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ABSTRACT
Introduction: Standard of care for squamous cell carcinoma (SCC) is usually surgical, with either excision or Mohs micrographic surgery. However, surgery may not be ideal for elderly patients with numerous lesions, who are poor surgical candidates or who refuse
surgery. Topical 5-fluorouracil (5-FU) and imiquimod have been studied off-label as monotherapies in the treatment of SCC in situ with
promising results. However, long-term tumor-free survival rates are still less than with surgical management.
Methods: We report a case of biopsy-proven invasive SCC in an 86-year-old Caucasian male with history of multiple actinic keratoses
and no previous skin cancers. The patient declined surgical treatment due to concerns about cosmetic outcomes. A combination of
topical 5% imiquimod cream, 2% 5-FU solution, and 0.1% tretinoin cream was used five nights per week under occlusion for a treatment goal of 30 total applications. The patient was evaluated in clinic every 2 weeks during which the site was treated with cryotherapy.
The patient reported burning pain associated with treatment and only completed 24 of the 30 applications.
Results: Follow-up biopsy 15 months after completing topical treatment revealed dermal scar with no evidence of residual carcinoma.
Conclusion: Topical combination therapy with imiquimod, 5-FU, and tretinoin with intermittent, brief cryotherapy effectively treated a
small, invasive SCC in this select patient who deferred surgery. Prospective randomized-controlled clinical trials to assess the role of
combination topical treatment for invasive SCCs are warranted.
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excision, Mohs micrographic surgery or radiation therapy
(RT) in cases where surgery is not ideal.1 Outcomes for
patients with SCC are excellent in terms of survival.1 However,
surgery may not be the best option for patients with numerous or extensive lesions, elderly patients, or patients who are
concerned about their cosmetic outcome. Less invasive treatment options include injectable medications such as 5-FU,
methotrexate, bleomycin and interferon, photodynamic therapy (PDT), cryotherapy or RT.2,3 Several topical medications have
been used off-label to treat SCC in situ, including the topical
chemotherapeutic agent 5-FU, which interferes with DNA synthesis, and the topical immunomodulator imiquimod, which
regulates the immune response.4-7 However, long-term tumorfree survival rates are lower than with surgery.7 Here, we present a case of biopsy-proven SCC treated with a combination
topical regimen that resulted in clinical resolution of the lesion
during the 25-month follow-up period.

confirmed invasive SCC described as atypical squamous cells
with scattered mitotic figures extending in strands within the
dermis. The epidermis demonstrated papillomatosis with pseudo-horn cyst formation (Figure 2A-B). The patient was extremely
concerned with the cosmetic outcome of surgical treatment and
sought alternative options, thus a non-surgical treatment plan
was employed using a combination of off-label topical treatments used frequently as monotherapy for superficial BCC or
SCC in situ in patients who defer surgery. The treatment goal

FIGURE 1. (A) The right posterior ear of an 86-year-old Caucasian male
with a 3 mm pink papule with superficial crusting. (B) Clinical resolution
of the lesion seen 15 months after initial biopsy was taken.

CASE
An 86-year-old Caucasian male with a previous history of actinic
keratoses on the scalp, and no prior history of skin cancer, presented with a tender, crusted pink papule, approximately 3 mm
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FIGURE 2. (A-B) Histologic image of the lesion seen in Figure 1A.
Extending in strands within the dermis are atypical squamous cells
with scattered mitotic figures. The overlying epidermis demonstrates
papillomatosis with pseudo-horn cyst formation, consistent with
squamous cell carcinoma. (C-D) Histologic image of the lesion seen
in Figure 1B, demonstrating no residual evidence of carcinoma. Within
the dermis is a focus of fibrosis with randomly oriented collagen
bundles, consistent with dermal cicatrix.

was 30 total applications of 2% 5-FU solution, 5% imiquimod
cream, and 0.1% tretinoin cream under occlusion 5 nights per
week. Every two weeks the patient was evaluated in clinic and
the lesion was treated with local cryotherapy at a distance of 6
mm from the lesion for 1 second and with 1 freeze-thaw cycle.
After 24 treatments, the patient developed burning pain on his
posterior ear and discontinued treatment.
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many patients accumulate numerous skin,1 cancers in their lifetime, often on the face and other cosmetically sensitive areas
and may not want to undergo invasive procedures for every
lesion. Surgical management may also leave patients with unwanted scars, which has been demonstrated to significantly
affect psychosocial functioning.14 This was of particular concern
for our patient. Thus, there is a need for non-invasive treatment
options. Current non-surgical options for the treatment of SCC
include PDT, cryotherapy, and RT.3 Topical medications like imiquimod and 5-FU have been studied off-label for SCC in situ,
and, in several small reports, invasive SCC.
Imiquimod acts at the level of the toll-like receptors (TLRs) on
antigen-presenting cells, initiating a cascade of events that
leads to increased production of IFN-γ, a potent inhibitor of
angiogenesis, and Fas receptor-ligand pro-apoptotic signaling,
which culminates in caspase activation and cell death.15 Imiquimod has been studied for the treatment of SCC in situ, and, in
several small case series for the treatment of invasive SCC. In
one case series, 4 patients with SCC in situ and 6 with invasive
or recurrent invasive SCC underwent treatment with 5% imiquimod cream 5 times per week for 16 weeks. Of the 6 patients with
invasive SCC, 4 demonstrated complete regression and 2 demonstrated partial regression by the end of treatment and without
recurrence for a mean follow-up period of 31 months.16 In another, two patients with SCC in situ and one with invasive SCC
were treated with 5% imiquimod cream nightly for six weeks,
and follow-up biopsy demonstrated no residual carcinoma or
carcinoma in situ.17
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At 15-months follow up, physical exam of the right posterior ear
Penalties5-FU
Apply
functions as an antimetabolite, binding to thymidylate
demonstrated a pink to skin-colored scar (Figure 1B). A repeat
biopsy at that time revealed a focus of fibrosis with randomly
oriented collagen bundles within the dermis consistent with a
dermal cicatrix, residual carcinoma was not detected (Figure 2CD).

DISCUSSION
Skin cancer is the most common cancer in the United States,
with approximately 9,500 cases diagnosed every day,8,9 and
its incidence is on the rise.10 SCC is associated with very low
mortality if detected and treated early, with standard of care being surgical excision or Mohs micrographic surgery.1 However,
not all patients are ideal surgical candidates. Older patients are
a particularly important population to consider, given that increased age is a known risk factor for the development of SCC.1
Although it has been shown that this population can safely undergo Mohs micrographic surgery,11 it is well-known that elderly
patients suffer from slower wound healing.12 One recent study
shows that approximately one third of patients over 80 and one
half of patients over 90 had no residual carcinoma after initial
biopsy. Taking this into account along with relative patient longevity, age may be a significant consideration before excision
of facial non-melanoma skin cancers, including SCC.13 Further,

synthetase and inhibiting conversion of deoxyuridine to thymidine. This targets highly mitotic, neoplastic cells, reducing DNA
synthesis and leading to cell death.15 Topical 5-FU has not yet
been reported for the treatment of invasive SCC or SCC in situ.
Intralesional and topical 5-FU is often used to treat keratoacanthomas,18,19 a variant of SCC, and is approved for the treatment
of superficial BCC.2,3
Both imiquimod and 5-FU commonly induce local side effects,
including erythema and symptoms of burning, pain, and itching.
Rarely, imiquimod can induce like flu-like symptoms.20,21 Despite
these known side effects, many patients still report a preference
of topical therapy over surgery.22 In addition to patient preference and avoiding known potential surgical complications,
topical therapy is also less costly to the patient.23
Because topical imiquimod and 5-FU are not approved for SCC
in situ or invasive SCC, data regarding long-term tumor-free survival is limited. Imiquimod and 5-FU are approved treatments for
superficial basal cell carcinoma (BCC), and studies have shown
that individually, these topical therapies may yield significant
long-term tumor-free survival rates for superficial BCC, but they
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are still less effective than surgery when used as monotherapy.4,5 Because these two drugs act through distinct mechanisms
of action, combination therapy is a reasonable means to optimize outcomes for patients who wish to avoid surgery.21
The third topical agent used, tretinoin, is known to interfere with
carcinogenesis and apoptosis. It is a retinoid, or a vitamin-A derivative, that acts on nuclear retinoic acid receptors in order to
control cellular proliferation and differentiation.15 Topical tretinoin has been studied for its potential role as a chemopreventive
agent for BCC and SCC, but thus far has been proven ineffective
[24]. One study in renal transplant patients, with increased risk
for SCC, showed that a combination of topical tretinoin and low
dose systemic retinoids, in an attempt to lessen toxicity associated with high dose systemic retinoids, reduced the number of
existing SCCs and reduced risk of new SCCs.25 While efficacy of
topical tretinoin as monotherapy for SCC has not been studied,
a combination of topical tretinoin, imiquimod and 5-FU, each
with their distinct mechanisms of action, may provide improved
long-term tumor free survival compared to single-drug regimens for patients with invasive SCC.
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We present a patient with invasive SCC successfully treated with
combination topical therapy consisting of 5% imiquimod cream,
2% 5-FU solution, and 0.1% tretinoin cream. Previous reports of
the use of single-drug topical therapy with imiquimod or 5-FU in
the treatment of SCC in situ shown promising results, however
the success rates were still lower than surgical management.
We demonstrate that the combination of these three medications provided an excellent outcome in our case, although the
follow-up was only 25 months. Prospective randomized clinical
trials are needed to support these findings, which may offer patients a non-surgical alternative to the current standard of care.
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