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INTRODUCTION: Actinic cheilitis (AC) is considered to be a pre-malignant lesion or an incipient and superficial form of lip 

squamous cell carcinoma. It is commonly found in individuals whose occupational activities are related to chronic sun exposure 

and the definitive diagnosis is performed with biopsy. Althoug Exfoliative cytology has been used as a screening procedure to 

evaluate cancer of the oral cavity no studies have proposed the use of exfoliative cytologic analysis to evaluate and diagnose AC.

OBJECTIVE: The purpose of this study was to evaluate lower lip lesions on fishermen related to chronic solar exposure using 

clinical, cytologic and histopathologic analyses. 

PATIENTS AND METHODS: Smears taken from the vermilion of the lower lips of 125 fishermen and 30 control individuals 

were subjected to cytologic analysis. 

RESULTS: The harvested cells were sufficient for cytologic analysis in 83.2% of the samples. Sixteen fishermen exhibited promi-

nent lower lip lesions that justified biopsy and histological studies. In total, 4 specimens were malignant (3.2%), and 12 displayed 

epithelial dysplasia, demonstrating that the prevalence of epithelial dysplasia and malignant lesions was high among the fishermen 

population. These conditions were strongly associated with infiltration and blurring of the vermilion margin of the lower lip. 

CONCLUSION: The cytologic analysis was not useful for detecting epithelial dysplasia or malignant alterations.

KEYWORDS: Actinic cheilitis ; Lip carcinoma ; Pre-malignant lesion ; Exfoliative cytology.

INTRODUCTION

Actinic cheilitis is considered to be a pre-malignant 

lesion or an incipient and superficial form of lip squamous 

cell carcinoma (SCC). It is commonly found in individuals 

whose occupational activities are related to chronic sun 

exposure, especially fishermen.1-7 The clinical changes 

of actinic cheilitis include erythema, keratosis, atrophy, 

erosion, crusts and fissures. Infiltration and blurring of the 

vermilion margin are clinical signs that correlate with lower 

lip neoplasia.8-10

No consensus has been reached in the literature regarding 

the clinical manifestations and histopathologic aggressiveness 

of actinic cheilitis (AC), thus histopathologic analyses should 

be used to confirm this condition.9,10 Exfoliative cytology 

has been used as a screening procedure to evaluate oral pre-

malignant lesions and cancer of the oral cavity.11-14

Considering the well-established association between AC 

and lower-lip SCC, especially in patients at risk, we herein 

suggest procedures to increase the diagnostic accuracy for 

this lesion. Exfoliative cytology is a non-invasive and low-cost 

examination technique that may be useful for the assessment 

of lower lip AC and SCC, as it has been used to screen and 

diagnose pre-malignant oral lesions.15-29 However, few studies 

have used exfoliative cytology for oral lip lesions. To our 

knowledge, no studies have proposed the use of exfoliative 

cytologic analysis to evaluate and diagnose AC.
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The aim of this study was to evaluate the clinical, 

cytologic and histopathologic features of AC in fishermen 

living in the city of Florianopolis, in the state of Santa 

Catarina, Brazil.

MATERIALS AND METHODS

The studied sample included 125 fishermen with a 

history of chronic sun exposure (FG) living in Florianopolis, 

Santa Catarina, Brazil (latitude 270 35’ 48’’ S, longitude 480 

32’ 57’’ O). The control group (n=30) did not have a history 

of chronic sun exposure (CG) and included individuals 

selected from the same geographic region who generally 

participated in only indoor activities. The study was 

approved by the Research Ethics Board of the institution. 

Informed consent was obtained from all patients. 

Cl inical  manifes ta t ions  including erythema, 

desquamation, fissure, infiltration, atrophy, ulceration, 

crust, leukokeratosis and blurring of the vermilion margin 

were graded according to their severity from 0 (absent) to 

4 (intense).9,10 

The patients in control group (CG) were evaluated for 

clinical features that could indicate lip epithelial dysplasia 

or malignancy.

All individuals underwent lower-lip exfoliative cytology 

with a metal spatula.32,33,11 The parched lip areas were 

humidified with saline solution for 10 minutes and scraped to 

remove the excess keratin.30,31 Cytologic smears were fixed 

in a 70% alcohol solution33,14 and stained by Papanicolaou’s 

method.

The cytologic analysis evaluated the following: 1) 

cellular characteristics, as defined for gynecological 

smears (Bibbo, 1997; Koss, 1992); 2) oral smear pattern, as 

proposed by Silva (1997); and 3) the correlation between 

cytologic characteristics and histopathologic findings in 

biopsied patients. The number of cells in the smears was 

scored from absent / inconclusive (0) to intense (3).

Patients that presented blurring of the vermilion 

margin, infiltration of the lower lip9 and cytologic results 

suggestive of dysplasia/malignancy underwent a biopsy and 

histopathologic analysis. 

The specimens were obtained using punch or scalpel 

biopsy. The specimens were fixed in 10% formalin and 

stained with hematoxylin and eosin. The histopathologic 

analysis used the cytologic and architectural criteria 

proposed by the WHO (1978), Pindborg et al. (1997) and 

Nico et al. (2007). Three independent, blinded pathologists 

performed the cytologic and histopathologic analyses. 

The data obtained were compared using the Chi-square, 

Mann-Whitney and Kruskall-Wallis tests in SPSS version 

15.0 (spssinc©). p < 0.05 was considered significant.

 

RESULTS

The control group consisted of 28 male and 2 female 

Caucasians, with a mean age of 50.6±6.4 years. The 

fishermen group (FG) included 125 Caucasians (121 males 

and 4 females) with a mean age of 50.58±12.77 years. The 

sunlight exposure period for the FG was 32.14±12.47 years, 

with an average of 7.71±1.23 hours/day. In total, 92.8% of 

the fishermen did not use any type of sunscreen protection. 

Alcohol consumption was observed in 32% and smoking in 

38.4% of the fishermen. Only 2% of fishermen were aware 

of the malignant potential of their lip lesions.

The characteristic clinical manifestations of the actinic-

induced alterations were mild in this sample (Table 1). 

Lower lip biopsies were obtained from 16 fishermen (12.8%) 

based on the abovementioned clinical criteria. 

The number of cells in the FG smears was lower than that 

in the CG, and the number of inconclusive cases (cellular 

amount = 0) was significantly higher in the FG (p<0.001). 

Although the cellular amount in the FG smears was lower, the 

exfoliative cytology displayed more intermediate (p<0.001) 

and atypical (inflammatory) squamous cells (p=0.027) in the 

FG than in the CG (Table 2). 

Histopathologic Findings

Histopathologic analysis identified four SCCs (two in 

situ carcinoma and two superficially invasive SCCs), seven 

cases of light dysplasia and five cases of mild dysplasia. No 

correlation was observed between dysplasia or malignancy 

and age or sunlight exposure time. Table 3 presents the mean 

scores for each morphological feature observed in the 16 

lower-lip biopsies. 

Table 1 - Lower lip clinical alterations in the fishermen group. 

Clinical Alteration Mean SD

Erythema 0.32 0.78

Desquamation 0.22 0.62

Fissure 0.10 0.49

Infiltration 0.19 0.56

Atrophy 0.33 0.67

Ulceration 0.11 0.41

Leukokeratosis 0.11 0.32

Blurring of vermilion margin 0.22 0.64

Variegated red / white lip aspect 0.61 1.00

Mean score 0-4: 0, absent; 1, small / discrete; 2, mild; 3, high / intense; 4, 

very high / very intense
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DISCUSSION

The epidemiological profile of the FG concerning 

smoking and chronic sunlight exposure supports the data 

in the literature regarding AC. The results obtained in this 

study were also similar to the first description of AC and 

other published data.8,34,35

In this study, there was no correlation between age or 

sunlight exposure time and the histopathologic diagnosis of 

dysplasia or malignancy. This may reflect the difficulty in 

predicting the malignant transformation of pre-malignant 

lesions, even with well-defined etiological factors.36

All biopsied fishermen presented dysplastic or malignant 

alterations, showing that the established criteria for 

indication of biopsy9 had 100% specificity for dysplasia/

malignancy. The presence of pre-malignant lesions has been 

associated with malignant transformation.41,42

In our study, 12 cases showed assorted dysplasia grades 

at the histopathologic examination. Four (3.2%) of the 

fishermen presented the histopathologic diagnosis of SCC. 

This prevalence is slightly higher than that reported for 

the normal population.33 Lip cancer incidence in Brazil is 

2.2/100,000 cases per year. In the southern region of Brazil, 

the incidence is 1.2/10,000 cases.33 

Considering the discrepancy between the clinical 

alterations of AC and the histopathologic findings, 

particularly when evaluated in a single biopsy, the use of 

other techniques with improved diagnostic accuracy as 

well as methods (such as cytologic smears) that could be 

used as screening tools is very important. In this study, we 

evaluated exfoliative cytology as an effective option for the 

early diagnosis of AC, and used smears as a screening tool 

to determine the best area for biopsy. 

Dysplastic alterations occur in the deeper epithelial 

layers. For this reason, the cytologic diagnosis of keratinized 

lesions can be difficult. Studies evaluating the quality, 

sensitivity and specificity of cytologic examinations for oral 

cancer and pre-malignant lesions usually refer to intra-oral 

lesions. There are no published cytologic results for lip 

lesions associated with AC and lower-lip cancer.

 The sample quality, according to the number of cells 

obtained from the lower-lip smears of the fishermen, was 

considered adequate for evaluation (scores 2 and 3) in 83.2% 

of cases. The few cytologic studies that have addressed lip 

lesions discussed the difficulty of cell harvesting, due to lip 

dryness and keratinization. In our study, this difficulty was 

overcome by first humidifying the lip with saline solution 

and then using a metal spatula to attain more intense 

frictional contact with the selected area.11-14

Although recent studies have supported the use of 

exfoliative cytology for oral pre-malignant and malignant 

diagnoses, our study clearly shows that such analyses should 

not be used for strictly morphological diagnosis of AC and 

lower-lip cancer.11,13,23

Pathological studies of AC and SCC have shown that 

these lesions can develop from the basal epithelial layer to 

the lamina propria, or even present alterations throughout 

all epithelial layers before evolving into fully developed 

malignant lesions.34 

Table 2 - Comparison of cell number in the smears in the control and fishermen groups.

Score for number of cells Total

0 1 2 3

Group Control N 0 (0%) 0 (0%) 7 (23.3%) 23 (76.7%) 30 (100%)

Fishermen N 7 (5.6%) 14 (11.2%) 79 (63.2%) 25 (20.0%) 125 (100%)

p < 0.001; X2 test

Table 3 - Mean scores of the histopathologic features ob-

served in 16 lower-lip biopsies.

Histopathologic feature Mean SD

Droplet form of epithelial crests 0.69 0.60

Basal layer duplication 1.25 0.77

Hypercellularity 1.31 0.87

Epithelial maturation alteration 1.13 0.89

Ulceration 0.06 0.25

Hyperkeratosis 2.06 0.68

Acanthosis 2.00 0.82

Atrophy 0.00 0.00

Prominent nucleolus 1.13 0.72

Nuclear hyperchromatism 1.13 0.72

Nuclear pleomorphism 1.13 0.81

Nucleus/cytoplasm ratio 0.94 0.77

Increase of mitotic figures 0.25 0.45

Atypical mitosis 0.00 0.00

Nucleated cells 0.00 0.00

Lichenoid inflammatory infiltrate 0.44 0.89

Diffuse inflammatory infiltrate 0.44 0.63

Focal inflammatory infiltrate 0.19 0.54

Elastosis 1.94 1.24

Fibrosis 0.00 0.00
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The sensitivity and specificity of exfoliative cytology 

may be enhanced when associated with novel technologies 

such as tumor markers, p53 identification, cytomorphometry, 

growth factors, gene expression and others.11-13,15-17,19-24 It is 

known that AC and SCC present molecular alterations even 

before their morphological features develop. It is possible 

that these alterations may be demonstrated in adequate 

cellular samples (even superficial and intermediate ones). 

Exfoliative cytology might be a non-invasive tool for 

initial studies of AC and lip cancer when used with the 

aforementioned new techniques.

Considering the data obtained, we conclude that the 

studied fishermen presented a high prevalence of actinically 

induced lesions. These conditions were strongly associated 

with infiltration and blurring of the vermilion margin of the 

lower lip. Routine exfoliative cytology was not useful for 

screening pre-malignant and malignant lower-lip lesions. 
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