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Comparison between 5% imiquimod 
cream and Jessner’s solution with 35% 
trichloroacetic acid chemical peel in the  
treatment of the facial field cancerization  
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solução de Jessner e ácido tricloroacético 35% no tratamento do 
campo cancerizável da face  

DOI: http://www.dx.doi.org/10.5935/scd1984-8773.20191141342 

ABSTRACT
Introduction: Cutaneous squamous cell carcinoma may originate from premalignant le-
sions, with actinic keratosis (AK) being the most frequent. The field cancerization is de-
fined as an area of apparently healthy skin, but with important photodamage around the 
AK lesions. In this study, we compared imiquimod, an immunomodulator , to a medium-
-strength chemical peel, with Jessner’s solution combined with 35% trichloroacetic acid.
Objective: To compare the efficacy/ acceptability of the two methods in treating the facial 
field cancerization.
Methods: Ten patients who underwent the two forms of treatment were selected: in one 
hemiface, they used 5% imiquimod cream three times a week for 4 weeks; in the other, 
they applied the medium-strength chemical peel, with Jessner’s solution combined with 
35% trichloroacetic acid. Patients were evaluated 30 days after the end of the treatment by 
counting the AKs and recording the degree of patient satisfaction and the adverse effects 
with both treatment modalities.
Results: Treatment with imiquimod led to the resolution of 51.8% of the AKs and me-
lanoses together and 72.8% when only the AKs were evaluated. Peeling treated 74.9% of 
AKs and melanoses and 79.1% of AKs. All patients felt satisfied at some level with both 
forms of treatment, with greater satisfaction with the chemical peel.
Conclusion: Both modalities were effective, but the chemical peel was more efficient and 
easier to apply, however, with more intense adverse effects
Keywords: Skin, cancer; Keratosis, actinic; Chemexfoliation

RESUMO
Introdução: O carcinoma espinocelular cutâneo pode originar-se de lesões pré-malignas, sendo a queratose 
actínica (QA) a mais frequente. O campo cancerizável é definido como área de pele aparentemente sã, 
porém com fotodano importante, em torno das lesões de QA. Neste estudo, comparamos o imiquimode, um 
imunomodulador com mecanismo de ação desconhecido, com o peeling médio combinado com solução de 
Jessner e ácido tricloroacético 35%. 
Objetivo: Comparar eficácia/aceitabilidade dos dois métodos no tratamento do campo cancerizável da face. 
Métodos: Selecionaram-se dez pacientes que foram submetidos às duas formas de tratamento: em 
uma hemiface, foi orientado o uso de imiquimode creme 5%, tres vezes por semana, durante quatro 
semanas; na outra,  foi realizado o peeling  médio combinado com solução de Jessner e ácido triclo-
roacético 35%. Os pacientes foram avaliados 30 dias após o final do tratamento através da contagem 
das QAs, registrando-se tambem o grau de satisfação dos pacientes e os efeitos adversos com as duas 
modalidades de tratamento. 
Resultados: O tratamento com imiquimode levou à resolução de 51,8% das QAs e melanoses em 
conjunto e 72,8% quando avaliadas apenas as QAs. O peeling tratou 74,9% de Qas e melanoses 
e 79,1% das QAs. Todos os pacientes se sentiram, de alguma forma, satisfeitos com as  duas formas 
de tratamento, sendo maior satisfação com o peeling. 
Conclusão: As duas modalidades foram efetivas, mas o peeling foi mais eficaz e de mais fácil aplicação, 
entretanto com efeitos colaterais mais intensos.
Palavras-chave: Neoplasias cutâneas; Abrasão química; Ceratose actínica
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INTRODUCTION
Actinic keratosis (AK) or solar keratosis is a highly fre-

quent premalignant lesion that occurs mainly in light-skinned 
adults and elderly individuals, due to chronic exposure to ultra-
violet radiation. Clinically, AK presents as a papular lesion co-
vered with dry scales, with a rough surface and variable color, 
located predominantly on sun-exposed areas such as the face, 
neck, ears, neckline, forearms, and backs of hands, and the scalp 
of bald men1,2 These lesions not only serve as a sensitive and 
reliable marker of exposure to ultraviolet radiation, but are also 
precursors of potentially invasive squamous cell carcinomas. The 
potential for carcinogenesis of solar keratoses remains uncertain, 
but it is estimated that in patients with multiple lesions, it ranges 
from 6 to 10% in ten years.3 Malignant degeneration is more 
common in individuals with light skin, advanced age, excessive 
solar exposure, and immunosuppression.

Histological studies show that the majority of cutaneous 
squamous cell carcinomas are derived from actinic keratosis le-
sions. It is still not possible to predict exactly which AK lesions 
will progress to SCC, thus requiring their prompt treatment.4

The term “field cancerization” was coined by Slaughter 
in 1953 when studying the histological alterations in peritumo-
ral tissues of squamous cell carcinoma, where he observed the 
emergence of new and multiple primary lesions.5 The concept 
is based on the fact that apparently normal skin around actinic 
keratosis lesions contains subclinical preneoplastic abnormalities 
– evidenced by histological tests and molecular analyses -, that 
allow the emergence of new lesions and local recurrence.6 Field 
cancerization can be diagnosed clinically via findings, upon der-
matological examination, of multiple AK lesions and other con-
ditions such as solar lentigo, pigmentation disorders, altered skin 
texture, wrinkles, xerosis, and solar elastosis.

Imiquimod is an immunomodulator derived from the 
imidazoquinoline family and whose mechanism of action is still 
largely unknown. The drug acts by inhibiting tumor prolife-
ration through the toll-like receptor7, acting as a stimulator of 
immune response and inducer of tumor apoptosis.7,8 Its use is 
approved in humans for lesions resulting from papilloma virus 
infection and is also used, with variable response, in the treat-
ment of actinic keratoses, basal cell carcinoma, Bowen’s disease, 
squamous cell carcinoma, epitheliotropic lymphoma, and kera-
toacanthoma.

Chemical peels are the application of one or more caustic 
agents on the skin, so as to generate controlled destruction of the 
skin’s layers. Chemical peels are classified as superficial (complete 
or partial destruction of the epidermis), medium (reaching the 
papillary dermis), and deep (lesion down to the mid-reticular 
dermis).9 The medium form of peel has been the most widely 
used in clinical practice, with the sequential combination of the 
application of Jessner’s solution (association of resorcinol, sali-
cylic acid, and lactic acid, with ethanol as the vehicle), followed 
by  35% trichloroacetic acid. It is safe, easy to apply, and has a 
wide range of applications, including actinic keratoses, photoa-
ging, and dyschromia. The initial application of Jessner’s solution 
allows more rapid absorption of the second chemical agent.10

OBJECTIVES
The study’s objective was to compare the efficacy and 

acceptability of the two treatment modalities for field canceriza-
tion of the face, as well as to objectively observe the number of 
AK lesions before and after the treatments and to verify the side 
effects of the medications used.

METHODS
The study was approved by the Institutional Review 

Board of HU–UFPI under protocol 67283517.2.0000.8050. 
Study subjects signed a free and informed consent form. This 
was a prospective, longitudinal intervention study with a resear-
chers’ convenience sample of 10 patients diagnosed with field 
cancerization of the face at the Dermatology Outpatient Clinic 
of Hospital Universitário, Universidade Federal do Piauí (HU-
-UFPI), Brazil. The principal criterion for choice of patients was 
ease of access, with preference for patients residing in Teresina, 
the capital city of Piauí State, since there was a limited amount 
of the investigation drug available. The attempt was to minimize 
treatment dropout and loss of patient follow-up.

In order to be included in the study, participants needed 
to have at least ten lesions consistent with actinic keratosis of 
the face or at least five on each hemiface. The sample excluded 
patients already in treatment or over 80 years of age.

Participants were instructed to apply 5% imiquimod 
cream (Modik® Germed Pharma, Fortaleza CE, Brazil) on the 
right hemiface three times a week for four weeks. On the left 
hemiface, they were instructed to perform the pre-peel prepara-
tion with the daily application of 0.025% retinoic acid for four 
weeks. The topical medication was suspended five days before 
the Monheit chemical peel (Jessner’s solution followed by 35% 
trichloroacetic acid). (Figure 1)

All the participants were submitted to both forms of 
treatment in order to make the comparator groups as equivalent 
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Right 
hemiface

Left 
hemiface

•	 5% imiquimod cream three times a week for 

four weeks

•	 Evaluation one month after end of treatment

•	 Pre-peel preparation with 0.025% 

retinoic acid for four weeks, suspended 

five days before chemical peel

•	 Peel with Monheit combination 

•	 Evaluation one month after end of 

treatment

Figure 1: Distribution of sample participants according to photo type
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as possible and to avoid selection bias. The sample was chosen 
at the authors’ convenience and not randomly (a potential limi-
tation to the study). All formulas for calculating sample size for 
clinical trials provide for random choice of participants, which is 
not the case in the current study.

EVALUATION CRITERIA
Lesions consistent with actinic keratosis were recorded 

before treatment and one month afterwards, on forms prepared 
specifically by the authors.

Evaluation of the presence of AKs was done by two colla-
borating dermatologists who were unaware of which treatment 
had been performed on each hemiface (single-blind study), 30 
days after the end of the treatments. The number of lesions used 
to evaluate the results was the simple arithmetic mean of the 
sum obtained from the evaluation forms completed by the col-
laborators. (Figure 2)

The participants’ degree of satisfaction with the treat-
ments was analyzed with a questionnaire prepared by the pro-
ject’s authors, based on the previously published Treatment Satis-
faction Questionnaire for Medication, version 1.4. 

Data obtained on the treatments’ efficacy and patient sa-
tisfaction with the treatments were compared and recorded on 
graphs and tables.

RESULTS
Ten patients were evaluated (eight females and two ma-

les). One female patient dropped out of follow-up after the end 
of treatment. The total sample thus consisted of nine patients. 

As for age bracket, five participants (55.6%) were in their 
seventies, two (22.2%) were in their sixties, and two (22.2%) 
were in their fifties.

5% imiquimod cream
Patients had a mean of 98.5 lesions on the area treated 

with 5% imiquimod cream, considering actinic keratoses and 
solar melanoses, with resolution of 51 of these lesions (51.8%) 
and 47.5 remaining lesions (48.5%). Considering only actinic 
keratoses, resolution was 72.8% (with 14 remaining lesions out 
of a total of 51.5). (Graph 1)

Chemical peel with Jessner’s solution and 35% tri-
chloroacetic acid

Patients had a mean of 117.5 lesions, considering AKs 
and solar melanoses, on the area treated with the medium peel. 
Resolution was 74.9% (88 lesions, with 29.5 remaining lesions). 
When evaluated separately, actinic keratoses showed 79.1% 
treatment success (resolution of 55 of the lesions).

Patients’ opinions
Patients were interviewed as to their degree of satisfac-

tion with the two treatments. The majority of patients (88.9%) 
reported that they were satisfied with the results with 5% imi-
quimod cream, considering the long treatment time and ease of 
treatment (66.7%). As for the Monheit peel, the majority were 
satisfied (55.6%), while an important share (33.3%) were extre-
mely satisfied with the results; 88.8% found the treatment accep-
table or not too prolonged, and 55.5% found the treatment easy.

At the end of the interview, patients were asked which 
treatment they would choose for the entire face. Seven (77.8%) 
said they preferred the peel, while two (22.2%) preferred imi-
quimod.

Side effects
All the patients reported side effects, regardless of the 

treatment modality. They all reported erythema and peeling, 
while two (22.2%) and five (55.6%) reported ulcerations and 
wounds on the application site for 5% imiquimod cream and 
the peel, respectively. Most of the patients found the side effects 
occasionally uncomfortable (77.8% in the case of the imiquimod 
cream) or very uncomfortable (44.4% with the chemical peel).

There were no reports of secondary infection, milium, or 
herpes simplex. (Figure 3)

 DISCUSSION
Actinic keratoses were the fourth most frequent diagno-

sis in the Dermatology Outpatient Clinic in a case series con-
ducted in Brazil in 2006, accounting for 5.1% of the conditions 
assessed.11 They are the most frequent lesions in the spectrum 

Graph 1: Treatment success rates with 5% imiquimod cream according to 
type of lesion

Figure 2: 
Model form used to record 
lesions before and after 
treatment. Two cards 
were used (one for each 
collaborating 
dermatologist), in two 
different moments: before 
and one month after 
treatment, obtaining the 
arithmetic mean of the 
number of lesions.

All lesions	 Solar melanosis	 Actinic keratosis

51,8%
28,7%

72,8%

Patient Number:
Age:
Sex:

Key
Actinic keratosis	 Solar melanosis



of squamous cell carcinoma, and in this context the natural his-
tory can evolve to three outcomes: involution, persistence, and 
differentiation into in situ or invasive SCC.  The malignant con-
version rate remains uncertain, with studies showing extremely 
variable rates, ranging from 0.1% to 20%. Prevalence in the po-
pulation older than 40 years in the Northern Hemisphere ran-
ges from 11% to 25%.12 Field cancerization of the skin can be 
defined as an area with important solar exposure, chronically 
damaged skin, with multiple solar keratosis lesions, in addition 
to other findings of damage from exposure to UV radiation. The 
most widely used drugs in topical treatment of AK are 5-fluo-
rouracil, imiquimod cream (5% and 3,75%), and 3% sodium di-
clofenac gel.

5% imiquimod cream was initially used for treatment of 
genital and perianal warts. It was used off-label to treat various 
conditions, such as Bowen’s disease, invasive SCC, malignant 
lentigo, molluscum contagiosum, keloid scars, and other diseases. 
It was later approved for treatment of actinic keratosis, including 
superficial AK.

Imiquimod is used in various ways to treat AKs. Three 
studies assessed treatment with the 5% formulation, three times 
a week for four weeks, where overall resolution of lesions ran-
ged from 54% to 69%.13 In our study, the rate was 72.8%, thus 
higher than in previously published studies. When used accor-
ding to the package insert instructions, the therapeutic success 
rates are higher (84%). No studies were found on the destructive 

potential of imiquimod in solar melanoses, caused by the final 
inflammatory effect on field cancerization. Local inflammation 
is known to be part of imiquimod’s mechanism of action.14

Various adverse effects have been reported, but almost al-
ways restricted to the application sites, such as erythema, pruritis, 
burning sensation, erosions, and ulcerations.

All the patients reported some side effect from the use 
of imiquimod, and 22,2% reported important side effects such 
as ulcerations and wounds. This is consistent with the literature, 
since the studies report frequent skin reactivity, with 31% sho-
wing severe erythema, 30% crusts, and 19% ulcerations15 Most 
of the patients reported that the side effects were somewhat un-
comfortable (77,8%), which is also corroborated by the literatu-
re, stating that the medication is well-tolerated.16

Stockfleth et al. reported that 84% of lesions treated with 
5% imiquimod cream resolved with a 12-week cycle, but that 
local irritative reactions were common.17 However, this was not 
the treatment time used in our study, which may explain the 
lower therapeutic response.

Jessner’s solution is a chemical peel formulation consis-
ting of the association of salicylic acid, lactic acid, and resorcinol. 
This combination was initially used by Monheit and uses all 
three compounds’ keratolytic capacities with resorcinol’s depig-
menting capacity to enhance the effects, even at lower concen-
trations.18 When used before trichloroacetic acid, the absorption 
is increased, promoting medium-depth destruction.l

Figure 3: 
A. pretreatment;  
B. posttreatment
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