraviolet light or sunlight, changing clothing styles,
and increasing longevity.2-4 The socioeconomic burden
of these cancers is often underestimated because BCC
and SCC are frequently excluded from cancer registries.1,3,5 Cutaneous BCC and SCC typically present locally — rather than regionally or distant — and may be
curable with local management.
Cutaneous BCC arises from pluripotent cells in the
basal layer of the epidermis and tends to develop following exposure to the sun during childhood.2,6 BCC
often presents as slow-growing, translucent papules
with raised, telangiectatic borders on the head and
neck. Rarely, the tumors metastasize to the regional
lymph nodes (0.01%–0.50% of cases), although locally advanced lesions can invade nearby structures
and cause symptoms such as numbness, pain, and
weakness.7-9 In general, BCC has a slow rate of annual
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growth (≤ 5 m) and, compared with SCC, has a higher
cure rate following local management.7,10
SCC arises from epithelial keratinocytes and tends
to progress over decades of exposure to the sun from
precursor lesions known as actinic keratoses, which
are typically small, red, scaly, 1- to 3-mm papules with
a rough texture.7,11 Compared with BCC, SCC has a
higher risk of local recurrence (8%–15% of cases) and
distant metastasis (0.5%–16.0% of cases).9,12-14 The risk
of recurrence or metastasis with BCC and SCC depends
on multiple risk factors.

Risk Factors for Recurrence

The American Joint Commission on Cancer has
taken many of these risk factors into account in its
combined staging system of BCC and SCC, defining
factors such as Breslow thickness (> 2 mm), Clark level
(≥ IV), perineural invasion, primary tumor locations of
the ear or hair-bearing lips, and poorly differentiated
or undifferentiated tumors as being high risk.17 Given
that prospective validation of these risk factors is lacking, factors considered to be high risk by the American Joint Commission on Cancer are primarily based
on consensus opinion; thus, in response, new staging
schema have been proposed.15,20,28

High-risk factors for locoregional recurrence and disRadiotherapy
tant metastases following definitive therapy of BCC
Radiotherapy (RT) plays an integral role in the treatand SCC are important prognostic information and
ment of cutaneous BCC and SCC of the head and neck
central for appropriate management recommendaand can be used in the definitive setting, adjuvant settions. Most risk factors have been identified based
ting, or both. Patient selection for RT is important and
on retrospective studies and, thus, lack prospective
best determined in the setting of multidisciplinary
validation.15 Risk factors identified for BCC recurcare. Lesions in cosmetically sensitive areas (eyelids,
rence include tumor size (> 2 cm), tumors located in
nasal skin, central face, contour of the ear) are often
the “H zone” of the face (representing embryonic fubest managed with RT. The Fig shows 2 examples of
sion planes and includes portions of the nose, scalp,
large-sized SCCs on the face before and after treatears, and lips), recurrent tumors, perineural invasion,
ment with definitive RT. Similarly, RT allows for funcpoorly defined borders, and more aggressive histolotional preservation of organs, eyelids, nasal folds,
gies (infiltrative, morpheaform, or basosquamous
ears, nose, and lips, whereas surgery could lead to
histology).7,16,17
functional impairment.
Because of the compact and complex neurovasMany retrospective studies have addressed the use
cular anatomy of the head and neck, as well as the
of definitive RT for epithelial skin cancers of the head
functional and cosmetic importance of the head and
and neck (Table).9,10,29-49 Local control rates with definineck region, wide surgical margins are often difficult
tive radiation are generally considered to be excellent,
to attain and therefore represent a higher risk factor
but they vary based on the proportion of BCC and SCC
for recurrence than other sites of the body.
and recurrent tumors.9,10,29-49
Similarly, high-risk factors for
cutaneous SCC include tumor loA
B
cations at specific sites of the head
and neck, including the lip or ear,
tumors arising from a scar, recurrent
tumors, large tumor size (> 2 cm),
tumor depth of more than 4 mm or
Clark level of at least IV, invasion
beyond the subcutaneous tissue,
rapidly growing lesions, perineural
invasion, desmoplasia, poor differC
D
entiation, or infiltrative margins.18-22
Among patients who underwent resection, positive margins have also
been reported as prognostic.23,24 Of
note, clinically evident perineural
invasion with BCC or SCC has been
shown to carry a higher risk of recurrence than incidental perineural
invasion found on pathology.25,26
SCC with perineural invasion also
Fig A–D. — A multifocal recurrence of SCC of the skin of the forehead (A) before and (B) after
carries a higher incidence of lymphdefinitive radiotherapy. A separate patient with ulcerative SCC involving the nose and right medial
canthus (C) before and (D) after definitive radiotherapy. SCC = squamous cell carcinoma.
node metastasis.27
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Table. — Select Studies of Definitive Radiotherapy for Cutaneous BCC and SCC of the Head and Neck
Study

No. of Lesions,
BCC
SCC
T4
Recurrent FollowStudy
n (%) Lesions, Lesions, Lesions, Lesions,
Up, y
Patients
n (%)
n (%)
n (%)
n (%)

Overall
Local
Control
Rate, %

BCC
Local
Control
Rate, %

SCC
Cosmesis Grade ≥ 4
Local
(Good/
Late
Control Excellent), Toxicity,
Rate, %
%
%

Head and Neck
Abbatucci 39

675

675 (100) Unknown Unknown Unknown Unknown

2.0

Al-Othman38

85

88 (100)

Avril29,a

173

173 (100) 173 (100)

Cognetta 36

854

854 (100) 712 (83.4) 133 (15.6)

Olschewski37

85

104 (100) 104 (100)

Petrovich 32

41 (46.6)

> 96.0 (crude) Unknown

Unknown

48.0

Unknown

37 (42.0)

88 (100)

45 (51.1)

4.0

53 (5-y
actuarial)

Unknown

Unknown

Unknown

Unknown

0 (0)

0 (0)

0 (0)

4.0

92.5 (4-yr
actuarial)

92.5 (4-y
actuarial)

—

69.0

Unknown

0 (0)

Unknown

2.6

97.0 (crude)

95.8 (5-y
actuarial)

93.3 (5-yr
actuarial)

Unknown

Unknown

Unknown Unknown

3.1

100 (crude) 100 (crude)

—

94.0

Unknown

646

646 (100) 465 (72.0) 116 (18.0) Unknown Unknown

5.0

90.7 (crude) Unknown

Unknown

Unknown

Unknown

Caccialanza40

620

671 (100) 656 (97.8)

89 (13.3)

3.2

94.3 (crude) 93.3 (crude) 94.4 (crude)

74.5

Unknown

Childers 41

26

26 (100)

26 (100)

0 (0)

Unknown 5.0 (19.0)

9.3

96.0 (crude) 96.0 (crude)

—

81.0

0

Tsao 33

94

94 (100)

0 (0)

94 (100)

7 (7.4)

Unknown

2.9

85.0 (5-y
actuarial)

—

85.0 (5-y
actuarial)

Unknown

0

1,166 (100) 1,062 (91.1) 104 (8.9)

14 (1.2)

418 (35.8)

5.0

94.9 (5-y
crude)

95.0 (5-y
crude)

93.0 (5-y
crude)

Unknown

Unknown

94.0 (10-y
actuarial)

94.0 (10-y
actuarial)

—

Unknown

Unknown

0 (0)

Nasal Skin
15 (2.2)

2 (0.3)

Eyelid and Medial Canthus
Fitzpatrick 45
(eyelid)

1,166

Krema42
(medial
canthus)

90

90 (100)

90 (100)

0 (0)

Unknown 26 (28.0)

6.7

RodriguezSains 44
(eyelid)

631

631 (100) 631 (100)

0 (0)

Unknown

~ 315
(50.0)

6.1

95.8 (crude) 95.8 (crude)

—

Unknown

Unknown

Swanson43
(medial
canthus)

23

23 (100)

23 (100)

0 (0)

0 (0)

6 (26.0)

9.9

87.0 (crude)

—

Unknown

0

Caccialanza46

108

115 (100)

99 (86.1)

2.4

89.6 (crude)

74.8

Unknown

Silva 30

313

334 (100) 201 (60.2) 122 (36.5) 44 (13.2)

50 (15.0)

3.3

86.6 (2-y
actuarial)

93.0 (2-y
actuarial)

82.0 (2-y
actuarial)

Unknown

5.7

Barysch 47

179

156 (86.7)

3 (1.7)

4.9

86.7 (crude)

—

86.7 (crude)

Unknown

Unknown

Griep 34

389

370
(95.0)

295 (75.8) 94 (24.2) Unknown

75 (19.3)

2.0

95.1 (crude) 95.9 (crude) 92.5 (crude)

73.1

Unknown

Locke 31

468

491 (92.5) 389 (73.3) 142 (26.7) 31 (5.8)

167 (31.5)

5.8

88.7 (crude) 92.0 (crude) 79.6 (crude)

92.0

Unknown

Lovett 9

339

319 (94.1) 242 (71.4) 92 (27.1)

2.0
86.1 (crude) 90.9 (crude) 75.3 (crude)
(minimum;
median not
reported)

91.6

Unknown

Kwan10

182

163 (89.6) 61 (33.5) 121 (66.5) 29 (15.9) 98 (53.8)

3.5

70.3 (crude)

86.0 (4-y
actuarial)

Unknown

Unknown

van
Hezewijk 48

333

355 (81.8) 332 (76.5) 102 (23.5)

95.1 (crude) Unknown

Unknown

Zagrodnik 49

148

135 (77.1) 175 (100)

87.0
(crude)

Pinna
16 (13.9) Unknown Unknown

87.9
100 (crude)
(actuarial)

Multiple Sites
0 (0)

180 (100) Unknown

0 (0)

Unknown 137 (37.5)

0 (0)

0 (0)

3.6

97.5 (crude)

97.0
(crude)

Unknown

0 (0)

4.0

84.2 (5-y
actuarial)

84.2 (5-y
actuarial)

58 (4-y
actuarial)

—

Unknown

Unknown

aProspective trial.
BCC = basal cell carcinoma, SCC = squamous cell carcinoma.
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A dermatological surgeon and radiation oncologist should closely collaborate with each other as well
as with the patient to devise an appropriate treatment
plan. Balancing time, cosmetic and functional outcomes, and cost should all factor into the treatment decision. RT is typically delivered during several weeks,
possibly creating logistical issues with patients, whereas extensive surgery with reconstruction can extend
treatment and healing time. For patients taking anticoagulant medication, RT offers the safest option, because it does not require patients to interrupt their anticoagulants prior to surgery. Other issues to consider
when discussing surgery and RT include patient age,
treatment preference, and treatment availability.50 Clinical practice guidelines from the National Comprehensive Cancer Network recommend that definitive RT be
offered to nonsurgical candidates; they also state that
radiation is often reserved for patients 60 years or older
because of concern for long-term sequellae.51,52
A trial that began enrolling patients in 1982 is the
only trial ever completed that compared surgery with
RT for the definitive treatment of BCC.29 Avril et al29
randomized 347 patients with BCC of the face (tumor
size < 4 cm) to surgery (n = 174 [≤ 2-mm margin]) or
RT (n = 173; 55% interstitial brachytherapy, 33% contact
therapy, 12% conventional therapy). The study reported an actuarial 4-year local control rate of 99.3% with
surgery compared with 92.5% for RT (P = .003).29 At
3 months, patient-reported cosmesis was equivalent
in the 2 groups; by 4 years, 87% of participants in the
surgical arm reported having a good cosmetic outcome
compared with 69% of those in the RT arm (P = .05).29
However, the trial took place prior to the availability
of 3-dimensional treatment planning and, as such, adequate tumor volume coverage and radiation dosimetry to prevent extreme radiation hot-spots would
have been difficult, particularly for deeper tumors.
This could have been what led to worse cosmetic outcomes. The recurrence rates and cosmetic outcomes
were also not reported by the respective method of radiation delivery — information that could have been
useful to clarify the outcomes and cosmetic results.29
Interstitial iridium-192 brachytherapy was delivered to
55% of study volunteers, thus causing a heterogeneous
radiation dose distribution: high radiation doses near
the catheters and, theoretically, a higher risk for skin
toxicity and fibrosis.29
A French retrospective series reported acceptable
rates of toxicity with interstitial brachytherapy for the
treatment of cutaneous carcinomas, but the researchers also reported a lower rate of cosmetic toxicity when
using a dose rate of less than 98 cGy/hour53; the dose
rate in the trial by Avril et al29 was not reported. The
trial also allowed superficial, orthovoltage contact
therapy (50 kV) with a hypofractionated radiation
dose schedule of 2 sessions of 18 to 20 Gy separated
July 2016, Vol. 23, No. 3

by 2 weeks (33% of study patients).53 This high-dose,
hypofractionated radiation schedule is associated with
worse cosmetic outcomes.30,31,54 By contrast, cosmetic
outcomes are generally good or excellent and rates of
toxicities related to radiation are rare with modern radiation techniques and more protracted fractionation
schema when properly performed (see Table9,10,29-49).

Adjuvant Therapy
Following the wide excision of BCC and SCC, the goal
of postoperative RT is to further minimize the risk of
local or regional recurrence. In general, adjuvant RT is
appropriate when either the risk of recurrence is high
or the probability of successful salvage surgery is relatively low.50 Adjuvant RT is often recommended after
wide excision with close or positive margins or when
other high-risk factors are present, including perineural invasion, invasion of the bone or nerves, or recurrent disease.50
Management of regional lymphatics, including
clinically or radiographically positive lymph nodes,
typically consists of nodal dissection and adjuvant RT.
No prospective trials have evaluated adjuvant regional
RT for cutaneous BCC or SCC, although some retrospective series have reported improved rates of locoregional control with use of adjuvant RT.55-58
For patients with mucosal SCC of the head and
neck, 2 large prospective trials have assessed the utility of chemoradiotherapy compared with RT alone.59,60
A combined analysis of both trials found a significant
improvement in rate of survival for study patients with
positive surgical margins or extracapsular extension
who were treated with adjuvant chemoradiotherapy.61
Prospective trials with adjuvant locoregional chemoradiotherapy for cutaneous BCC and SCC are also lacking. However, the results of adjuvant chemoradiotherapy for mucosal SCC are often extrapolated and applied
to cutaneous SCC, and chemoradiotherapy is often recommended in patients with positive margins or extracapsular extension.
A retrospective analysis of 61 patients with American Joint Commission on Cancer stage III/IV SCC of
the skin and at least 1 risk factor, including at least
2 lymph nodes, close (< 1 mm) or positive surgical
margins, or extracapsular nodal extension, found a
significantly improved rate of median recurrencefree survival with adjuvant chemoradiotherapy compared with adjuvant RT alone (40.3 vs 15.4 months,
respectively).62 An ongoing prospective phase 3 trial
is also evaluating the potential benefit of concurrent carboplatin with RT compared with RT alone in
individuals with high-risk postoperative cutaneous
SCC of the neck (NCT00193895). The trial is expected
to close at the end of 2016, and its results may help
guide treatment decisions with concurrent adjuvant
systemic therapy.
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Dosing Schedule
Various radiation dose and fractionation schedules
have been used for both the definitive and adjuvant
treatment of BCC and SCC. Few retrospective series
have shown improved rates of local tumor control for
epithelial skin cancers with increasing the biologically effective dose, increasing the daily fraction size,
and/or increasing the total dose of radiation.31,32,54
For definitive treatment, radiation doses higher than
5 Gy, typically delivered every other day or twice per
week, have been shown to offer equivalent rates of local control at the cost of increased toxicity and, often,
poor cosmesis.31,32,54
Because of these increased rates of toxicity, daily radiation doses higher than 5 Gy are typically reserved for patients who are frail and unable to make
daily office visits. By contrast, radiation schedules using lower daily radiation doses between 2 and 5 Gy
(ie, 3 Gy daily fractions for a total dose of 51–54 Gy
or 2.5 Gy daily fractions for a total dose of 50–60 Gy)
are commonly used due to their favorable toxicity and
cosmetic profiles.30-34
For lesions involving bone or cartilaginous tissues
or for very large tumors, conventional daily radiation
doses of 2 Gy are often used, with total doses ranging from 66 to 76 Gy.34 In general, fraction sizes of less
than 4 Gy offer optimal cosmesis and fraction sizes of
less than 3 Gy should be considered if bone or cartilage is present in the treatment field.7 In our experience, abbreviated schedules, such as 51 Gy in 17 fractions of 3 Gy per fraction, produce an excellent balance
of cosmetic outcomes and time sensitivity.

Technique
Many RT techniques have been used for the treatment
of epithelial skin cancers. The appropriate radiation
technique depends on multiple factors, including primary tumor location, tumor size, scar length (in the
postoperative setting), neighboring anatomy, and
whether the regional lymph nodes are included.
Many options are also available for the treatment
of cutaneous cancers. Superficial megavoltage electrons are typically used for primary lesions or tumor
beds 5 mm or deeper. Electrons are produced from
linear accelerators and have a dose distribution, with
the peak dose near the skin surface and a rapid dose
fall-off beyond the target.7 Superficial orthovoltage
x-rays, or photons, have also traditionally been used
to treat cutaneous BCC and SCC and provide less of a
penumbra (the distance from the area receiving 20%
and 90% of the dose) surrounding the radiation target
than electrons. Superficial kV x-rays also have a peak
dose near the skin surface, do not require a bolus, and
work well on irregular surfaces without having to create a smooth, tissue-equivalent bolus, as is necessary
with electrons. Despite this, superficial kV x-rays are
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limited to use with superficial tumors and, as a result,
are not frequently used.7
For the treatment of larger and more complex tumors and postoperative tumor beds, treatment with
megavoltage photons using either 3-dimensional conformal or intensity-modulated RT may be appropriate.
Intensity-modulated RT can be advantageous for larger
cutaneous head and neck tumors because of its ability
to limit radiation to nearby critical structures, including
the parotid and submandibular glands, and it has been
shown to improve quality of life.63
Select retrospective, single-institution comparisons of electrons and superficial photons have found
no difference in outcomes. Locke et al 31 reviewed
and compared outcomes of 531 patients with BCC
and SCC who were treated with superficial electrons
(19%), superficial kV photons (60%), or a combination
of both (20%); they found no difference in rates of local recurrence. Similarly, Griep et al34 assessed outcomes of 389 patients with BCC and SCC who were
treated with superficial photons or electrons, and
they too reported no difference in local recurrence
by treatment technique; however, they did report improved cosmetic outcomes with smaller daily doses of
radiation (3 Gy daily fractions) compared with larger
daily doses (6–10 Gy daily fractions). Because recurrence is similar between techniques, the appropriate
technique should instead be based on factors such as
tumor size, depth, location, and field size.

Cutaneous Brachytherapy
Brachytherapy is frequently used for superficial
(< 1 cm depth) skin cancers. High-dose-rate brachytherapy can incorporate 3-dimensional dosimetric
planning, and it can be used with surface applicators
or molds that conform to the contours of a patient’s
skin. For smaller tumors of the skin (size < 3 cm, depth
≤ 5-mm), a Leipzig applicator (Nucletron, Veenendaal,
The Netherlands) or Valencia applicator (Nucletron)
can be used. For more extensive skin lesions (surface
depth < 1 cm), a Freiburg Flap applicator (Elekta,
Stockholm, Sweden) or HAM applicator (Mick) is often used.64 Guix et al65 reported on 102 facial cases
of BCC and 34 cases of SCC definitively treated using high-dose-rate brachytherapy with iridium-192
and surface molds. Gross tumors were treated with a
minimum dose of 6000 to 6500 cGy in 180 cGy daily
fractions calculated at a 5-mm depth.65 The group reported a 5-year actuarial local control rate of 98% for
all tumors and local control rates of 99% for primary
tumors and 87% for recurrent tumors.65 No severe early or late complications were reported.

Systemic Approaches to Aggressive
Cutaneous Malignancies
In an attempt to improve rates of locoregional control
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for high-risk skin carcinomas, systemic therapy with
or without concurrent RT has been investigated. The
literature addressing systemic chemotherapy for cutaneous BCC and SCC is generally limited to small retrospective series and case reports.56-68 Substantial improvements have been made in our understanding of
the molecular changes present in BCC and SCC. For example, the sonic hedgehog signaling pathway has been
shown to play a key role in the development of most
cases of BCC, so it is being investigated as a therapeutic target.3,69,70 The efficacy and safety of vismodegib, a
sonic hedgehog inhibitor, was first investigated by Raleigh et al,71 and then was tested in patients with metastatic (n = 33) or locally advanced (n = 71) BCC that
recurred following surgery and in those who were not
candidates for surgery or RT.72 Results of the trial were
promising. Among the study patients with metastatic
and locally advanced tumors, objective response rates
of 33.3% and 47.6%, respectively, were seen by independent review, as were median duration of responses
of 7.6 and 9.5 months, respectively.72
A second larger trial addressed rates of response
and toxicity of vismodegib among a similar group of
patients with metastatic (n = 31) or locally advanced
(n = 468) BCC who were not surgical candidates.73
The results were promising, with overall and complete response rates by investigator review of 66.7%
and 33.8%, respectively, among patients with locally
advanced disease.73 The rate of median duration of
response was 22.7 months among study patients with
locally advanced and metastatic disease.73 Nearly all
study participants experienced toxicities (98.0%), although grade 5 toxicities were relatively rare, occurring in 21 (5.0%).73
Another sonic hedgehog inhibitor, sonidegib, was
tested in a randomized phase 2 trial at 2 different dose
levels (200 and 800 mg) in a similar setting with both
locally advanced and metastatic BCC.60 At a median
follow-up of nearly 14 months, 43% and 15% of study
patients with locally advanced and metastatic BCC,
respectively, had an objective response at the 200-mg
dose level; similar response rates were seen in the
higher dose group but at the expense of increased adverse events.60
Preliminary case reports of concurrent treatment
with RT and vismodegib have been reported with
promising results.75 A phase 2 trial is also underway to
test the safety and tolerability of vismodegib combined
with RT for locally advanced BCC (NCT01835626). The
results of this trial will help guide future trials and
treatment decisions with respect to combined modality
treatment for BCC.
Similar to mucosal SCC of the head and neck,
cutaneous SCC also frequently overexpresses epidermal growth factor receptor.76 Cetuximab has been
shown to prolong survival in patients with untreated
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recurrent and metastatic mucosal SCC of the head
and neck when cetuximab is combined with fluorouracil/platinum compared with fluorouracil/platinum
alone.77 Adding cetuximab to RT has also been shown
to improve rates of survival for patients with locally advanced mucosal SCC of the head and neck compared
with RT alone.78 Despite this, the data addressing cetuximab use in patients with cutaneous SCC are in
their infancy and largely consist of cases reports.79,80 A
pilot study reported on the use of cetuximab in 20 patients with inoperable cutaneous SCC.81 Overall, 47%
of study patients had a response; 33% with cetuximab
alone (n = 6), 80% with cetuximab and RT (n = 5), and
38% with carboplatin (n = 9).81
Two additional epidermal growth factor receptor tyrosine kinase inhibitors, erlotinib and gefitinib,
have been assessed in phase 1 and 2 studies, respectively, with concurrent RT for cutaneous SCC.35,82 In
the phase 1 trial, erlotinib was concurrently delivered
with RT in 15 patients with locally advanced cutaneous SCC (93% with T4 disease).82 The combination
therapy resulted in a grade 2/3 skin reaction in 100% of
the study volunteers, mucositis in 87%, and diarrhea in
20%; the researchers concluded that the combination
therapy had an acceptable toxicity profile.82 Gefitinib
was studied in a phase 2 trial in which it was first delivered neoadjuvantly and study participants were assessed for response.35 Those who responded were then
treated with definitive local therapy followed by maintenance gefitinib. Among 22 study patients evaluable
for response, 18% achieved a complete response and
27% had a partial response; 59% experienced adverse
effects from the neoadjuvant therapy.35 Following induction, 12% were treated with surgery, 18% with RT
alone, 12% with concurrent gefitinib and RT, and 47%
with surgery and postoperative RT and concurrent gefitinib.35 The outcomes were promising: The 2-year disease-specific and progression-free survival rates were
72% and 64%, respectively.35
However, further studies addressing the use of
epidermal growth factor receptor inhibitors alone and
concurrently with RT for cutaneous SCC are needed.

Conclusions
Radiotherapy (RT) plays an integral role in the treatment of primary and postoperative cutaneous basal
cell and squamous cell carcinomas of the head and
neck. In general, definitive RT is recommended for
tumors located in cosmetically or functionally sensitive areas of the face, for patients who cannot tolerate anesthesia and, often, for those who are taking
anticoagulants, or for patients who prefer RT to other
treatment modalities. A wide range of radiation doses, daily fractionation schedules, and radiation techniques are effective for basal and squamous skin cancers, and recommendations should take into account
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the size, depth, location, field size, and neighboring
anatomy of the tumor.
In general, adjuvant local RT is recommended following excision for patients with high-risk factors, including those with close or positive tumoral margins,
perineural invasion, invasion of the bone or nerves, or
recurrent disease. Adding concurrent chemotherapy
to adjuvant RT can be considered for patients at higher
risk, including those with positive tumoral margins or
nodal extracapsular extension. Prospective trials are
currently underway to address the role of concurrent
systemic therapy and RT for both cutaneous basal cell
and squamous cell carcinomas.
References
1. American Cancer Society. Cancer Facts & Figures 2016. Atlanta, GA:
American Cancer Society; 2016. http://www.cancer.org/acs/groups/content/@
research/documents/document/acspc-047079.pdf. Accessed June 1, 2016.
2. Leiter U, Eigentler T, Garbe C. Epidemiology of skin cancer. Adv Exp
Med Biol. 2014;810:120-140.
3. Goppner D, Leverkus M. Basal cell carcinoma: from the molecular
understanding of the pathogenesis to targeted therapy of progressive
disease. J Skin Cancer. 2011;2011:650258.
4. Preston DS, Stern RS. Nonmelanoma cancers of the skin. N Engl J Med.
1992;327(23):1649-1662.
5. Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J Dermatol.
2002;(146 suppl 61):1-6.
6. Lear JT, Tan BB, Smith AG, et al. Risk factors for basal cell carcinoma in the UK: case-control study in 806 patients. J R Soc Med.
1997;90(7):371-374.
7. Harrison LB, Sessions RB, Kies MS. Head and Neck Cancer: A
Multidisciplinary Approach. 4th ed. Philadelphia, PA: Lippincott Williams
& Wilkins; 2014.
8. Rubin AI, Chen EH, Ratner D. Basal-cell carcinoma. N Engl J Med.
2005;353(21):2262-2269.
9. Lovett RD, Perez CA, Shapiro SJ, et al. External irradiation of epithelial skin cancer. Int J Radiat Oncol Biol Phys. 1990;19(2):235-242.
10. 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. 2004;60(2):406-411.
11. Jorizzo JL, Carney PS, Ko WT, et al. Treatment options in the management of actinic keratosis. Cutis. 2004;74(6 suppl):9-17.
12. Jackson A. Prevention, early detection and team management of
skin cancer in primary care: contribution to the health of the nation objectives. Br J Gen Pract. 1995;45(391):97-101.
13. Czarnecki D, Staples M, Mar A, et al. Metastases from squamous cell
carcinoma of the skin in southern Australia. Dermatology. 1994;189(1):52-54.
14. Quaedvlieg PJ, Creytens DH, Epping GG, et al. Histopathological
characteristics of metastasizing squamous cell carcinoma of the skin and
lips. Histopathology. 2006;49(3):256-264.
15. Farasat S, Yu SS, Neel VA, et al. A new American Joint Committee on Cancer staging system for cutaneous squamous cell carcinoma:
creation and rationale for inclusion of tumor (T) characteristics. J Am Acad
Dermatol. 2011;64(6):1051-1059.
16. Sexton M, Jones DB, Maloney ME. Histologic pattern analysis of
basal cell carcinoma. Study of a series of 1039 consecutive neoplasms.
J Am Acad Dermatol. 1990;23(6 pt 1):1118-1126.
17. Edge S, Byrd D, Compton C, et al. AJCC Cancer Staging Manual.
7th ed. New York: Springer; 2010.
18. Clayman GL, Lee JJ, Holsinger FC, et al. Mortality risk from squamous
cell skin cancer. J Clin Oncol. 2005;23(4):759-765.
19. Brantsch KD, Meisner C, Schonfisch B, et al. Analysis of risk factors
determining prognosis of cutaneous squamous-cell carcinoma: a prospective
study. Lancet Oncol. 2008;9(8):713-720.
20. Jambusaria-Pahlajani A, Kanetsky PA, Karia PS, et al. Evaluation of
AJCC tumor staging for cutaneous squamous cell carcinoma and a proposed
alternative tumor staging system. JAMA Dermatol. 2013;149(4):402-410.
21. Eroglu A, Berberoglu U, Berreroglu S. Risk factors related to locoregional recurrence in squamous cell carcinoma of the skin. J Surg Oncol.
1996;61(2):124-130.
22. Rowe DE, Carroll RJ, Day CL, Jr. Prognostic factors for local recurrence, metastasis, and survival rates in squamous cell carcinoma of the
skin, ear, and lip. Implications for treatment modality selection. J Am Acad
Dermatol. 1992;26(6):976-990.
23. Goh RY, Bova R, Fogarty GB. Cutaneous squamous cell carcinoma
metastatic to parotid - analysis of prognostic factors and treatment outcome.
226 Cancer Control

World J Surg Oncol. 2012;10:117.
24. O’Brien CJ, McNeil EB, McMahon JD, et al. Significance of clinical
stage, extent of surgery, and pathologic findings in metastatic cutaneous
squamous carcinoma of the parotid gland. Head Neck. 2002;24(5):417-422.
25. Mendenhall WM, Amdur RJ, Hinerman RW, et al. Skin cancer of the
head and neck with perineural invasion. Am J Clin Oncol. 2007;30(1):93-96.
26. Jackson JE, Dickie GJ, Wiltshire KL, et al. Radiotherapy for perineural
invasion in cutaneous head and neck carcinomas: toward a risk-adapted
treatment approach. Head Neck. 2009;31(5):604-610.
27. Moore BA, Weber RS, Prieto V, et al. Lymph node metastases from
cutaneous squamous cell carcinoma of the head and neck. Laryngoscope.
2005;115(9):1561-1567.
28. Andruchow JL, Veness MJ, Morgan GJ, et al. Implications for
clinical staging of metastatic cutaneous squamous carcinoma of the head
and neck based on a multicenter study of treatment outcomes. Cancer.
2006;106(5):1078-1083.
29. Avril MF, Auperin A, Margulis A, et al. Basal cell carcinoma of the
face: surgery or radiotherapy? Results of a randomized study. Br J Cancer.
1997;76(1):100-106.
30. Silva JJ, Tsang RW, Panzarella T, et al. Results of radiotherapy for
epithelial skin cancer of the pinna: the Princess Margaret Hospital experience, 1982-1993. Int J Radiat Oncol Biol Phys. 2000;47(2):451-459.
31. Locke J, Karimpour S, Young G, et al. Radiotherapy for epithelial
skin cancer. Int J Radiat Oncol Biol Phys. 2001;51(3):748-755.
32. Petrovich Z, Kuisk H, Langholz B, et al. Treatment results and patterns of failure in 646 patients with carcinoma of the eyelids, pinna, and
nose. Am J Surg. 1987;154(4):447-450.
33. Tsao MN, Tsang RW, Liu FF, et al. Radiotherapy management for
squamous cell carcinoma of the nasal skin: the Princess Margaret Hospital
experience. Int J Radiat Oncol Biol Phys. 2002;52(4):973-979.
34. Griep C, Davelaar J, Scholten AN, et al. Electron beam therapy is
not inferior to superficial x-ray therapy in the treatment of skin carcinoma.
Int J Radiat Oncol Biol Phys. 1995;32(5):1347-1350.
35. Lewis CM, Glisson BS, Feng L, et al. A phase II study of gefitinib
for aggressive cutaneous squamous cell carcinoma of the head and neck.
Clin Cancer Res. 2012;18(5):1435-1446.
36. Cognetta AB, Howard BM, Heaton HP, et al. Superficial x-ray in the
treatment of basal and squamous cell carcinomas: a viable option in select
patients. J Am Acad Dermatol. 2012;67(6):1235-1241.
37. Olschewski T, Bajor K, Lang B, et al. Radiotherapy of basal cell
carcinoma of the face and head: Importance of low dose per fraction on
long-term outcome [in German]. J Dtsch Dermatol Ges. 2006;4(2):124-130.
38. Al-Othman MO, Mendenhall WM, Amdur RJ. Radiotherapy alone
for clinical T4 skin carcinoma of the head and neck with surgery reserved
for salvage. Am J Otolaryngol. 2001;22(6):387-390.
39. Abbatucci JS, Boulier N, Laforge T, et al. Radiation therapy of skin
carcinomas: results of a hypofractionated irradiation schedule in 675 cases followed more than 2 years. Radiother Oncol. 1989;14(2):113-119.
40. Caccialanza M, Piccinno R, Percivalle S, et al. Radiotherapy of carcinomas of the skin overlying the cartilage of the nose: our experience in
671 lesions. J Eur Acad Dermatol Venereol. 2009;23(9):1044-1049.
41. Childers BJ, Goldwyn RM, Ramos D, et al. Long-term results of irradiation for basal cell carcinoma of the skin of the nose. Plast Reconstr Surg.
1994;93(6):1169-1173.
42. Krema H, Herrmann E, Albert-Green A, et al. Orthovoltage radiotherapy in the management of medial canthal basal cell carcinoma. Br J
Ophthalmol. 2013;97(6):730-734.
43. Swanson EL, Amdur RJ, Mendenhall WM, et al. Radiotherapy
for basal cell carcinoma of the medial canthus region. Laryngoscope.
2009;119(12):2366-2368.
44. Rodriguez-Sains RS, Robins P, Smith B, et al. Radiotherapy of periocular basal cell carcinomas: recurrence rates and treatment with special
attention to the medical canthus. Br J Ophthalmol. 1988;72(2):134-138.
45. Fitzpatrick PJ, Thompson GA, Easterbrook WM, et al. Basal and
squamous cell carcinoma of the eyelids and their treatment by radiotherapy.
Int J Radiat Oncol Biol Phys. 1984;10(4):449-454.
46. Caccialanza M, Piccinno R, Kolesnikova L, et al. Radiotherapy of
skin carcinomas of the pinna: a study of 115 lesions in 108 patients. Int J
Dermatol. 2005;44(6):513-517.
47. Barysch MJ, Eggmann N, Beyeler M, et al. Long-term recurrence
rate of large and difficult to treat cutaneous squamous cell carcinomas
after superficial radiotherapy. Dermatology. 2012;224(1):59-65.
48. van Hezewijk M, Creutzberg CL, Putter H, et al. Efficacy of a hypofractionated schedule in electron beam radiotherapy for epithelial skin cancer:
Analysis of 434 cases. Radiother Oncol. 2010;95(2):245-249.
49. Zagrodnik B, Kempf W, Seifert B, et al. Superficial radiotherapy for
patients with basal cell carcinoma: recurrence rates, histologic subtypes,
and expression of p53 and Bcl-2. Cancer. 2003;98(12):2708-2714.
50. Mendenhall WM, Amdur RJ, Hinerman RW, et al. Radiotherapy for
cutaneous squamous and basal cell carcinomas of the head and neck.
Laryngoscope. 2009;119(10):1994-1999.
51. National Comprehensive Cancer Network. Basal Cell Skin Cancer.
v2.2016. https://www.nccn.org/professionals/physician_gls/pdf/nmsc.pdf.
Accessed June 1, 2016.
July 2016, Vol. 23, No. 3

52. National Comprehensive Cancer Network. Squamous Cell Skin
Cancer. v1.2016. https://www.nccn.org/professionals/physician_gls/pdf
/squamous.pdf. Accessed June 1, 2016.
53. Ducassou A, David I, Filleron T, et al. Retrospective analysis of local control and cosmetic outcome of 147 periorificial carcinomas of the
face treated with low-dose rate interstitial brachytherapy. Int J Radiat Oncol Biol Phys. 2011;81(3):726-731.
54. Lim JT. Irradiation of the pinna with superficial kilovoltage radiotherapy. Clin Oncol (R Coll Radiol). 1992;4(4):236-239.
55. Veness MJ, Morgan GJ, Palme CE, et al. Surgery and adjuvant
radiotherapy in patients with cutaneous head and neck squamous cell
carcinoma metastatic to lymph nodes: combined treatment should be considered best practice. Laryngoscope. 2005;115(5):870-875.
56. Audet N, Palme CE, Gullane PJ, et al. Cutaneous metastatic squamous cell carcinoma to the parotid gland: analysis and outcome. Head
Neck. 2004;26(8):727-732.
57. delCharco JO, Mendenhall WM, Parsons JT, et al. Carcinoma
of the skin metastatic to the parotid area lymph nodes. Head Neck.
1998;20(5):369-373.
58. Wang JT, Palme CE, Morgan GJ, et al. Predictors of outcome in
patients with metastatic cutaneous head and neck squamous cell carcinoma
involving cervical lymph nodes: Improved survival with the addition of adjuvant
radiotherapy. Head Neck. 2012;34(11):1524-1528.
59. Bernier J, Domenge C, Ozsahin M, et al. Postoperative irradiation
with or without concomitant chemotherapy for locally advanced head and
neck cancer. N Engl J Med. 2004;350(19):1945-1952.
60. Cooper JS, Pajak TF, Forastiere AA, et al. Postoperative concurrent
radiotherapy and chemotherapy for high-risk squamous-cell carcinoma of
the head and neck. N Engl J Med. 2004;350(19):1937-1944.
61. Bernier J, Cooper JS, Pajak TF, et al. Defining risk levels in locally
advanced head and neck cancers: a comparative analysis of concurrent
postoperative radiation plus chemotherapy trials of the EORTC (#22931)
and RTOG (#9501). Head Neck. 2005;27(10):843-850.
62. Tanvetyanon T, Padhya T, McCaffrey J, et al. Postoperative concurrent chemotherapy and radiotherapy for high-risk cutaneous squamous
cell carcinoma of the head and neck. Head Neck. 2015;37(6):840-845.
63. Nutting CM, Morden JP, Harrington KJ, et al. Parotid-sparing intensity modulated versus conventional radiotherapy in head and neck cancer
(PARSPORT): a phase 3 multicentre randomised controlled trial. Lancet
Oncol. 2011;12(2):127-136.
64. Kowalik L, Lyczek J, Sawicki M, et al. Individual applicator for
brachytherapy for various sites of superficial malignant lesions. J Contemp
Brachytherapy. 2013;5(1):45-49.
65. Guix B, Finestres F, Tello J, et al. Treatment of skin carcinomas
of the face by high-dose-rate brachytherapy and custom-made surface
molds. Int J Radiat Oncol Biol Phys. 2000;47(1):95-102.
66. Ganti AK, Kessinger A. Systemic therapy for disseminated basal
cell carcinoma: an uncommon manifestation of a common cancer. Cancer
Treat Rev. 2011;37(6):440-443.
67. Carneiro BA, Watkin WG, Mehta UK, et al. Metastatic basal cell
carcinoma: complete response to chemotherapy and associated pure red
cell aplasia. Cancer Invest. 2006;24(4):396-400.
68. Jefford M, Kiffer JD, Somers G, et al. Metastatic basal cell carcinoma: rapid symptomatic response to cisplatin and paclitaxel. ANZ J Surg.
2004;74(8):704-705.
69. Hutchin ME, Kariapper MS, Grachtchouk M, et al. Sustained Hedgehog signaling is required for basal cell carcinoma proliferation and survival:
conditional skin tumorigenesis recapitulates the hair growth cycle. Genes
Dev. 2005;19(2):214-223.
70. Taipale J, Beachy PA. The Hedgehog and Wnt signalling pathways
in cancer. Nature. 2001;411(6835):349-354.
71. Raleigh DR, Algazi A, Arron ST, et al. Induction Hedgehog pathway
inhibition followed by combined-modality radiotherapy for basal cell carcinoma.
Br J Dermatol. 2015;173(2):544-546.
72. Sekulic A, Migden MR, Lewis K, et al. Pivotal ERIVANCE basal cell
carcinoma (BCC) study: 12-month update of efficacy and safety of vismodegib in advanced BCC. J Am Acad Dermatol. 2015;72(6):1021-1026.e8.
73. Basset-Seguin N, Hauschild A, Grob JJ, et al. Vismodegib in patients
with advanced basal cell carcinoma (STEVIE): a pre-planned interim analysis
of an international, open-label trial. Lancet Oncol. 2015;16(6):729-736.
74. Migden MR, Guminski A, Gutzmer R, et al. Treatment with two different doses of sonidegib in patients with locally advanced or metastatic
basal cell carcinoma (BOLT): a multicentre, randomised, double-blind
phase 2 trial. Lancet Oncol. 2015;16(6):716-728.
75. Pollom EL, Bui TT, Chang AL, et al. Concurrent vismodegib and radiotherapy for recurrent, advanced basal cell carcinoma. JAMA Dermatol.
2015;151(9):998-1001.
76. Alter M, Satzger I, Mattern A, et al. Treatment of advanced cutaneous squamous cell carcinomas with epidermal growth factor receptor
inhibitors. Dermatology. 2013;227(4):289-294.
77. Vermorken JB, Mesia R, Rivera F, et al. Platinum-based chemotherapy plus cetuximab in head and neck cancer. N Engl J Med.
2008;359(11):1116-1127.
78. Bonner JA, Harari PM, Giralt J, et al. Radiotherapy plus cetuxJuly 2016, Vol. 23, No. 3

imab for squamous-cell carcinoma of the head and neck. N Engl J Med.
2006;354(6):567-578.
79. Wollina U. Cetuximab in non-melanoma skin cancer. Expert Opin
Biol Ther. 2012;12(7):949-956.
80. Wollina U. Update of cetuximab for non-melanoma skin cancer. Expert
Opin Biol Ther. 2014;14(2):271-276.
81. Preneau S, Rio E, Brocard A, et al. Efficacy of cetuximab in the treatment of squamous cell carcinoma. J Dermatolog Treat. 2014;25(5):424-427.
82. Heath CH, Deep NL, Nabell L, et al. Phase 1 study of erlotinib plus
radiation therapy in patients with advanced cutaneous squamous cell
carcinoma. Int J Radiat Oncol Biol Phys. 2013;85(5):1275-1281.

Cancer Control 227

