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Trichloroacetic acid peeling in the treatment 
of actinic melanosis in the back of the hands: a 
comparative randomized study between two 
vehicles
Peeling de ácido tricloroacético no tratamento de melanoses actíni-
cas no dorso das mãos: estudo comparativo e randomizado entre dois 
veículos
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ABSTRACT
   Introdução: actinic melanosis is a pigmentation disorder caused by the cumulative action 

of sunlight on the skin and its incidence increases with advancing age. 
  Objective: Considering the lack of studies comparing agents with the same concentration, 

however in different vehicles, the authors compared the clinical effects of chemical pee-
lings performed with 20% trichloroacetic acid (ATA) paste or solution in the treatment of 
actinic melanoses in the back of the hands.

  Methods: A prospective, controlled, randomized study was carried out with 15 patients 
bearers of bilateral actinic melanoses on the back of the hands. Three monthly sessions 
with 20% ATA peelings were performed with paste in one hand and solution in the other. 
The degree of whitening was evaluated by 13 blinded dermatologists, and patients were 
asked about the satisfaction and preferred method. 

  Results: There was no preference for any of the methods used (p = 0.41), however, ac-
cording to the medical evaluation, there was greater whitening with the paste (p = 0.01). 
Only the paste caused significant adverse effects, affecting 4/15 patients. 

  Conclusions: Compared to the solution, when applied for two minutes in the treatment 
of actinic melanosis, the 20% ATA paste had greater whitening capacity, however demons-
trated a tendency to cause more local adverse effects.

  Keywords: trichloroacetic acid; melanosis; hand; chemexfoliation; skin pigmentation

RESU MO
  Introdução: A melanose actínica é transtorno de pigmentação originado pela ação cumulativa da luz 

solar na pele, e sua incidência aumenta com o avanço da idade. 
  Objetivo: Considerando a falta de estudos que comparem agentes com igual concentração, porém em 

veículos diferentes, analisamos os efeitos clínicos de peelings químicos realizados com pasta ou solução 
de ácido tricloroacético (ATA) 20% no tratamento de melanoses actínicas do dorso das mãos. 

  Métodos: Estudo prospectivo, controlado, randomizado, com 15 pacientes portadoras de melanoses 
actínicas bilaterais no dorso de mãos. Foram realizadas três sessões mensais de peelings de ATA 20% 
em pasta em uma das mãos e em solução na outra. Foram avaliados o grau de clareamento por 13 
dermatologistas cegados e a satisfação e preferência de método pelas pacientes. 

  Resultados: Não houve preferência por qualquer dos métodos utilizados (p = 0,41), porém, segundo 
avaliação médica, houve clareamento mais intenso com a pasta (p = 0,01). Apenas a pasta provocou 
efeitos adversos significativos, afetando quatro das 15 pacientes. Conclusões: Em relação à solução, 
a pasta de ATA a 20%, quando aplicada por dois minutos no tratamento das melanoses actínicas, 
demonstrou clareamento mais intenso, porém revelou tendência a causar mais efeitos adversos locais. 

  Palavras-chave: ácido tricloroacético; melanose; mãos; abrasão química; pigmentação da pele
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INTRODUCTION
In a study conducted by the Brazilian Society of Der-

matology, pigmentation disorders were the most frequent causes 
of visits to dermatological practices among patients aged 40-64 
years. 1 Actinic melanosis (AM), or solar melanosis, is a common 
skin disorder among these dermatological complaints, originat-
ing from the cumulative action of sunlight on the skin after the 
third or fourth decades of life.2, 3

In addition to the effective and regular protection against 
the sun, treatment of melanoses includes topical medications 
with lightening effect and ablative procedures such as cryother-
apy, laser, intense pulsed light and localized application of caustic 
liquids such as trichloroacetic acid (TCA) and phenol. The ap-
plication of caustic agents in the form of chemical peelings on 
the dorsum of the hands is also reported in the treatment of solar 
melanosis. A more diffuse application of the caustic agent in the 
affected region has the additional effect of treating incipient or 
sub-clinical lesions, as well as other aspects of photoaging often 
associated with solar melanosis. 4, 5

Despite the availability of a number of options for the 
treatment of solar melanosis, there are few studies comparing 
techniques.

The use of TCA for performing chemical peels have 
been reported mainly in two vehicles: aqueous solution and wa-
ter-soluble paste.

In general, the TCA peeling in aqueous solution is car-
ried out in successive applications, interspersed with standard-
ized time intervals after which the level of the inflicted damage 
(frosting) caused by prior applications is checked. 6

The TCA paste was created with the purpose of obtain-
ing greater uniformity in the acid’s effect. Pastes are semisolid 
consistency pharmaceutical preparations that contain a signifi-
cant proportion of insoluble solid particles (~20-50%), and are 
formulated with excipients of oily or aqueous characteristics. 2

The rheological characteristics of the pharmaceuti-
cal preparations interfere with the speed of release of the ac-
tive principle, in speed of evaporation of the solvent and in the 
amount of the active principle applied per area of skin.

In the present study, the authors compared the efficacy 
and safety of TCA (paste and solution) in the treatment of solar 
melanosis in the dorsum of the hands.

METHODS
A prospective, controlled, randomized, clinical trial was 

performed with 15 selected patients who bore at least five AM 
lesions on the dorsum of the hands and sought care at the Der-
matology Ambulatory of the Hospital Universitário Evangélico 
de Curitiba (Curitiba, Paraná State, Brazil).

The exclusion criteria were: individuals with previous or 
current history of warts or recurrent herpes in the dorsum of the 
hands; pregnant women or nursing mothers; patients with active 
skin infection in the site of application the peeling; history of 
hypersensitivity to TCA, sunburn in the previous three days, sur-
gery, cryotherapy, radiation therapy or PUVA in the previous six 
weeks; patients under systemic use of isotretinoin in the previous 

six months; and patients unable to understand the post-peeling 
care instructions or who were unable to complete the study.

The TCA solution was prepared only in demineralized 
water, and the base paste for the TCA contained the following 
components: glycerin, sorbitol, talc, aerosil, Veegum k, blanc co-
vasop, phenonip and water. The concentration of TCA was titled 
at 20% of solute mass / solution mass for both formulations.

Three peeling sessions were performed with 30-day 
intervals. Before the application, the dorsa of the hands were 
degreased with 70% alcohol. In a random manner, the dorsum 
of one hand was treated with 20% TCAA solution and the other 
with 20% TCA paste. The preparation type chosen in the first 
session was applied to the same hand in the following two ses-
sions. The application of the paste was performed with a spatula, 
leaving the product in contact with the skin for two minutes, 
with the application site being washed thoroughly with 0.9% 
saline until complete removal. The solution was applied in layers 
with a moistened gauze until the appearance of level II frosting 
(white uniform cover with a bright pink background), without 
rinsing. The patients were instructed not to wash their hands in 
the following three hours after the application and to use liquid 
petrolatum in the application site during the following five days. 
They were also instructed not to get exposed to the sun and 
apply sunscreen daily. Both the sunscreen and the liquid petrola-
tum were standardized and provided.

The degree of lightening of the lesions was evaluated 
by 13 dermatologists through photographs taken before and 30 
days after the end of treatment, without identifying the meth-
od used. The level of improvement was evaluated according to 
a semiquantitative scale ranging from 0 to 3 (0 – Absence of 
improvement/whitening <25%, 1 – Slight improvement/whit-
ening 25-50%, 2 – Moderate improvement/whitening 50-75%, 
3 – Significant improvement/whitening >75%).

Finally, the degree of satisfaction of each patient regard-
ing each treatment was evaluated by using a scale with three 
choices: unsatisfied, somewhat satisfied and satisfied.

The research project was approved by the Research Eth-
ics Committee of the institution, and all participants read and 
signed a free and informed term of consent.

The categorical data were represented by proportions 
and absolute numbers, while the parametric data was represent-
ed by mean values ± standard deviation. The Binomial, Fisher 
exact and Mann-Whitney tests were used, as well as the intraclass 
correlation (absolute agreement). The generalized linear mixed 
model with gamma type curve adjustment was used for the anal-
ysis of the scores attributed by the dermatologists. The data were 
analyzed using the IBM SPSS 20 software, with values being 
considered significant when   p<0.05.

 
RESULTS

Fifteen (15) female patients were included, of which four 
(4) had significant adverse effects with the paste, and none had 
adverse effects with the solution (p = 0.10 – Fisher’s exact test). 
One (1) patient did not complete the study due to an intense 
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irritation in the site of application of TCA paste, with the for-
mation of blisters. Two (2) patients had severe burning sensation 
during the application of the paste, occasioning a reduction in 
the time of action to 1.5 minute in the following sessions, with 
good development. One (1) patient had pustules after the first 
session on the hand that received paste, with the picture being 
resolved with systemic antibiotic and topical corticosteroid of 
medium potency for seven days, without recurrence in the fol-
lowing sessions. In this manner, 14 women completed the study, 
of which nine (9) had skin phototype II and five (5) phototype 
III, and a mean age of 58 ± 10.7 years.

Of these 14 women, none was unsatisfied with both 
treatments, with 12 having been very satisfied with the paste and 
11 very satisfied with the solution (p = 0.99 – Fisher’s exact test). 
Regarding the preference for the methods, 5 preferred the paste 
and 8 the solution (p = 0.41 – binomial test).

Regarding the assessment of the dermatologists, there 
was satisfactory intraclass correlation (0.87) among the 13 evalu-
ators, with the mean score of the clinical improvement attribut-
ed to the paste being greater than that attributed to the solution 
(1.28 ± 0.98 x 1.01 ± 0.86, p = 0.01 – Mann-Whitney test) 
(Figures 1 and 2) (Graph 1). The superiority of the paste was 
later confirmed by a generalized linear mixed model controlled 
by the variables evaluator dermatologist, patient and treated limb (p 

<0.01; Coefficient = 0.11 [IC 95%: 0.04 to 0.18]; Akaike = 
361.5; Bayesian = 413.6).

DISCUSSION
TCA has been used in the ablative treatment of solar 

melanosis with satisfactory results. 7 It is a chemical cautery that 
coagulates skin proteins and can be used localized points or in 
the form of chemical peels. 8

The depth of the caustic effect is determined by the 
following factors: thickness and degree of oiliness of the target 
skin, concentration of the active substance, degree of previous 
degreasing, friction during application, occlusion and the vol-
ume applied.1, 9, 10 Furthermore, there are different preparations 
that, due to their physico-chemical properties, convey the active 
principle to the site of action in different ways.

According to literature review performed by the authors, 
there is absence of studies comparing the application of peelings 
using different vehicles. On the other hand, some studies com-
pare cryotherapy with 33% to 40% TCA peeling in the treatment 
of solar melanosis with results favorable to the first method. 11-13

In the present study, from the patients’ point of view, 
none of the methods stood out regarding preference or satisfac-
tion. On the other hand, in the blind evaluation of the aesthetic 
result carried out by dermatologists, the use of the paste was 
significantly superior.

Figure 1: Results after three peeling 
sessions using paste (right hand) 
and solution (left hand) containing 
20% TCA

Figure 2: Results after three peeling 
sessions using paste (right hand) 
and solution (left hand) containing 
20% TCA
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Graph 1: Histogram of the scores from the whitening of the solar melano-
sis attributed to each of the methods by dermatologists

Despite the fact that the dermatologists’ evaluations have 
shown a higher degree of whitening with the paste formulation, 
it is worth to note that the adverse effects with this vehicle tend-
ed to be more intense.

The TCA paste’s opacity hampers the assessment of the 
level of damage (or frosting), caused by the active principle, 
making it difficult to identify the appropriate instant to remove 
the caustic agent. On the other hand, defining a fixed exposure 
time to the acid disregards the variability of the response to the 
product among individuals.

In their study, Goldust M. et al. found hyperpigmentation 
was the main adverse effect to the use of TCA, however the con-
centration of the acid used was 40%, the vehicle was the aqueous 
solution, and it was applied punctually on each of the lesions 
caused by the sun. Unlike in the present study, where a lower 
concentration was used and paste applied diffusely, there were no 
cases of hyperpigmentation or any additional long-term effect.

CONCLUSIONS
Peelings using a solution or paste containing 20% TCA 

to treat actinic melanosis in the dorsum of the hands were prov-
en efficient. The duration of the exposure to the paste, set at two 
minutes, seems to provide an effective whitening effect that is 
superior to that resulting from the use of the solution, the latter 
limited to a level II frosting. On the other hand, the paste’s caus-
tic action intensity is relatively erratic, with one quarter of the 
patients presenting significant adverse effects.

Setting a standard time of exposure to the TCA paste 
might prove not to be an adequate approach while objective 
factors that can predict individual susceptibility to its harmful 
effects have not been identified by further studies.l
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