
Sâmela Martins et al

384

ABSTRACT

Introduction: Actinic cheilitis (AC) is a lesion potentially malig-
nant that affects the lips after prolonged exposure to solar 
ultraviolet (UV) radiation. The present study aimed to assess 
and describe the proliferative cell activity, using silver-stained 
nucleolar organizer region (AgNOR) quantification proteins, and 
to investigate the potential associations between AgNORs and 
the clinical aspects of AC lesions.

Materials and methods: Cases diagnosed with AC were 
selected and reviewed from Center of Histopathological 
Diagnosis of the Institute of Biological Sciences, Passo Fundo 
University, Brazil. Clinical data including clinical presentation 
of the patients affected with AC were collected. The AgNOR 
techniques were performed in all recovered cases. The different 
microscopic areas of interest were printed with magnification 
of ×1000, and in each case, 200 epithelial cell nuclei were 
randomly selected. The mean quantity in each nucleus for 
NORs was recorded. One-way analysis of variance was used 
for statistical analysis.

Results: A total of 22 cases of AC were diagnosed. The patients 
were aged between 46 and 75 years (mean age: 55 years). Most 
of the patients affected were males presenting asymptomatic 
white plaque lesions in the lower lip. The mean value quantified 
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for AgNORs was 2.4 ± 0.63, ranging between 1.49 and 3.82. 
No statistically significant difference was observed associating 
the quantity of AgNORs with the clinical aspects collected from 
the patients (p > 0.05).

Conclusion: The present study reports the lack of association 
between the proliferative cell activity and the clinical aspects 
observed in patients affected by AC through the quantification 
of AgNORs.

Clinical significance: Knowing the potential relation between 
the clinical aspects of AC and the proliferative cell activity quanti-
fied by AgNORs could play a significant role toward the early 
diagnosis of malignant lesions in the clinical practice.

Keywords: Actinic cheilitis, Proliferative cell activity, Silver-
stained nucleolar organizer regions.

How to cite this article: Martins S, Zoehler B, Busin CS,  
de Freitas Filho SAJ, Paranhos LR, Linden MSS, de Bittencourt ME,  
de Carli JP. Evaluation of Cellular Proliferative Activity in Patients 
with Actinic Cheilitis through Silver-stained Nucleolar Organizer 
Region Method. J Contemp Dent Pract 2018;19(4):384-388.

Source of support: Nil

Conflict of interest: None

INTRODUCTION

Actinic cheilitis is a disease with lesions potentially 
malignant caused by the prolonged exposure to solar UV 
radiation. The lesion affects mainly the lips of Caucasian 
men that work outdoors.1,2 Ultraviolet radiation leads 
to injuries to the genetic material of epithelial cells and 
results in morphological alterations.1,3,4

Oral biopsy is an essential part in the diagnosis of AC.4 
Microscopically, AC lesions present epithelial alterations 
that include variations in thickness, deposition of keratin, 
and dysplasia, while the lamina propria shows solar 
elastosis and chronic inflammatory infiltrate.5 Besides 
the morphological alterations, the diagnosis of AC is also 
found on the clinical aspects of the lesions and patient’s 
demographic data.6
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Predicting exactly the progression of AC is not pos-
sible.7 However, it is important to consider its potential 
malignance,8 which may vary from 29 to 16.9%.6 For major 
predictability, the level of epithelial dysplasia is used 
to assess the related progression and transformation of 
oral lesions. On the contrary, the scientific literature is 
controversial once the level of dysplasia is not always 
associated with potential malignancy.10 In addition, pre-
dicting cellular atypia is a challenging procedure for the 
clinician because the level of epithelial dysplasia does 
not correspond to specific clinical characteristics of AC 
lesions.11

Assessing cellular proliferation through the quantifi-
cation of AgNORs (proteins related to nucleolar organizer 
regions) emerged as an approach highly reliable for deter-
mining the level of dysplasia, predicting the potential for 
malignant transformation,12 and distinguishing between 
benign and malignant lesions.13 Marking NORs consists 
in detecting proteins associated with transcriptional 
activity through the impregnation of colloidal silver.13,14 
Specifically, this procedure reveals the active position 
of NOR transcription within the interphase nucleus. 
Visually, this phenomenon is translated in black spots 
detectable on microscopic examination.13,14

In general, the squamous cell carcinoma of the lip 
manifests clinically as an ulceroinfiltrative lesion.15 
However, no clinical aspect enables the differentiation 
between a malignant lesion in initial stage from an AC 
lesion.2,7 Currently, the scientific literature lacks studies 
on the correlation between the clinical aspects of AC 
lesions and the proliferative cell activity quantifying 
AgNORs. The present study aimed first to assess and 
describe the proliferative cell activity in AC lesions 
through the quantification of AgNORs in the epithelial 
tissue. Second, it aimed to investigate the potential 
associations between the quantity of AgNORs and the 
clinical aspects of AC.

MATERIALS AND METHODS

This study was conducted after the approval of the 
Committee of Ethics in Research of Passo Fundo 
University under the protocol #145/2011.

Study Design and Sampling

An observational and analytical study on the clinical 
records of the Center for Histopathological Diagnosis 
of the Institute of Biological Sciences, Passo Fundo 
University, Brazil, was performed using a database reg-
istered between 1990 and 2015.

A database of 3,185 clinical records was screened ret-
rospectively without limiting patients’ age and sex. All 
the cases diagnosed histologically as AC were retrieved.

Methods

Initially, all the clinical data of the patients were collected. 
It included information regarding age, sex, type of lesion, 
symptoms, texture, borders of the lesion, color of the 
lesions, and time of progression. Information on occupa-
tional activity and time of exposure to sunlight also was 
collected. The diagnoses of AC were confirmed prepar-
ing and analyzing 4 µm sections stained in hematoxylin 
and eosin (H&E) by two examiners (JPD, CSB). Criteria 
for the diagnosis of AC were epithelial alterations on the 
lip mucosa, and in the lamina propria, the presence of 
solar elastosis, and inflammatory infiltrate from mild to 
severe.2,6 The dysplasia classification was performed in 
according with the World Health Organization.16

The AgNOR detection 4 µm sections of formalin-fixed 
and paraffin-embedded tissues were obtained from each 
case. The sections were dewaxed in xylene and rehy-
drated in solutions with decreasing concentrations of 
ethanol. The following were the silver staining methods 
performed according to Ploton et al.17

The different microscopic areas of interest were 
printed with the magnification of ×1000. In these images, 
NORs under immersion were counted in each case con-
sidering 200 epithelial cell nuclei selected randomly. The 
mean quantity in each nuclei for NORs was recorded. This 
AgNOR analysis was performed by two other indepen-
dent examiners (SM, BZ).

Data Analysis

After exploring the data descriptively, one-way analysis 
of variance was applied to correlate the clinical aspects 
of AC lesions with the histochemical data. Correlations 
significant statistically were considered when p < 0.05. 
Statistics were performed using Statistical Package for 
the Social Sciences version 18.0 (IBM, Armonk, New York, 
USA) software package.

RESULTS

A total of 22 cases of AC were diagnosed between 1990 
and 2015. Twenty cases involved male patients, while 
two involved females. The clinical aspects in these cases 
are reported in Table 1.

The patients involved were aged from 46 to 75 years 
(mean age: 55 years). Thirty patients worked as farmers 
(59.10%), two as assistants in farmhouses (9.10%), one 
as a mechanic (n: 1; 4.54%), and one as a teacher (n: 1; 
4.54%). The remaining 5 patients (22.72%) did not report 
their labor activities. Seventeen patients (77.27%) worked 
frequently under the sunlight. The mean time for lesion 
progression was 11.14 months.

In general, the mean quantity of AgNORs was 2.4 
± 0.63 ranging from 1.49 to 3.82. The mean quantity of 



Sâmela Martins et al

386

AgNORs expressed in each patient separately is presented 
in Table 2. Representative pictures from AgNOR staining 
are shown in Figure 1.

No statistically significant association (p > 0.05) was 
observed correlating clinical and histochemical (quantity 
of AgNORs) aspects of AC (Table 3).

DISCUSSION

In the present study, the association between the clinical 
aspects of AC lesion and its proliferative cell activity was 
investigated as an attempt to improve the diagnostic tools 
and prognosis of these lesions. In addition, the associa-
tion between the quantity of AgNORs and the clinical 
manifestation of these lesions was also investigated and 

Table 1: Clinical aspects of patients with AC

Clinical aspects n (%)
Age (years)
46–50 3 (13.64)
51–60 15 (68.18)
61–75 4 (18.18)
Sex
Males 20 (90.90)
Females 2 (9.10)
Location
Lower lip 22 (100.00)
Time of progression (months)
1–10 11 (50.00)
12 5 (22.72)
24 4 (18.18)
48 2 (9.10)
Type of lesion
Plaque 14 (63.62)
Crust 3 (13.64)
Ulcer 3 (13.64)
Nodule 2 (9.10)
Texture
Plain 11 (50.00)
Rough 7 (31.82)
Ulcerated 3 (13.64)
Rough and ulcerated 1 (4.54)
Symptoms
Present 4 (18.18)
Absent 12 (54.54)
Not reported 6 (27.28)
Borders of the lesion
Undefined 12 (54.54)
Well-defined 8 (36.36)
Not reported 2 (9.10)
Color of the lesion
White 17 (77.28)
White and red 5 (22.72)
Type of biopsy
Excisional 8 (36.36)
Incisional 4 (18.18)
Not reported 10 (45.46)

Table 2: Mean quantity of AgNORs for each case of AC

Case Mean AgNORs Case Mean AgNORs
 1 3.23 12 2.07
 2 1.72 13 2.38
 3 2.02 14 1.49
 4 2.01 15 3.82
 5 1.92 16 3.63
 6 1.91 17 2.58
 7 2.01 18 2.21
 8 2.50 19 2.08
 9 2.66 20 3.42
10 2.45 21 2.79
11 1.89 22 2.01

Figs 1A and B: High (A) and low (B) AgNOR staining in the 
nucleus of the epithelial cells

Table 3: Correlation between the mean quantity of AgNORs 
and the clinical aspects expressed by one-way ANOVA test

Clinical aspects p-value
Age 0.74
Sex 0.398
Time of progression 0.449
Type of lesion 0.851
Texture 0.79
Symptoms 0.118
Border of the lesion 0.308
Color of the lesion 0.669

A

B
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resulted with no positive evidence. Proliferative acti-
vity by AgNOR staining has been studied in potentially 
malignant lesions of the oral mucosa.12,13,18

Most of the patients addressed in the current study 
were aged 51 to 60 years when diagnosed with AC. The 
main factor leading to AC is the exposure to solar radia-
tion for a long period.6,19 More specific, the exposure to 
solar radiation consists of a risk factor highly prevalent 
in adults aged in the sixth and seventh decades of life. It 
is estimated that the patients sampled in this study were 
exposed to solar radiation for a long time, enabling a 
slow development of the lesions. In general, the severity 
level of AC lesions is associated with the time of exposure 
under solar radiation.20

The higher prevalence of AC among males detected in 
the present study is also supported in other studies in the 
scientific literature. This finding is justified on the fact that 
most of the labor activities outdoors and under exposure 
to solar radiation are performed by men.3,6,9 Specifically, 
in relation to the labor activities, a high number of farmers 
affected by AC was detected within the present study, 
confirming the outcomes reported previously by Lemos  
et al4 and Martins-Filho et al.19 Daily activities performed 
in this context play an essential role toward the develop-
ment of lip cancer.15 The present study encourages pre-
ventive and educational services designed for patients in 
risk groups, such as farmers.

Apparently, AC affects more Caucasian patients. This 
hypothesis was confirmed within the present sample and 
also by previous studies.9,21,22 Caucasian patients have 
less melanin pigmentation. Consequently, the skin cells 
are more exposed to UV radiation. In addition, the carci-
nogenic process on skin is similar to the lip,23 explaining 
the prevalence rate of AC in Caucasians.24 Concerning 
the anatomic location of occurrence, AC lesions affect 
more the lower lip because of the direct exposure to the 
solar radiation.25,26

According to Savage et al,27 the fundamental lesion 
in AC is frequently a leukoplastic plaque. In the present 
study, leukoplastic plaques were observed in 14 patients 
(63.64%). Considering the color of the lesions, most were 
whitish (n: 17; 77.27%). However, erythematous areas 
with edema may be found in AC lesions with moderate 
severity.28 Simultaneous whitish plaque with erythema-
tous areas may also be found.19,24 Usually, AC lesions are 
asymptomatic,20 but patients may complain differently 
(e.g., reporting burning and itching).19 In the present 
study, the majority of patients did not report symptoms.

Oral biopsy is applied for the diagnostic confirmation 
of AC. This procedure is especially justified due to the 
several differential diagnoses found clinically, such as 
leukoplakia, hemangioma, and mucocele.4 Based on that 
the treatment plan for AC lesions must not be supported 

exclusively by clinical findings.1 In 10 patients (45.46%), 
the type of biopsy was not mentioned in the dental record. 
In specific, exfoliative cytology was not performed in the 
patients sampled. The present study highlights the need 
for a protocol for interventions on AC lesions and the 
importance of registering properly the clinical informa-
tion in the dental records.

When quantified, the mean AgNORs found in the 
present study were lower than the mean observed by de 
Rosa et al29—up to the present, the only study quantify-
ing AgNORs in AC lesions. Yet, when associated with 
the clinical aspects of AC lesions, the AgNORs did not 
reveal statistically significant differences (p > 0.05). This 
outcome indicates that proliferative cell activity does not 
have specific clinical aspects in lip lesions potentially 
malignant caused by actinic injury.

Altemani et al13 showed limitations in the quantifica-
tion of AgNORs for distinguishing pseudocarcinomatous 
hyperplasia and oral epidermoid carcinoma. Fabbrocini 
et al30 observed that AgNORs are marking increase with 
the decrease of cell differentiation in epidermoid carcino-
mas of the lower lip. The literature suggests that low-risk 
epithelial dysplasia has a mean quantity of AgNORs sig-
nificantly lower than the high-risk dysplasias. It indicates 
that the quantification of NORs may be useful in deter-
mining the severity level of dysplasias and in stressing 
the risk for malignant transformation of oral lesions.12 
Moreover, the mean quantity of AgNORs and their sizes 
increase considerably from lesions potentially malignant 
to carcinomas.12,29 Clinical aspects of these lesions did not 
reveal an association with the level of dysplasia in AC.24 
Considering the scarce studies in the field and the lack of 
association between the clinical and histochemical aspects 
of AC, public health policies are necessary for the educa-
tion of patients in the early detection and treatment of AC.

CONCLUSION

The present study described the cellular proliferation 
and the different clinical aspects of AC lesions. The 
outcomes observed clinically do not have relation with 
the proliferative cell activity when assessed through the 
quantification of AgNORs. Further studies are necessary 
on the investigation of diagnostic tools and the prognosis 
of AC lesions.

CLINICAL SIgNIFICANCE

Investigating the potential association between the 
clinical aspects of AC and the proliferative cell activity 
quantified by AgNORs could benefit the clinical practice, 
especially in the early diagnosis of malignant lesions. 
Considering the fact that no association was observed in 
this context, the present study contributes to the clinical 
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practice, indicating that other approaches must be devel-
oped and investigated for the early diagnosis of malignant 
lesions related to AC.
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