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Objective: To determine if the complete response rates
of lentigo maligna (LM) to imiquimod, 5%, cream can
be improved by the addition of a topical retinoid.
Design: Prospective randomized study of patients
treated with imiquimod alone vs imiquimod plus a
topical retinoid, followed by conservative staged excisions.

Results: Forty-six patients with 47 LMs were randomized to receive monotherapy: 42 of 47 LMs reached the
intended treatment duration, with 27 complete responses (64%). Forty-four patients with 44 LMs were randomized to receive combined therapy: 37 of 44 LMs
reached the intended treatment duration, with 29 complete responses (78%). This difference did not reach statistical significance (P =.17). There have been no recurrences to date, with a mean follow-up period of 42 months.

Setting: Mohs surgical clinic in an academic
Conclusions: Among patients who received topical imi-

institution.
Patients: Ninety patients with biopsy-confirmed LM.
Interventions: Ninety patients with 91 LMs were randomized into 2 groups. One group received imiquimod,
5%, cream 5 d/wk for 3 months, while the other group
also received tazarotene, 0.1%, gel 2 d/wk for 3 months.
Following topical therapy, all patients underwent staged
excisions and frozen section analysis with Melan-A immunostaining to confirm negative margins.
Main Outcome Measure: The presence or absence of

residual LM at the time of staged excision.
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quimod with vs without tazarotene, 22% (8 of 37) of lesions vs 36% (15 of 42) of lesions showed residual LM on
staged excisions. Pretreating LM with imiquimod, 5%, cream
may decrease surgical defect sizes; however, total reliance
on topical imiquimod as an alternative to surgery may put
the patient at increased risk of a local recurrence.
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(LM) AND
its invasive counterpart LM
melanoma present daunting
clinical challenges because of
the difficulty in reliably procuring clear peripheral surgical margins to
prevent local recurrences.1 The current standard of care for the treatment of LM and LM
melanoma is to perform staged surgical excisions in an attempt to verify negative perimeter margins before surgical repair.2
Staged excisions have reduced perimeter recurrences but have not eliminated them. Unfortunately, staged excisions result in significant morbidity due to the large sizes of
the LM defects compared with those of other
melanoma subtypes. In addition, LM tends
to occur in cosmetically sensitive areas, such
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as the head and neck. In a previous study3
at our institution, less than 50% of LM
staged excisions demonstrated negative tumor margins after 1 stage using 5-mm margins. A second study4 of LM staged excisions using 2-mm to 3-mm margins showed
that 50% of tumors were still present after
2 stages. A third study5 calculated a mean
requirement of 7.1-mm margins to clear LM.
Because most LM tumors are located on the
face and scalp, they often encroach on tissue at the nose, eyelids, ears, and lips. The
subclinical extension of LM, leading to large
surgical defect sizes, renders the use of a
nonsurgical approach desirable.
Several nonsurgical treatments have
been applied to LM but with high recurrence rates. Such techniques include cryo-
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surgery, 5-fluorouracil, azelaic acid, laser, and radiation
therapy.6-9 More recently, imiquimod (a novel immune
response modifier) has been approved by the Food and
Drug Administration for the treatment of genital warts,
actinic keratoses, and superficial basal cell carcinoma of
the trunk.6,10,11 In addition, several case reports and small
series have demonstrated the potential efficacy of imiquimod in LM.12-14 Previously published were results on
the treatment of 40 patients with topical imiquimod, followed by total removal of the tumor with staged excisions using conservative 2-mm margins; the data showed
that 30 of 40 patients had no residual signs of tumor histologically at the time of surgery, for a complete response rate of 75%.15
The clinical response to imiquimod is not uniform
among patients. Some respond rapidly, with significant
signs of inflammation, while others fail to have any notable reaction to the medication. We theorized that we
may be able to induce a more potent inflammatory response in those 25% of patients who do not achieve a complete response with imiquimod alone by enhancing drug
penetration through disruption of the stratum corneal barrier with the addition of a topical retinoid (tazarotene,
0.1%, gel). The objective of this study was to evaluate
the efficacy of adding topical tazarotene to a topical imiquimod regimen in treating LM vs a control group treated
with imiquimod alone. Results were verified by complete staged excisions using 2-mm margins following
completion of the topical therapy.

Figure 1. An India ink tattoo is placed in the center of the biopsy scar to
enable centering of the template correctly over the tumor at the completion
of topical therapy.

METHODS
The internal review board at The University of Utah School of
Medicine approved a prospective randomized trial designed to
include 80 patients with biopsy-proved LM (Huntsman Cancer Institute). This sample size was determined using data from
a previous study15 of 40 patients as a reference. Patients were
randomized equally to 1 of 2 groups. One group received imiquimod, 5%, cream 5 d/wk (Monday through Friday), with an
intended treatment duration of 3 months. The other group also
received tazarotene, 0.1%, gel 2 d/wk (Saturday and Sunday).
Patients were randomized using a 1:1 random number table for
2 interventions generated by the clinical trials office at our institution. Informed consent, enrollment, and randomizations
were completed by a representative from the clinical trials office at our institution. Because of the nature of the treatment
arms, study participants, medical staff, and study staff were not
blinded after the assignment was made. To increase the likelihood of a significant result, the study protocol was amended
to include an additional 10 patients to compensate for those
who had dropped out. All 90 patients were enrolled between
June 30, 2005, and March 14, 2008.
To avoid the risk of treating invasive LM melanoma with
topical imiquimod, all visible signs of LM were removed using
a shave excision at the first visit. Patients were asked to return
in 1 month, allowing the biopsy wound to heal before starting
topical treatment. If a nidus of invasion was identified histologically, the patient was ineligible for the study and proceeded straight to surgery. To identify tumor sizes as accurately as possible, the tumor was viewed under a Wood lamp,
and the tumor outline was inscribed on the skin with a marking pen and transferred to a transparent plastic template. An
India ink tattoo was placed in the center of the biopsy scar to
enable centering of the template correctly over the tumor at the

Figure 2. The tumor footprint is retraced onto the skin using the template
with 2-mm margins added.

completion of therapy (Figure 1). In both treatment arms, patients were instructed to treat an area extending 1 in (2.54 cm)
beyond the outlined tumor margins. Patients were monitored
monthly to assess the degree of inflammation present clinically and to screen for any clinical signs of tumor regrowth during topical therapy.
Inflammatory responses were graded by the maximum intensity observed using a scale of 0 to 3 (0 indicates no inflammation; 1, pink; 2, red; and 3, the presence of erosions, oozing, or eschar). Patients were instructed to stop treatment for
1 week if there was sufficient inflammation to cause oozing or
crusting and then were allowed to restart treatment. Two months
after cessation of topical treatment (to allow for resolution of
inflammation), the tumor footprint was retraced onto the skin
with the template (Figure 2) and excised using 2-mm margins via a staged excision with radial frozen sections4 and
Melan-A immunostaining.16 Patients were considered to have
a complete response if no residual LM was seen. Patients who
had residual tumor centrally but had greater than 2 mm of uninvolved skin from the perimeter edge were considered to have
an incomplete response but did not require additional stages
of surgery. Patients who had residual tumor that extended to
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Table. Treatment Groups and Response to Treatment

Variable

Imiquimod-Alone
Group
(n = 46) a

Combined
ImiquimodTazarotene
Group
(n = 44) b

47
42

44
37

1
4

6
1

27
15

29
8

Total lesions
Lesions reaching the intended
treatment duration
Patient dropout
Because of adverse effects
For other reasons
Lesions
Complete response
Treatment failure
a Eleven female and 35 male.
b Thirteen female and 31 male.

within 2 mm of the outside edge of excision underwent additional stages of surgery. Once a negative margin was verified,
surgical reconstruction was performed.
RESULTS

Ninety patients (24 women and 66 men) were enrolled;
47 LMs on 46 patients were randomized to receive imiquimod alone, while 44 LMs on 44 patients were randomized to receive both imiquimod and tazarotene
(Table). The mean age of participants was 68.2 years (age
range, 35-92 years). The ratio of men to women was
2.75:1. In the group treated with imiquimod alone, 41
of 46 patients (42 of 47 LMs) reached the intended treatment duration of 3 months, with 1 patient dropping out
because of excessive inflammation and 4 patients dropping out for unrelated reasons. Of 42 LMs that were treated
for 3 months, 27 had complete responses verified by staged
excisions of the entire tumor footprint, for a complete
response rate of 64% (27 of 42). In the group treated with
combined imiquimod-tazarotene, 37 of 44 patients (37
of 44 LMs) reached the intended treatment duration, with
29 complete responses recorded at the time of surgery,
for a complete response rate of 78% (29 of 37). The 14%
difference in complete responses between the 2 groups
did not meet statistical significance (P = .17).
Among 23 total lesions in both groups experiencing
a treatment failure, all showed residual disease centrally. In 22 of 23 lesions, tumor extended to within 1
mm of the peripheral margin, requiring additional stages
of surgery. A mean of 2.3 stages was required to obtain a
clear perimeter margin. Generally, 3 to 4 mm was resected with each additional stage.
Six patients in the combined therapy group dropped
out because of adverse effects, while 1 patient dropped
out for reasons unrelated to treatment. Among the 6 with
adverse effects, 5 went on to surgery; 4 of 5 documented
complete responses, while 1 harbored residual disease,
although these data were not included in the final analysis. One patient did not undergo surgery because of unrelated health issues.
In regard to clinically observed inflammation, 25 of
42 patients (60%) in the monotherapy group achieved a

grade 2 or 3 inflammatory response, with 15 of 25 having no signs of tumor at the time of excision, for a 60%
complete response rate. Seventeen of 42 patients (40%)
achieved a grade 0 or 1 inflammatory response, with 12
of 17 having no residual tumor at excision, for a 71% complete response rate. In the combined therapy group, 30
of 37 patients (81%) achieved a grade 2 or 3 inflammatory response, with 26 of 30 (87%) having a complete
response, while 7 of 37 patients (19%) had a grade 0 or
1 inflammatory response, with 3 of 7 having a complete
response. Patients in the combined therapy group had a
significantly higher overall inflammation score (mean,
2.3) than those in the monotherapy group (mean, 1.8)
(P =.02). There have been no recurrences to date, with a
mean follow-up period of 42 months.
Of 46 patients in the monotherapy group, 5 did not reach
the intended treatment duration: 1 withdrew because of
adverse effects in which the patient consistently developed a grade 3 inflammatory response despite successive
1-week drug holidays, for a 2% dropout rate because of
adverse effects. The remaining 4 patients withdrew from
the study for other reasons, such as withdrawal of informed consent or unrelated health issues. Of 44 patients
in the combined therapy group, 7 did not reach the intended treatment duration: 6 withdrew because of adverse effects and 1 for unrelated reasons, for a 14% dropout rate because of adverse effects. Of note, despite the fact
that we had removed all visible signs of tumor at the onset of topical therapy, 1 patient developed brown pigment at the treatment site in the 2-month interval between topical therapy completion and surgery. At surgery,
this patient was found to have a nidus of invasive melanoma (0.32-mm Breslow depth and Clark level III). The
patient subsequently underwent a full-thickness excision
using 1-cm margins with intraoperative margin control and
Melan-A immunostaining.
COMMENT

The data show a clear increase in clinical signs of inflammation when tazarotene was added to topical imiquimod, with 60% (25 of 42) of patients who received
imiquimod alone achieving a grade 2 or 3 inflammatory
response compared with 81% (30 of 37) of patients who
received the imiquimod-tazarotene combination. The disparity in the rates of high-grade inflammation was 21%
in favor of the combined therapy group, yet the overall
14% difference in complete responses between the 2
groups was more modest. Moreover, the data were paradoxical in the monotherapy group, where there was a 71%
(12 of 17 patients) complete response rate among patients with modest degrees of inflammation vs a 63% (15
of 24 patients) complete response rate among patients
with high degrees of inflammation. In the combined
therapy group, 43% (3 of 7) of patients with lower degrees of inflammation had complete responses, while 87%
(26 of 30) of patients with high degrees of inflammation
had complete responses.
There are several possible explanations for the
observed data. First, the study may have been underpowered, and had there been more patients, a statistical
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advantage might have been observed in those patients
receiving both imiquimod and a topical retinoid. Second, the degree of the inflammatory response may not
be as important as the quality of the inflammatory
response. Compared with the nonresponders, the complete responders may produce a more effective inflammatory repertoire that does not directly correlate with
the intensity of the inflammatory response seen on
physical examination. Third, it may be that some LM
cells are impervious to the inflammatory response
regardless of its intensity or quality. Fourth, some
patients may have a low density of toll-like receptors on
the effector cells or may have a normal density of receptors but weak binding avidity to imiquimod that is not
directly reflected in the clinically observed inflammatory response.
As physicians, we are left to sort out the relative value
of pretreating patients having LM using imiquimod with
vs without a topical retinoid, followed by conservative
staged excisions. Based on prior published experience of
finding invasive melanoma at the time of staged excisions in patients referred with a diagnosis of LM (16%
had unanticipated invasion seen on staged excisions),3
it is our standard of practice to remove all the observable tumor before commencing topical therapy. In addition, while patients are receiving topical therapy, we
evaluate each patient monthly to ensure that he or she
is not developing any clinical signs to suggest that the
melanoma is recurring. Indeed, 1 patient in this study
developed clinical signs of tumor regrowth between the
cessation of topical therapy and the staged excision and
had a thinly invasive melanoma, a diagnosis that was initially excluded by complete saucerization of the tumor
before commencing topical therapy. This case demonstrated that the development of an invasive melanoma
can occur following saucerization (presumably due to repopulation from follicular or perimeter involvement), and
a high degree of clinical surveillance is warranted in all
patients.
Herein, our absolute best complete response rate
with topical treatment was 78% (29 of 37 LMs in the
combined therapy group), theoretically optimized by
the addition of a topical retinoid; therefore, using topical imiquimod as an alternative to surgery carries a
potentially increased risk of a local recurrence. What
then is the usefulness of using topical imiquimod in
LM? It is our opinion that topical imiquimod is useful
as a means of reducing the morbidity of LM surgery and
possibly decreasing recurrence rates. When LM occurs
at cosmetically sensitive sites where surgical defect sizes
are more likely to be morbid, it is our current practice
to surgically remove all visible evidence of LM at the
initial consultation to rule out unexpected invasion by
saucerizing the entire tumor as viewed under a Wood
lamp. We create a template of the tumor footprint, as
previously discussed. The patient returns 1 month after
healing by second intent and commences treatment
with the imiquimod, 5%, cream 5 d/wk and is reevaluated at 4-week intervals. If no inflammation is observed,
we add tazarotene, 0.1%, gel on the weekends. After a
patient reaches the intended treatment duration of 3
months, we allow the inflammation to resolve for an

additional 8 weeks and then perform a conservative
staged excision using 2-mm margins around the perimeter of the original tumor outline.
In our opinion, the benefits of this approach greatly
outweigh the risks. First, surgical defect sizes may be
markedly reduced based on the fact that most patients
pretreated with imiquimod have negative histologic
margins using 2-mm excisions, while less than 50% of
patients not pretreated with imiquimod have negative
histologic margins using 5-mm excisions.3 Second, from
the perspective of the pathologist, excised LM margins
treated with imiquimod are much easier to interpret
because atypical junctional melanocytic hyperplasia,
characteristic of skin with chronic sun exposure, is
largely eliminated and renders margin assessment less
ambiguous. We like to use positive and negative control
specimens when performing LM staged excisions. The
positive control is a Melan-A immunostain on the original biopsy specimen, and we submit negative controls
as previously reported,17-19 usually from contralateral
sun-exposed sites, which further reduces ambiguity in
defining negative tumor margins (ie, when the LM excision is identical in melanocyte pattern and density to
those of the negative control, we define that as a negative margin). To date, we have observed no recurrences
in this patient cohort, with a mean follow-up period of
42 months. Previously published recurrence rates hover
around 6% for staged excisions alone.4,20-22 We would
argue that the morbidity of standard staged excisions
can be greatly reduced if the patient is pretreated with
topical imiquimod before a staged excision, without
undue added risk to the patient.
In a sense, the treatment approach we are using is a
combination of surgery to remove the central tumor (saucerization of the entire visualized tumor at the initial visit)
and topical imiquimod to eradicate residual atypical junctional melanocytic hyperplasia found at the perimeter.
It has been well documented that concordance rates are
fair at best among dermatopathologists reading LM margins for staged excisions,17 so there is additional ambiguity that what we are calling LM may actually be a wide
spectrum of lesions featuring atypical junctional melanocytic hyperplasia on sun-damaged skin that may or may
not be melanoma biologically. Until we have molecular
markers to identify those lesions that truly are destined
to become invasive melanoma, the challenge remains to
remove the tumors as conservatively as possible without unnecessarily disfiguring the patient, while eliminating as effectively as possible the cells that may progress to high-risk tumors.
Our study was conducted at a single institution among
few surgeons and with a single Mohs surgeon (G.M.B.)
reading the pathological results. It is possible that a larger
sample size might have produced a more significant difference between the treatment groups. We acknowledge that LM recurrence can be delayed for many years.
Therefore, we are keeping a vigilant watch on our patients treated with topical imiquimod and followed up
by conservative staged excisions using 2-mm margins to
ensure that conservative therapy is not placing them at
undue risk for future recurrences.
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