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Abstract 
Actinic cheilitis can progress to squamous cell carcinoma in 20% of cases. The purpose of this 
study was to identify the clinical characteristics of 75 patients with actinic cheilitis and to summa-
rise the current literature concerning actinic cheilitis. A total of 75 patients were evaluated over a 
3-year period. The medical history, physical examination results and images were collected from 
each patient. Demographic data were collected and analysed. To review the literature, the rele-
vant data were collected from scientific journals in the last 30 years. The mean age of the patients 
was 56 years old; 42 patients (56%) were female, and 66 patients (88%) were white. Nineteen 
(25.3%) patients reported at least one symptom, including pain, burning and itching. Sixty-five 
(86.7%) patients presented actinic cheilitis only in the lower lip. All of the patients reported sun 
exposure, and 44 (58.6%) patients were exposed for more than 10 years. The main clinical aspects 
investigated and analysed included dryness (100%), flaking (72%) and white lesions (57.3%). Lip 
assessment is extremely important in medical and dental care. From the 15 lesions assessed in the 
presence of actinic cheilitis, the most common clinical characteristics observed were dryness, 
flaking and white lesions. It is imperative to know the clinical aspects that may be encountered in 
actinic cheilitis in order to achieve early diagnosis, thus avoiding lip squamous cell carcinoma 
transformation. 
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1. Introduction 
Cheilitis refers to an inflammatory process of the lips that has many causes. Among the different types of 
cheilitis, actinic cheilitis (AC) is the most frequent and important and is caused by solar radiation. Most authors 
agree that AC it is a potentially malignant disorder or an incipient form of carcinoma that may develop into 
squamous cell carcinoma (SCC) of the lips [1]-[3]. The diagnosis of AC is important because the initial clinical 
manifestations are subtle and do not necessarily reflect the extent of damage to the epithelial and connective tis-
sues [2]. In addition to clinical exams, cytopathology may contribute to the identification of epithelial dysplasia 
[4]. Another auxiliary method of diagnosis is the videoroscopic exam, similar to dermatoscopy, which is non- 
invasive, allowing the in vivo evaluation of the structures of epidermis that are invisible to the naked eye [5] [6]. 
Confocal microscopy (RCM), which is a non-invasive image technique, was recently applied to patients with 
clinical suspicion of AC [7]. Other studies have evaluated the usefulness of tissue autofluorescence in AC diag-
nosis and concluded that tissue autofluorescence image systems in association with clinical examinations are a 
useful technique for AC diagnosis [8]. The histopathological exam is the gold standard for the conclusive diag-
nosis of AC [2] [9]. To establish the histopathological diagnosis of AC, some morphological parameters must be 
considered, including acanthosis, thicker keratin layer [parakeratosis or orthokeratosis], solar elastosis [the most 
consistent histological finding], the presence of inflammatory infiltration and perivascular inflammation. How-
ever, other common findings may be encountered, such as dyskeratosis, hyperplasia and hypotrophy. The histo-
logical aspects vary according to the grade of epithelial dysplasia, especially with respect to the presence of hy-
perchromic enlarged cellular nuclei with irregular shapes and occasional atypical mitosis [1] [2] [4]. Many stud-
ies have been conducted with the purpose of identifying prognostic markers that identify lesions with a greater 
potential for malignant transformation. However, a predictive prognostic marker for these malignant transforma-
tions in AC has yet to be identified. Research has been focused thus far on the evaluation of the immunohisto-
chemical expression of the p53 protein [10]-[13]. Other immunohistochemical markers have also been used, in-
cluding Bax, Bcl-2, the cell proliferation marker Ki-67 [12], MDM2 [10], p21 [11], p63 proteins [14], hMLH1 
and hMSH2 [15]. Fibroblast and mast cell densities have also been studied, suggesting that these cells may con-
tribute to the tumour progression in its invasion front [16] [17]. 

Because AC may develop into SCC and subsequently metastasise, patients must undergo a thorough investi-
gation and long-term follow-up. These patients require aggressive treatment, according to the clinical evolution 
and histologic features [2] [18] [19]. Histopathological results will determine the type of approach, and treat-
ment modalities are numerous, each with its own advantages and disadvantages [19]. One of the most common 
treatments is vermilionectomy, and other modalities include CO2 or erbium lasers, electrodessication, topical 
application of 5-fluorouracil tretinoin, topical imiquimod, trichloroacetic acid chemical peel, photodynamic 
therapy using 5-aminolevulinic acid (5-ALA) and thulium laser [10] [19]-[22]. After concluding treatment, the 
patient must undergo rigorous follow-up and periodic exams with clinical control consultations because remain-
ing lesions may change their appearance [22]. The best prevention for AC is the use of sunscreen and the 
avoidance of sun exposure [1]. The purpose of this study was to identify the clinical aspects of 75 patients with 
actinic cheilitis and to present the most important and recent findings regarding the etiopathogenesis, prevalence, 
clinical and histopathological features, diagnosis and treatment of AC.   

2. Material and Methods 
Between the years 2010 and 2013, in a consecutive manner, 75 patients with clinical diagnoses of AC were 
submitted to specific protocols for the care and monitoring of patients with actinic cheilitis at the outpatient 
clinic of Oral Diagnosis, Antonio Pedro University Hospital, Medicine School of Federal Fluminense University. 
In order to be included in the study, patients must have received clinical AC diagnosis, and must have reported 
sun exposure history; exclusion criterion was the clinical presence of other lesions on the lips, other than AC. 
Before initiating clinical examination, all patients were presented to a detailed explanation on the methodology 
to be employed and those who accepted to participate in this study signed an informed consent. These patients 
were evaluated over a three-year period, and the patients’ medical history, physical examination and image re-
sults for the affected lip were considered. During the medical history, age, gender, race, habits and symptoms 
were recorded. During physical examination, particular attention was paid to dryness, flaking, white lesions, diffuse 
blurring between the border of the lip and the skin, loss of elasticity, erythema, brown staining, hardening of the 
lip, diffuse increase in the volume of the lip, focal increase the volume of the lip, focal blurring between the 
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border of the lip and the skin, fissures, erosions, ulcers and crust (Figure 1, Figure 2). This study was approved 
by the Antônio Pedro University Hospital Ethics Committee under the CAAE number 0107.0.250.000-09. 
 

 
Figure 1. Actinic cheilitis: clinical characteristics. (A) White lesion; (B) White le-
sion; (C) Erythema; (D) Dryness and focal blurring between the border of the lip 
and the skin.                                                                

 

 
Figure 2. Actinic cheilitis: clinical characteristics. (A) Brown stain and diffuse blur-
ring between the border of the lip and the skin; (B) Ulcer and white lesion; (C) Dry-
ness and flaking; (D) Diffuse blurring between the border of the lip and the skin.          
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For the summary of literature, we collected and analysed relevant data regarding the etiopathogenesis, preva-
lence, clinical presentation, histopathology, diagnosis and treatment of actinic cheilitis that were published in 
scientific journals in the last 30 years. 

3. Results 
The mean age of the AC patients was 56 years old (standard deviation = 15.13 years old, minimum age = 10 
years old, median = 56 years old, maximum age = 86 years old), and 42 (56%) patients were female. The pro-
portion of men (44%) and women (56%) in the sample did not differ significantly (p > 0.05, binomial test: p = 
0.356). Sixty-six (88%) patients were white, and the binomial test indicated a statistically significant difference 
between the proportion of white individuals and the proportion of mixed-race individuals (p-value = 0). Sixty- 
four patients (85%) were non-smokers. All patients reported sun exposure, and 44 (58.6%) were exposed for 
more than 10 years, 33 (44%) related to an outdoor occupation. Nineteen (25%) patients reported symptoms, in-
cluding burning (n = 13; 17.3%), itching (n = 5; 6.6%) and pain (n = 4; 5.3%). Only 10 (13.3%) patients exhib-
ited AC in both the upper and lower lip (Table 1). The clinical investigation revealed as the following common 
clinical observations: dryness (100%), flaking (72%), white lesions (57%) and diffuse blurring between the bor-
der of the lip and the skin (55%) (Table 2). 
 
Table 1. Distribution of demographic data of the sample.                                                                

 n % 

Outdoor occupation 33 44 

Symptoms 19 25.3 

Burning 13 17.3 

Itching 5 6.6 

Pain 4 5.3 

Upper and lower lip 10 13.3 

Only in lower lip 65 86.7 

 
Table 2. Distribution of clinical aspects found in 75 patients with actinic cheilitis.                                            

Clinical aspect Number of patients % of sample 

Dryness 75 100 

Flaking 54 72 

White lesion 43 57.3 

Diffuse blurring between the border of the lip and the skin 41 54.7 

Loss of elasticity 38 50.7 

Erythema 36 48 

Brown stain 31 41.3 

Hardening of lip 18 24 

Diffuse increase of the volume of the lip 17 22.7 

Focal increase of the volume of the lip 15 20 

Focal blurring between the border of the lip and the skin 15 20 

Fissure 10 13.3 

Erosion 6 8 

Ulcer 4 5.3 

Crust 3 4 
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4. Discussion 
Lip SCC usually arises from pre-existing untreated cases of AC or may simply co-exist with AC [21] [23]. Al-
though it is accepted that 10% to 20% of AC cases undergo malignant transformation, the time span for this 
transformation to occur is unpredictable (1 - 20 years). The incidence of progression is alarming, and early di-
agnosis is mandatory [2]. Therefore, AC needs to be diagnosed early and followed-up well [1]. The first step to 
be able to make the correct diagnosis is to understand the clinical characteristics of AC. Our study was based on 
this idea. There is no study in the current AC literature that reports the prevalence of AC in the world population; 
however, there are a number of studies analysing AC prevalence in specific populations, including male fisher-
men, field workers, or elderly individuals. These studies have reported prevalence ranging from 0.2% to 43% [3] 
[24] [25]. Our study observed AC seven times more often in the lower lip, similar to other studies. AC is fre-
quently found in white individuals, although it is not exclusive to this group. AC usually manifests after the age 
of 45 years old and has a male predominance, with the male to female ratio ranging from 1.77:1 to 10:1 [1] [2] 
[24]-[26]. The results of our study were similar to those in the literature with respect to the mean of age at diag-
nosis and the skin colour of the participants; the mean age in this study was 56 years old, and 88% of the par-
ticipants were white subjects. According to the literature, AC is predominantly found in males [2] [25], but in 
this study, we had a larger number of females. This discrepancy may be because these patients were treated at a 
referral hospital, where females seek and accept treatment more frequently than males. Additionally, women are 
currently exposed to the sun more frequently and play more outside sports than in the past.  

Two forms of AC have been described in the literature: acute and chronic. The acute form is less common and 
is more frequent in young individuals. The acute form is associated with episodes of intense sun exposure and is 
characterised by oedema, redness, fissures, ulcerations, and vesicles. This form is usually self-limited and dis-
appears after the removal of causal agents [27]. The chronic form occurs due to continuous sun exposure, and all 
participants in this study exhibited the chronic form of AC. The lip is commonly dry and atrophic with scaly ar-
eas, which may or not be uniform; keratotic white or grey areas with or without associated red areas; white le-
sions, red areas, fissures, erosions or superficial ulcers; and blurring between the border of the lip and the skin [1] 
[27]. AC is usually asymptomatic, which is one of the reasons that patient delay seeking professional assistance. 
In this study, only 19 (25.3%) of patients reported any symptoms; these data are similar to the data reported by 
Cavalcante et al. (2008), who indicated that 34.48% of patients do not report any symptoms. Given the risk of 
malignant transformation of AC, it is very important to increase awareness. Professionals, including dentists and 
doctors, must be able to identify and evaluate the clinical characteristics presented by patients, even if the patient 
does not complain of any symptoms. The establishment of awareness programs by the government, medi-
cal/dental associations and colleges would further help disseminate knowledge of the existence of this poten-
tially malignant disorder to prevent the onset or worsening of AC. 

The differential diagnosis of AC includes hyperplastic chronic candidiasis, mucositis, pseudomembranous 
candidiasis, lichen planus, as well as other types of cheilitis, including the exfoliative, glandular, granulomatous, 
and contact types [28]. An understanding of the clinical characteristics of AC is critical in making the differen-
tial diagnosis. AC exhibits slow progression, which makes it difficult to notice and leads to it being easily mis-
diagnosed as a physiological aging process. Clinically, AC may present as localised or diffuse lesions, the latter 
being the most common. Clinical exam may reveal scaly areas, dryness, erythema and oedema; over time, the 
lips may exhibit fissures, rough areas, white lesions, and loss of elasticity. With time, ulcers, crusts, atrophy, and 
blurring forms between the border of the lip and the skin [1]-[3] [6]. Elevated lesions, red areas, ulcers, and 
bleeding are signs of probable malignancy [2]. However, the clinical exam has its limits. Some lesions are hard 
to identify or ambiguous; small erosions can be confused with erythema, and fissures can be confused with 
deeper grooves. Early on, these lesions cannot be detected by the naked eye, similar to white lesions, erythema 
and some others lesions. Moreover, it is not possible to predict the presence of epithelial dysplasia based solely 
on clinical exam; a lesion with a benign appearance can be an initial stage of SCC. As AC is a heterogeneous le-
sion, it is important to record the precise site at which each lesion was found in clinical exam; however, no pro-
tocols in the literature are available. 

In 2008, it was reported that the most frequent clinical characteristic in AC patient was dryness [1]. In our 
study, consistent with this report, we observed that all patients exhibited dryness during their first examination, 
which subsided after education regarding hydration and protection. Flaking was also very frequent and was 
found in all ages; as with dryness, flaking improved after hydration. White lesions in the form of spots or 
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plaques were more frequently observed in our study than in the study by Cavalcante et al. [1], and generally 
more than one white lesion was found in each patient. We could observe that the blurring of the limit between 
the lip and skin occurs progressively; thus, in some patients it was possible to see only some parts obscured by 
the blurring, and in other patients, this blurring extended throughout the lip. Diffuse blurring between the border 
of the lip and the skin occurred frequently in older patients, as well as the loss of elasticity. In young patients, 
unlike in older patients, greater wrinkling was observed. Erythema was present in multifocal sites, varying in the 
amount of damage in the same patient as well as in the intensity of colour, shape and size. Brown stains were 
observed in all ages and were independent of the presence of other lesions. Less often, hardening of the lip was 
noted, generally in older people. The least frequent lesions were fissures, erosion, ulcers and crust; ulcers and 
crusting were normally associated with cases of poor prognosis. Therefore, it is important to visualise as well as 
possible the size, format, and precise location of each lesion on the lip, and if it is possible, to record the images 
of each lesion to make an effective comparison during the patient’s follow up. 

Few papers propose a clinical classification of chronic AC. In a study of the prevalence of AC, the authors 
mention a subdivision of AC according to severity level as mild or initial (dry and scaly areas), moderate (more 
severe dry and scaly areas and fissures), and severe (hardening of the lip, blurring between the border of the lip 
and the skin, ulcers, and crusts, as well as the aforementioned previous alterations) [3]. The patients in this sam-
ple were distributed based on this classification: 25 (33.3%) cases were mild, 3 (4%) cases were moderate and 
47 (62.7%) cases were severe. However, there was some difficulty in using this clinical classification because 
some lesions frequently found in this study were not mentioned by this classification, including white lesions, 
erythema and brown stains. The classification refers to blurring of the limit between the lip and skin but does not 
specify whether it is focal or diffuse, as was noted in the patients of this study. Furthermore, 32 (42.6%) of the 
patients exhibited focal or diffuse increases in the volume of the lip, which was not considered by this classifica-
tion. We believe that the presence of white lesions, erythema, and increased lip volume as well as the distinction 
between focal and diffuse blurring of the limit between the lip and the skin must be considered in the classifica-
tion of AC, thereby aiding the clinician and specialist in the classification of this potentially malignant disorder. 

5. Conclusion 
This is a preliminar study, with the purpose of promoting a higher visibility of this potentially malignantlesion, 
encouraging new studies, especially regarding histopathological aspects of AC. Given that AC is a potentially 
malignant disorder that may develop into SCC in 20% of cases, AC must be correctly diagnosed as soon as pos-
sible so that the patient can receive proper treatment and long-term follow-up, as well as all relevant information 
regarding the prevention of worsening of the condition. Dryness, flaking and white lesions were the most com-
monly observed clinical characteristics, but no lesion can be neglected in AC. Many studies have been con-
ducted; however, there remains much to be analysed to avoid the transformation of AC into carcinoma. 
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