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While surgical excision remains the standard of care for 
the majority of cutaneous tumors, the role for 
non-surgical interventions continues to grow. 

A specialist addresses emerging treatment options. 

S
kin cancer in the United States is on the rise, and with this
increase come new challenges for dermatologists. Our
expertise in cutaneous oncology and tumor margin control
have resulted in dramatic progress in skin cancer therapy.
Mohs micrographic surgery and simple surgical excision

remain the standard of care for the majority of cutaneous
tumors.

Situations arise in which surgery may not always be the best
option for the patient. The “poor surgical candidate,” such as a
nursing home or bedridden patient, one on coumadin or other
blood-thinning medications, or an individual with an implanted
defibrillator, or multiple other medical problems, is a difficult
surgical problem.

Plus, the increase in skin cancer is not limited to our eld-
erly patients; skin cancer is also increasing earlier in life.
Therefore, cosmetic concerns and scarring issues increasingly
are being factored into the treatment decisions for tumor
eradication.

This review is not meant to suggest that we have maxi-
mized our applications and innovations in cutaneous surgery.
Rather, it will review the topical and light-based options
available to treat skin cancer today, as well as discuss potential
ways to improve our overall care of skin cancer in the future
with combinations of surgical procedures and non-surgical
therapy. Non-surgical options include topical 5-fluorouracil
(5-FU), photodynamic therapy (PDT) and imiquimod 5%
cream.1 They have been used to treat superficial and nodular
basal cell carcinoma (BCC), squamous cell carcinoma (SCC)
and SCC in-situ, and melanoma in-situ and as well as other
variants of epidermal carcinomas. Actinic keratoses will be
excluded. 

5-Fluorouracil
Fluorourcil is an anti-metabolite that is incorporated into cel-
lular DNA and inhibits thymidylate synthetase, which in turn,

disrupts the cell cycle, causing apoptosis. Several topical prepa-
rations of 5-fluorouracil (5-FU) have been used in dermatology
for the treatment of skin cancer. 5-FU can be applied as a top-
ical cream (0.5% and 5%) and solution (2% and 5%) and can
be injected intralesionally, as well. 5-FU is currently indicated
for actinic keratoses and superficial BCC.

The discomfort and inflammatory issues associated with
5-FU are documented in the literature, well-known to all der-
matologists, and lamented by some patients, yet we continue
to use 5-FU because it works and we have become familiar
with the process of its use. For the most part, patients either
agree to use it periodically or they do not. Some physicians
will lower the dosing frequency and length of application in
an effort to decrease inflammatory side effects. The other rea-
son to continue to use 5-FU is that it allows us to treat a large
surface area without surgical scarring and with relatively a
good cosmetic outcome once the inflammatory process has
resolved.

When applied topically, 5-FU can be effective for superficial
BCC, nodular BCC, and SCC in-situ (Bowen's disease). In the
past reports indicated SCCs that were treated with 5-FU were
apparently eradicated clinically only to recur at a later date,
sometimes having become invasive. Because of this, many der-
matologists have abandoned the treatment of SCCs with topical
5-FU.

Topically applied 5% 5-FU cream has been shown to be as
high as 90 to 92 percent effective for superficial BCCs when
applied twice daily for six to 12 weeks, which is similar to
PDT and imiquimod mentioned below, but not as good as
most other surgical and destructive procedures.2 For larger
superficial BCCs in cosmetically important areas or for those
patients who are “poor surgical candidates,” this remains an
important and viable option but may be limited by the degree
of discomfort and length of therapy more so than the slight
decrease in efficacy compared to surgery.



Nodular BCCs have been shown to be well-treated and tol-
erated when fluorouracil is injected intralesionally into the BCC
tumor three times per week up to six weeks, and this protocol
cleared BCCs 90 percent of the time. Topical 5% 5-FU cream
is used less commonly for nodular BCC in my experience
because of the lower clearance rates and fear of “burying
tumor,” which was problematic for its use in SCC mentioned
above. 

Topical 5% 5-FU cream is very effective and practical for
SCC in-situ. Topical 5-FU is particularly useful for large lesions,
multiple lesions on the legs, and areas of extensive sun damage
with both actinic keratoses and thicker SCC in-situ. Ten year
follow up data on 5% 5-FU for SCC in-situ showed less than
five percent recurrence rate.3

As mentioned above, caution must be used when treating
SCC with topical 5% 5-FU. We have found that injecting 5%
5-FU intralesionally directly into the SCC tumor is also effec-
tive, especially for the keratoacanthoma type of SCC and when
there are multiple lesions (Fig.1).

Topical 5-FU has also been used with success in more
complex situations including basal cell nevus syndrome,
immunocompromised transplant patients, extramammary
Paget’s disease, xeroderma pigmentosa, and melanoma in-
situ.

Practically speaking, most dermatologists do not use top-
ical 5-FU or any topical agent as monotherapy.
Combinations of therapies, including cryotherapy, curettage,
excision, combined with the use of topical 5-FU and other
topical chemotherapeutic agents is more common. Our
long-standing experience with topical 5% 5-FU allows a cer-
tain level of comfort in treating non-melanoma skin can-
cer—alone or in combination—even in the absence of rigor-
ous clinical experimentation and trials. The data we have,
although minimal, are especially useful in helping us make
treatment decisions and give patients some numerical data
on risks and benefits.
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Figure 1a-c, top row:
Near-resolution of a keratoacanthoma with intralesional 5% 5-FU. 
In about a week, the lesion (far right) will slough off.

Figure 1

Figure 2

Figure 2a-c, bottom row:
Treatment of melanoma in-situ with imiquimod: 
Pre-treatment, six weeks, and post-application.



Photodynamic Therapy
Photodynamic therapy (PDT) is a relatively new entity in the
US but has been part of the skin cancer treatment armamen-
tarium in Europe for over 15 years. It is currently only
approved for the treatment of actinic keratoses in the US. The
procedure uses various wavelengths of light to activate the
photosensitizers methyl aminolevulinate (MAL) or aminole-
vulinic acid (ALA). PDT has
many uses for skin problems
other than skin cancer, including
acne, sebaceous hyperplasia,
warts, psoriasis, cutaneous T-cell
lymphoma, and repair of photo-
damage.

The outstanding benefits of
PDT include its cosmesis, quick
healing time compared to topical
5-FU and imiquimod, utility in
covering large surface areas and
entire cosmetic units, and a grow-
ing enthusiasm to treat superficial
and nodular skin tumors. The
downsides to consider are moder-
ate pain and discomfort, multiple
sessions required in some situa-
tions, and an increase in time to
completion compared to some
destructive and surgical proce-
dures.

Besides the approved use of
PDT for actinic keratoses, non-
melanoma skin cancers that have
been treated successfully with
PDT include superficial and
nodular BCC, SCC in-situ, and SCC.

PDT shows a clearance rate between 60 and 90 percent for
all variants of BCC. These rates are slightly higher for superfi-
cial BCCs (85 percent) compared to nodular BCCs (75 per-
cent). The available studies are difficult to summarize and
compare, because they use different sensitizers, light sources,
and time between application and activation. Long-term fol-
low up for recurrence is sparse.

PDT has shown better clearance rates, tolerability, and
patient preference over topical 5% 5FU cream, when compar-
ing SCC in-situ treatment. When compared to combined
croytherapy and topical 5% 5-FU for squamous cell carcino-
ma, PDT has shown superior clearance rates as well as cosmet-
ic outcome. Although relatively new in the US, PDT is a legit-
imate and effective treatment option for SCC-in situ, and as
we continue to use this treatment, we are likely to find its opti-
mal niche in our skin cancer medicine chest.

Comparing PDT to surgical excision for BCCs showed a
14 percent recurrence rate for PDT at five-years, compared
to only four percent recurrence for surgery-treated BCCs.
About 75 percent of nodular BCCs and 85 percent of super-
ficial BCCs clear with at least three sessions of PDT.4

Although not superior to surgery, this study also confirms
that PDT is a viable option for both nodular and superficial

BCCs. Perhaps a more practical
approach to using PDT for
nodular BCCs is to use it in
combination with surgery or
destructive procedures.5

In variations of squamous cell
carcinoma, such as actinic cheili-
tis; verrucous carcinoma; squa-
mous cell carcinoma in-situ of the
penis, oral cavity, and orophar-
ynx; as well as in xeroderma pig-
mentosa, PDT has been shown to
effectively treat patients. This list
is certain to grow in the future.

Imiquimod
Imiquimod is a toll-like receptor
agonist and topical immune
response modifier approved for
the treatment of external genital
warts, actinic keratoses, and
superficial basal cell carcinoma.
Because this medication seems to
enhance a broad range of
cytokines and chemokines, the
immune response induced by
imiquimod has been beneficial for

other types of viral infections and skin cancers. Nodular BCCs
and melanoma in-situ seem to be particularly responsive to
imiquimod in my experience. We are just beginning to under-
stand the biology of the innate immune system, toll-like recep-
tors, and the cytokines involved in skin cancer eradication, due,
in large part to our use and success with imiquimod. However,
there are few, randomized, prospective studies on this subject. 

Imiquimod is approved for superficical BCCs and has been
shown to be effective in eradicating them about 85 percent of
the time when applied daily for six weeks. Nodular BCC is not
as well studied, but the current literature shows a 70-75 per-
cent clearance rate when applied daily up to 12 weeks. We
have performed a study using imiquimod daily for 16 weeks,
in an attempt to improve the clearance rate, however, we had
five failures out of 20, resulting in a 75 percent clearance rate.
This suggests that 16 weeks of treatment is no better than 12
weeks (unpublished data).
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The combination of curettage (without electrodessica-
tion) followed by imiquimod application may not only
improve the efficacy of treating nodular BCCs with
imiquimod, but this combination may improve the cosmet-
ic outcome as well.6,7

As for squamous cell carcinoma in-situ (Bowen’s disease),
there are moderate sized studies that have shown efficacy and
tolerability, which proves to be advantageous in certain situa-
tions. These include large SCC in-situ lesions, single or mul-
tiple lesions on the legs, nursing home or bedridden patients,
to name a few. This non-surgical form of treatment is also a
primary option for patients in whom cosmesis and avoidance
of surgical scarring is a primary concern.

Melanoma in-situ is a controversial topic when considering
non-surgical therapy. Many topical chemotherapeutic agents
have been used for melanoma in-situ, including retinoids and
5-FU, but surgical excision remains the standard of care. Most
texts describe a five to 20 percent recurrence rate of melanoma
in-situ (lentigo maligna) after surgical excision. This rate may
be lower when considering Mohs micrographic surgery and
MART-1 staining, but some argue that narrow margins are
not optimal when considering melanoma in-situ, especially on
sun damaged skin.  

The rationale for using imiquimod for melanoma comes
from the fact that imiquimod induces an immunologic
response, led by an elevation in local interferon-alpha and
other pro-inflammatory cytokines known to be beneficial in
melanoma therapy. There are several case reports and case
report series showing success with imiquimod as a primary
treatment of melanoma in-situ (Fig.2). A single prospective
study exists, showing a clearance rate of 93 percent (26 of 28
patients) when imiquimod was applied daily to melanoma in-
situ for 12 weeks.8

In theory, imiquimod may allow us to clear the peripher-
al margins in melanoma in-situ better than surgery because
of the predilection of “skip areas” in melanoma that may be
missed by surgery alone. This has not been proven.

Perhaps the best use of imiquimod for melanoma in-situ,
at this point, is in combination with surgical excision,
adding adjuvant topical treatment with imiquimod post-sur-
gical excision. This combination would also be helpful in
treating those with severe sundamage and lesions with “atyp-
ical melanocytes”at the peripheral margin. Some counter-
argue that it is best to use imiquimod prior to surgery in an
attempt to elicit an immune response against the tumor cells,
which may be lost post-excision. Five-year follow-up studies
and recurrence rate data using imiquimod as a primary treat-
ment for melanoma in-situ are not available.  

Because of its success with treating primary melanoma in-
situ, patients with metastatic melanoma to the skin have been
treated and completely cleared with topical imiquimod 5%

cream.9,10 Although imiquimod alone will not cure stage 4
melanoma, it does offer a non-surgical, palliative option for
metastatic melanoma to the skin, and this can be a very wel-
come treatment option for patients with visible metastatic
melanoma to the skin.

Perhaps more than any other situation, the immunosup-
pressed organ transplant patient challenges our knowledge of
cutaneous biology, cancer pharmacology and use of combi-
nations of surgical and non-surgical treatment options.
Imiquimod is also effective in treating skin cancer in these
patients without promoting organ rejection.

Continued Innovation
Topical non-surgical skin cancer treatment has been part of
our therapeutic repertoire for many years, and its use contin-
ues to grow. Light-based therapy is expanding in popularity
and acceptance for skin cancer therapy in the US. Novel uses
are being developed rapidly. PDT is certain to become a sta-
ple in dermatologic care, both for skin cancer as well as fol-
licular skin disease and cosmetic therapy. 

Our understanding of immune response modification has
solidified the importance of the toll-like receptors in skin can-
cer treatment and demands that we develop new immune
response modification medications to enhance our treatment
options. Continued innovation with non-surgical skin cancer
treatments alone and in combination with surgical procedures
will keep dermatologists on the leading edge of skin cancer
therapy. n

46 Practical Dermatology January 2008 

1. Neville JA, Welch E, Leffell DJ. Management of nonmelanoma skin cancer in 2007.

Nat Clin Pract Oncol 2007;4:462-9. 

2. Gross K, Kircik L, Kricorian G. 5% 5-Fluorouracil cream for the treatment of small superficial
Basal cell carcinoma: efficacy, tolerability, cosmetic outcome, and patient satisfaction. Dermatol
Surg 2007;33:433-9.

3. Bargman H, Hochman J.Topical treatment of Bowen's disease with 5-Fluorouracil.

J Cutan Med Surg. 2003 7:101-5.

4.Rhodes LE, de Rie MA, Leifsdottir R, Yu RC, Bachmann I, Goulden V, Wong GA, Richard MA,
Anstey A, Wolf P. Five-year follow-up of a randomized, prospective trial of topical methyl
aminolevulinate photodynamic therapy vs surgery for nodular basal cell carcinoma. Arch
Dermatol 2007;143:1131-6.

5.Berroeta L, Clark C, Dawe RS, Ibbotson SH, Fleming CJ. A randomized study of minimal curet-
tage followed by topical photodynamic therapy compared with surgical excision for low-risk
nodular basal cell carcinoma. Br J Dermatol. 2007;157:40;1-3. 

6. Tillman DK Jr, Carroll MT.Topical imiquimod therapy for basal and squamous cell carcinomas: a
clinical experience. Cutis 2007;79:241-8.

7. Wu JK, Oh C, Strutton G, Siller G. An open-label, pilot study examining the efficacy of curet-
tage followed by imiquimod 5% cream for the treatment of primary nodular basal cell carcinoma.
Australas J Dermatol 2006;47:46-8

8. Naylor MF, Crowson N, Kuwahara R, Teague K, Garcia C, Mackinnis C, Haque R, Odom C, Jankey
C, Cornelison RL. Treatment of lentigo maligna with topical imiquimod. Br J Dermatol 2003;149
Suppl 66:66-70.

9. Wolf IH, Smolle J, Binder B, Cerroni L, Richtig E, Kerl H. Topical imiquimod in the treatment of
metastatic melanoma to skin.Arch Dermatol 2003;139:273-6.

10. Shistik G, Prakash AV, Fenske NA, Glass LF. Treatment of locally metastatic melanoma: a novel
approach. J Drugs Dermatol. 2007;6:830-2.

Non-Surgical Skin Cancer Therapy


