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Abstract
Data on the occurrence and clinicopathological characteristics of actinic cheilitis (AC) and lip squamous cell carcinoma 
(LSCC) are well studied; however, they are based on studies limited to a single centre. Herein, we described the frequency 
of AC and LSCC submitted to microscopic examination from representative geographic regions of Brazil. A retrospective 
multicentre study was performed on biopsies obtained from 1953 to 2018 at 10 Brazilian oral and maxillofacial pathology 
centres. A total of 198,709 biopsy specimens were surveyed. Sociodemographic data and clinicopathologic characteristics 
were analysed. A total of 2017 cases of ACs (1.0%) and 850 cases of LSCCs (0.4%) were recorded. A strong fair-skinned 
(> 87%) male (> 70%) predilection was observed in both conditions. The mean age was 54.8 ± 18.7 for individuals with AC 
and 57.8 ± 19.0 for individuals with LSCC. The most commonly affected site was the lower lip (> 90%). This is a large mul-
ticentre study of AC and LSCC from Brazil. The frequency and clinicopathological features of AC and LSCC were similar 
to those described worldwide. This study provides robust and representative epidemiological data of these conditions for 
the scientific community.
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Introduction

Actinic cheilitis (AC) is a chronic inflammatory condition 
that has been described as a potentially malignant oral dis-
order. AC affects the vermilion region of the lower lips in 
95% of cases [1–4]. The worldwide occurrence of AC ranges 
from 4.6 to 43.2% [5–11]. Data from a recent systematic 
review and meta-analysis, in which only studies with the 
histopathological diagnosis of this condition were included, 
demonstrated the prevalence of AC at 2.08% [12]. High-risk 
populations, including those living in tropical regions under 
excessive exposure to ultraviolet (UV) radiation, fair-skinned 
male individuals in their forties, and smokers are the most 

affected by this condition [11, 13]. Clinically, AC is char-
acterized by dryness, fissures/erosions, atrophy (character-
ized by smooth, blotchy, pale areas) and erythematous and/
or leucoplastic areas with blurring of the margin between 
vermilion and the adjacent skin [1, 4].

Nearly 95% of LSCC cases may be preceded by AC 
[14]; therefore, malignant transformation of AC is indeed a 
public health concern [15]. According to the World Health 
Organization (WHO) [16], lip squamous cell carcinoma 
(LSCC) is one of the most frequent malignant lesions of the 
oral and maxillofacial region, accounting for 25–30% of all 
oral cancers, and 12% of all head and neck cancers [11, 17, 
18]. A total of 14,700 new cases of oral cancer have been 
estimated in Brazil in 2019 [19]. In particular, there are no 
national data depicting the incidence of lip cancer, since, in 
general, the data reported are regarded as oral cavity cancer 
[19]. LSCC has also predilection for fair-skinned men, with 
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a peak incidence between the sixth and seventh decades of 
life. The lower lip is affected in 95% of cases. Prolonged 
exposure to sunlight also is an etiological factor for LSCC 
[4, 20, 21]. Long-term consumption of alcohol and tobacco 
associated with the carcinogenic action of UV radiation 
greatly increases the risk of developing this malignancy 
[2]. Sociodemographic conditions such as social vulner-
ability, and genetic susceptibility, or immunosuppression, 
are also factors that may contribute to the development of 
this disease [2, 22]. The initial clinical signs of LSCC may 
include asymptomatic crusts or ulcerations that may be quite 
equivalent to those observed in AC. At advanced stages, a 
painful exudative ulcer may occur, covered with scales and 
crusts, with indurated borders and an infiltrated base that 
does not heal [1, 2].

Although the clinicopathological characteristics and aeti-
ological factors of AC and LSCC are well studied, there are 
no investigations reporting representative data about these 
conditions in all regions of Brazil. In addition, the preva-
lence rates for AC and LSCC are derived from epidemio-
logical studies with specific populations [4, 6–8, 23–25]. 
Considering the importance of AC and LSCC for public 
health, and the concern regarding the 5898 deaths from can-
cer of the oral cavity in Brazil in 2015 [26], the purpose of 
the present multicentre study was to determine the frequency 
of AC and LSCC in a Brazilian population from 10 different 
centres of oral and maxillofacial pathology.

Materials and Methods

Study Design and Ethical Issues

A total of 198,709 histopathological records of oral and 
maxillofacial biopsies were analysed in this retrospective 
study. The guidelines for Strengthening the Reporting of 
Observational studies in Epidemiology [27] were followed. 
The records were obtained from a consortium of 10 referral 
centres of oral and maxillofacial pathology across the five 
Brazilian regions. This study was approved by the Ethics 
Committee of Universidade Federal de Minas Gerais (No. 
2936807). Patient anonymity was ensured in conformity 
with the Declaration of Helsinki.

Clinicopathologic Data

Affected individuals were analysed concerning gender, 
age, skin colour (fair-skinned/brown-skinned), occupation 
(indoors/outdoors) and habits (tobacco smoking, alcohol 
consumption and chronic solar exposure). Lesions were 
analysed in terms of anatomical location (upper/lower lip), 
evolution time (months), symptoms (symptomatic/asympto-
matic), manifestation type (primary/recurrent), and previous 

history of AC for cases of LSCC. Records with lack of spe-
cific information regarding histopathological diagnosis of 
AC and LSCC and records of histologic variants other than 
conventional SCC were excluded.

Data Analysis

Data analysis was performed using the Statistical Pack-
age for the Social Sciences (SPSS) software, version 23.0 
(SPSS Inc., Armonk, NY, USA). Descriptive statistics was 
performed to characterise the cases of AC and LSCC.

Results

A total of 198,709 histopathological records of oral and 
maxillofacial biopsies had been diagnosed at the 10 centres; 
of these, 2,017 were cases of AC (1.0%) and 850 were cases 
of LSCC (0.4%). The distribution of AC and LSCC cases 
by centre is depicted in Table 1. General data regarding the 
sociodemographic characteristics and clinicopathological 
features of cases of AC and LSCC are shown in Table 2. 
Figure 1 displays the temporal distribution of cases of AC 
and LSCC per decade.

Data of Individuals with AC

A total of 1,439 (71.4%) cases occurred in males and 575 
(28.6%) in females (male-to-female ratio of 2.5:1). Older 
subjects (≥ 60 years) accounted for 49.8% of the survey. 
Most individuals were fair-skinned (87.3%), reported an 
indoor occupation (56.6%) and had no symptoms (78.8%). 
Of the individuals who had answered positively regarding 
habits of tobacco smoking, alcohol consumption and chronic 
solar exposure, 75.5% were smokers, 91.7% were alcohol 
users and 91.5% were chronically exposed to the sun.

The most common site of AC was the lower lip (98.7%) 
and 87.2% of the lesions presented as a primary manifesta-
tion with a median evolution time of 12 months. Figure 2 
illustrates the main clinicopathologic features of individu-
als with AC. In 55.1% of the cases, the histopathological 
diagnosis confirmed the clinical diagnosis of AC. The other 
clinical diagnostic hypotheses were oral leukoplakia (25.2%) 
and oral squamous cell carcinoma (5.6%).

Data of Individuals with LSCC

A total of 673 (79.3%) cases occurred in males and 176 
(20.7%) in females (male-to-female ratio of 3.8:1). The 
majority of cases consisted of older individuals (54.2%), 
fair-skinned (91.3%), with an indoor occupation (56.9%) and 
asymptomatic (63.3%). Of the individuals who had reported 
on the habits evaluated, 67.6% were smokers, 50.5% were 
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alcohol users and 83.5% were chronically exposed to the 
sun.

The lower lip was also the most common anatomical loca-
tion of LSCC (97.3%). Regarding the type of manifestation, 
94.2% of the lesions were primary and 91.5% of the patients 
did not report a previous history of AC. The median follow-
up time was 12 months. Figure 3 shows the main clinico-
pathologic aspects of LSCCs. In 74.2% of the cases, the 
histopathological diagnosis confirmed the clinical diagnosis 
of LSCC. The other clinical diagnostic hypotheses were AC 
(11.5%) and oral leukoplakia (4.4%).

Discussion

Actinic cheilitis has been widely studied and its clinical 
importance stands out due to the possibility of malignant 
transformation of this disorder to lip cancer [28]. Brazilian 
investigations have demonstrated a frequency of AC rang-
ing from 3.9 to 28.4% [4, 10]. For LSCC, the occurrence 

ranges from 3.0 to 13.5/100,000 individuals annually [17, 
29]. Nevertheless, most investigations about AC are obser-
vational studies or case series in which the diagnosis of such 
condition was based exclusively on clinical parameters. Fur-
thermore, these studies are restricted to specific populations 
of individuals constantly exposed to the aetiological factor 
(UV radiation), such as rural workers, sugarcane workers, 
beach workers, and fishermen. The findings of these studies 
must also be interpreted with caution due to the assessments 
performed in a particular city or state of the country [4, 6–9, 
14, 23–25, 30]. Therefore, comparisons with the results of 
our study are worth doing, but should be made with caution 
since the present study is the first evaluation of a representa-
tive survey of AC and LSCC that have been submitted to 
microscopic examination from all regions of Brazil, report-
ing sociodemographic data and clinicopathologic aspects of 
these conditions. Interestingly, an increase in the number of 
cases of AC and LSCC over the last decades, mainly since 
2000 has been observed. Indeed, these outcomes may have 
occurred due to the expansion of access to dental care and 

Table 1   Information regarding the sources of the reviewed cases of actinic cheilitis (AC) and lip squamous cell carcinoma (LSCC)

a Percentage of the whole sample
b Service of Oral Pathology, Hospital Universitário João de Barros Barreto, Universidade Federal do Pará (North region)
c Postgraduate Program in Oral Pathology, Universidade Federal do Rio Grande do Norte (North-East region)
d Department of Dentistry, School of Dentistry, Universidade Estadual da Paraíba (North-East region)
e Department of Oral and Maxillofacial Surgery and Pathology, School of Dentistry, Universidade de Pernambuco (North-East region)
f Department of Oral Medicine, Hospital de Clínicas de Porto Alegre, Universidade Federal do Rio Grande do Sul (South region)
g Diagnostic Centre for Oral Diseases, School of Dentistry, Universidade Federal de Pelotas (South region)
h Department of Oral Surgery and Pathology, School of Dentistry, Universidade Federal de Minas Gerais (South-East region)
i Department of Oral Diagnosis and Pathology, School of Dentistry, Universidade Federal do Rio de Janeiro (South-East region)
j Department of Oral and Maxillofacial Pathology, School of Dentistry, Universidade de São Paulo (South-East region)
k Department of Stomatology (Oral Pathology), School of Dentistry, Universidade Federal de Goiás (Mid-East region)
l Data were not available (NA) because they were from a primary centre; therefore, lesions affecting the maxillofacial region were not separated 
from the others
m Data not calculated due to the absence of the total number of biopsied lesions
n Data about this lesion were not collected at this centre
o Data not calculated due to the absence of the number of LSSC lesion

Centre State Population (million) Period Number of 
biopsied lesions

AC (n) AC (%)a LSCC (n) LSCC (%)

UFPAb Pará 8,513,497 2007–2018 5689 25 0.4 19 0.3
UFRNc Rio Grande do Norte 3,479,010 1990–2018 12,528 207 1.6 43 0.3
UEPBd Paraíba 3,996,496 2011–2018 3112 83 2.7 26 0.8
UPEe Pernambuco 9,496,294 1990–2018 6911 42 0.6 11 0.2
UFRGSf Rio Grande do Sul 11,329,605 1994–2018 NAl 125 -m 197 -m

UFPelg Rio Grande do Sul 11,329,605 1968–2018 24,910 218 0.9 341 1.4
UFMGh Minas Gerais 21,040,662 1953–2018 37,363 200 0.5 113 0.3
UFRJi Rio de Janeiro 17,159,960 1979–2018 15,232 75 0.5 65 0.4
USPj São Paulo 12,176,866 1991–2018 82,406 965 1.2 NAn –o

UFGk Goiás 6,921,161 1999–2018 10,558 77 0.7 35 0.3
Total – – – 198,709 2017 1.0 850 0.4
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the intensification of oral cancer prevention campaigns and 
early diagnosis throughout the country [31, 32].

Regarding sociodemographic data about AC and LSCC, 
the findings obtained herein are in accordance with previous 
reports, showing a high frequency among fair-skinned men. 
In line with the literature, nearly 82% of AC cases and 80% 
of LSCC affect men and 85% of the individuals with AC 

and 87% of those with LSCC are fair-skinned individuals 
[4]. These features strengthen the statement that fair-skinned 
individuals are more susceptible to the development of dis-
eases whose etiological factor is UV radiation, because of 
the lower amount of melanin present in their skin [28, 33]. 
Moreover, tropical countries such as Brazil, where a large 
number of male individuals work in outdoor occupations 
or have the habit of prolonged exposure to UV radiation, 
tend to have a larger number of cases of these lesions due to 
high solar incidence and the failure to use protective agents 
such as sunscreens and hats [30, 34]. However, cases of AC 
and LSCC have been reported predominantly among brown-
skinned individuals in Africa [35, 36] and no imbalance in 
the male to female ratio has been observed [35].

Individuals affected by AC and LSCC are usually middle-
aged or older, with a mean age of more than 40 years [1, 2, 
4, 33]. Few studies have reported cases of young people 
affected by LSCC [36, 37]. Moreover, there is a difference 
in the age at diagnosis between individuals with AC and 
individuals with LSCC. Cases of LSCC have been diagnosed 
at a later age (sixth and seventh decades of life) [1, 17, 18, 
21, 22] when compared to cases of AC (fifth decade of life), 
showing the chronic character of acquisition of the malig-
nant phenotype [1, 4, 11, 30]. Our findings are in contrast to 
those of the aforementioned reports, in which the concentra-
tion of diagnosis was highest among individuals between the 
sixth and eighth decades of life, suggesting a late diagnosis 
in cases of AC. These data reinforce the increasing need for 

Fig. 1   Temporal distribution of cases of actinic cheilitis (AC) and lip 
squamous cell carcinoma (LSCC) per decade.

Fig. 2   Clinical aspects and histopathological features of actinic 
cheilitis. a Atrophic regions with blurring of the margin between the 
affected area and the vermilion border of the lower lip. b Leucoplastic 
and pigmented areas in the lower lip. c Ulcerated, crusty and leuco-
plastic lesions with presence of oedema and blurring of the margin 
between the affected area and the vermilion border of the lower lip. 
d Presence of an exuberant ulcer in the central region of the lower 
lip with a leucoplastic border. e Low-grade epithelial dysplasia rep-
resented by hyperkeratosis with lack of polarization of basal cells, 

abnormal variations in nuclear size and shape, and hiperchromatism 
(H&E, 6 ×). f High-grade epithelial dysplasia represented by irregu-
lar epithelial stratification, loss of polarity of basal cells, drop-shaped 
rete ridges, and loss of epithelial cells cohesion. In addition, abnor-
mal variation is observed in nuclear shape and size, in cell shape and 
size, hyperchromasia, and increased nuclear/cytoplasmic ratio (H&E, 
2 ×). In both images (e, f), it is also possible to observe basophilic 
degeneration of collagen (solar elastosis) in connective tissue.
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the continuity and expansion of campaigns for the preven-
tion and early diagnosis of these lesions, thus reducing the 
neglect of AC by the population by disseminating knowledge 
about the importance of prevention and the search for a pro-
fessional for diagnosis and treatment.

As regards the occupation of individuals, previous studies 
have reported that the prevalence of AC and LSCC is higher 
among subjects with outdoor occupations [4, 7–9, 11, 14, 
17, 18, 24, 25]. Herein, most affected individuals with AC 
and LSCC had indoor occupations. However, a way out of 
this apparent paradox exists. Nearly 25% of the individu-
als who provided information about their occupation were 
retired or unemployed or were housewives at the time when 
data were collected. Retired or unemployed individuals may 

have had an outdoor occupation in the past. Therefore, the 
effects of the previous occupation on the participants may 
have contributed to the increase of cases of individuals with 
AC and LSCC who had an indoor occupation at the time of 
data collection. The past outdoor occupation may not only 
have contributed to the appearance and progression of these 
lesions, but may also have encouraged the individuals to 
develop habits such as smoking, alcohol consumption and 
chronic exposure to the sun, regardless of their occupation 
[1, 4, 15, 18]. Although many patients in the present study 
had not reported data regarding habits; among those who 
had, the frequency of habits was quite high, with more than 
75% of the individuals confirming they were smokers and 
more than 90% reporting alcohol consumption. Similarly, 

Fig. 3   Clinical aspects and histopathological features of lip squamous 
cell carcinoma. a A small ulceration of the lower lip vermilion mim-
icking actinic cheilitis. Note lesions with crust and ulceration, pres-
ence of atrophic regions, oedema, and blurring of the margin between 
the vermilion and the adjacent skin. b Presence of a crusted lesion 
with areas of atrophy oedema and blurring of the margin between 
the vermilion and the adjacent skin. c Presence of an exuberant 
ulcer with a leucoplastic border, raised and hardened, and beginning 
of crust formation on the lesion. d In situ carcinoma represented by 
irregular epithelial stratification, loss of polarity of basal cells, drop-

shaped rete ridges and loss of epithelial cell cohesion. In addition, 
abnormal variation in size and shape is observed in both nucleus and 
cell, with hyperchromasia, and an increased nucleus/cell ratio [hae-
matoxylin & eosin (H&E), 6 ×]. e Superficially invasive carcinoma 
represented by nests and cordons of malignant epithelial cells is 
observed, starting invasion of the lamina propria with formation of 
keratin pearls and showing an intense inflammatory infiltrate (H&E, 
4 ×). f Invasive carcinoma represented by islands of malignant epi-
thelial cells in the lamina propria with intense formation of keratin 
pearls and an inflammatory infiltrate (H&E, 4 ×).
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these high rates have also been observed in other investiga-
tions, [4, 21, 37]. In addition, although the association of the 
primary aetiological factor (UV radiation) with secondary 
factors such as smoking and/or alcohol consumption is still 
unclear, smoking has been suggested as one of the main 
secondary factors for the development of LSCC [22, 38]. 
Therefore, further studies are needed to clarify the poten-
tial contribution of tobacco and alcohol consumption to the 
aetiopathogenesis of LSCC.

With respect to the most frequent anatomical site of 
the lesions studied herein, the lower lip was undoubtedly 
the most affected, with a rate of almost 95% of the cases 
reported in previous studies [1, 4, 7, 11, 13, 18]. The present 
study reinforces these findings, since more than 97% of the 
cases were in the lower lip. Though visible, these early-stage 
lesions are often neglected due to the lack of symptoms in 
most cases [1, 28]. In this study, there was a high frequency 
of individuals with AC or LSCC who were asymptomatic. 
Absence of symptoms is relevant information for the clini-
cal diagnosis of AC and LSCC. In nearly 55% of cases of 
AC and 74% of LSCC, the clinical diagnosis was confirmed 
histopathologically, as also reported by Melo et al. [4]. Thus, 
this data pool reinforces the importance of knowledge about 
these lesions by clinicians and dermatologists, who should 
be concerned with an early diagnosis and timely referral to 
adequate treatment. The evolution time of these lesions is 
slow [17, 20, 28, 26], demonstrating a potential for malig-
nant transformation and a much lower aggression pattern 
when compared to other lesions, such as intraoral eryth-
roplakia and oral squamous cell carcinoma [1, 3, 12, 28]. 
Although the study conducted by Kaugars et al. [39] showed 
no difference in the pattern of differentiation and invasion 
between primary and recurrent cases, definitive conclusions 
are limited by the small number of cases analysed.

Histologically, the profile of AC changes is located in 
epithelial and connective tissues [30]. In LSCC, malignant 
changes are observed. Basophilic collagen degeneration is 
a histopathological feature common to both lesions [1, 16]. 
Currently, there are several classification systems for epi-
thelial dysplasia [16, 40, 41] and oral squamous cell car-
cinoma [16, 42–44]. Among the classification systems, the 
one recommended by the WHO [16] is the most widely used. 
However, uniformity in the classification of these conditions 
is an inter-examiner challenge and, even for intra-examiner 
agreement, kappa values reveal poor to moderate agree-
ment, proving that these classification systems are highly 
subjective [45–48]. For these reasons and because in the 
present study we did not perform a uniform histological clas-
sification of cases, these data are not shown. Therefore, we 
acknowledge that this topic is very important and should be 
assessed in further studies.

Concerning the malignant transformation rate of AC, 
the literature is quite controversial. The various studies 

did not use the same methodology to estimate this rate 
and no certainty about the progression of AC to LSCC 
exists [28]. A rate of 3.07% has been reported in a system-
atic review [28]. On the other hand, information about the 
LSCC survival rate is well-documented in the literature 
[20, 36, 49]. Individuals affected by this malignancy have 
higher survival rates than individuals with other head and 
neck cancers [49] due to the anatomical location and the 
clinical behaviour of the lesion. The five-year survival rate 
for patients diagnosed with LSCC ranges from 62–79% 
[20, 49].

Our study has limitations that should be recognized. 
The first is the retrospective design of the study with par-
ticipants recruited from secondary care facilities. Thus, 
the follow-up of the clinical course of the individuals in 
order to analyse the rate of malignant transformation of 
AC and the rate of survival in cases of LSCC was impos-
sible. Although our large series consisted of cases of AC 
and LSCC obtained from 10 different centres of oral and 
maxillofacial pathology for over 60 years, information on 
the grading of epithelial dysplasia of AC and the inva-
sion pattern of LSCC was unreported, as there could be 
some bias due to the non-uniformity of dysplasia criteria/
classification among different evaluators (intra-observer 
agreement). Inter-observer agreement across time could 
also be difficult [47, 48].

Conclusion

In summary, data of the Brazilian individuals with AC and 
LSCC reported herein agree with findings of case series and 
retrospective studies reported elsewhere. There is a predi-
lection of white men in their seventh decade of life. In most 
cases, the lower lip is affected.
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