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Abstract:   Topical treatment for actinic keratosis with 5% fl uorouracil has a recurrence rate of 54% in 12 months 
of follow-up. This study analyzed thirteen actinic keratoses on the upper limbs through confocal microscopy, at 
the time of clinical diagnosis and after 4 weeks of treatment with fl uorouracil. After the treatment was established 
and evidence of clinical cure was achieved, in two of the nine actinic keratoses, confocal microscopy enabled visu-
alization of focal areas of atypical honeycomb pattern in the epidermis indicating therapeutic failure. Preliminary 
data suggest the use of confocal microscopy as a tool for diagnosis and therapeutic control of actinic keratosis.
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 Actinic keratosis (AK) is a pre-neoplastic lesion 
with a transformation degree into squamous cell car-
cinoma of 0.1 to 20%. 1,2 Fluorouracil (FU), one of the 
therapeutic alternatives for AK, presented a recurrence 
frequency of 54% in 12 months of follow-up. 3 Topical 
use of 5-FU for 2 to 4 weeks has a recommendation 
degree II and a category B level of evidence with 96% 
clinical rate and 67% histological rate of cure. 4,5

With the goal of increasing diagnostic accuracy 
and therapeutic control of AK, non-invasive methods 
were described such as the use of dermoscopy and re-
cently refl ectance confocal laser microscopy (RCLM). 
RCLM is a non-invasive examination, which allows 
the visualization in vivo of structures and cells with 
similar resolution to histology. 6

RCLM has a sensitivity of 80% and specifi city of 
98.6% for the diagnosis of AK. 7 RCLM of AK is charac-
terized by the fi nding of small ruptures in the corneal 

layer and the presence of isolated keratinocytes, which 
are visualized as polygonal and hyper refractory. Par-
akeratosis is represented by the presence of nucleated 
cells with dark center and marked peripheral halo. In 
the granular and spinous layer an architectural disar-
ray is observed (atypical honeycomb) with nucleated 
round cells of varied sizes, which histologically repre-
sent the dysplasia of keratinocytes. In the upper der-
mis, round dilated vessels and moderately refractory 
linear structures are observed, which correspond to 
solar elastosis. 8,9

Ulrich et al in 2010 described the applicability of 
RCLM in the therapeutic follow-up of AK  with imiqui-
mod and emphasized the importance of the method in 
the recognition of subclinical actinic lesions. 10

These data stimulated us to develop a similar 
and unprecedented study, with the objective of ana-
lyzing, through RCLM, the response of AK treatment 
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with FU. A preliminary study was conducted at the 
confocal microscopy outpatient clinic of the dermatol-
ogy department of the charity hospital Santa Casa de 
Misericórdia de São Paulo – SP, from January to De-
cember of 2013, after approval by the research ethics 
committee. Thirteen AK on the upper limbs of seven 
patients, clinically diagnosed, were recorded and an-
alyzed through RCLM, at the time of clinical diagno-
sis and again after 4 weeks of treatment with 5% FU 
cream divided into 2 cycles. Each cycle corresponded 
to 2 weeks of occlusive FU every 12 hours, followed 
by 2 weeks with almond oil. Post-treatment imagery 
were obtained from clinically cured AK patients. Cap-
ture of clinical digital images were performed with an 
Iphone 4S® camera. Skin marking of lesions was made 
with a ballpoint pen and panoramic photograph of 
the region. For the RCLM examination, a Vivascope 
1500® device was used. The detailed description of 
the technique and device has already been reported 
in other publications. Transversal 5x5mm images were 
captured of all epidermal strata (corneal, granular and 
spinous) and of superfi cial dermis. Each captured 
image was analyzed by two dermatologists, simulta-

neously, experienced in confocal microscopy, before 
and after introduction of FU, as to the presence of the 
following characteristics: rupture of corneal layer with 
nucleated polygonal cells; epidermis (granular and 
spinous layers) in a honeycomb arrangement (atypi-
cal) and round nucleated cells; dilated vessels, round 
and solar elastosis in dermis. Exclusion criteria: hy-
pertrophic AK and/or with clinical suspicion of ma-
lignant transformation.

The thirteen AK belonged to patients of Fitz-
patrick’s phototypes I and II, with mean age of 69.7. 
RCLM of AK before establishing the treatment, in all 
patients, revealed granular and spinous layers with n 
irregular honeycomb and nucleated round cells (Figu-
re 1). A corneal layer with ruptures and presence of 
polygonal cells was observed, isolated, in 77% of the 
cases and revealed only 31% of lesions as having so-
lar elastosis and rounded dilated vessels in the der-
mis. Two patients (four AK) were excluded from the 
study because they developed contact dermatitis to 
FU. Post-treatment: RCLM of the nine AK, submit-
ted to treatment and with clinical cure, demonstrate 
corneal layer without changes, absence of ruptures 

FIGURE 1: 
Image of confocal mi-
croscopy of actinic 
keratosis with archi-
tectural disarray in the 
granular and spinous 
layers (atypical honey-
comb) with pleomor-
phism of keratinocytes
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and/or nucleated polygonal cells. In seven of the nine 
cases treated, it was visualized regular granular and 
spinous layers, typical, without rounded cells. In two 
AK, small isolated areas of atypical honeycomb with 
rounded cells in the granular and spinous layers (Figu-
re 2) were observed by means of RCLM. The presence 
of dilated vessels and of elastosis in the dermis was 
observed in 11% and 22%, respectively.

In this study, the RCLM of AK presented an 
atypical honeycomb with rounded cells, located in 
the epidermis in 100% of the cases. This data reaffi rms 
that the presence of architectural disarray and cellular 
pleomorphism are the best predictors for the diagno-
sis of AK, also described by Ulrich et al.7,9 The fi nding 
of solar elastosis and rounded vessels in only 31% of 
the cases may be due to presence of adherent scales on 

FIGURE 2: 
Image of confocal mi-
croscopy of actinic kera-
tosis treated with topical 
5% fl uorouracil demon-
strating focal area of 
atypical honeycomb

the surface, which makes the visualization of deeper 
structures diffi cult. Ulrich et al in 2008 also observed 
low concordance among the examiners in the analysis 
of dermal changes when evaluating 46 AK patients.7 All 
treated AK achieved clinical cure, and in two of nine le-
sions, RCLM allowed the visualization of focal areas of 
atypical honeycomb, with atypical cells, in the granular 
and spinous layers, suggesting therapeutic failure.

This protocol is a work in progress, however, 
since the preliminary data suggested the use of RCLM 
as a tool for diagnosis and therapeutic control of AK, 
in our judgment this prior notice would be of scientifi c 
importance.
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