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ABSTRACT

Military personnel are considered an occupational
risk group for the development of actinic cheilitis
(AC) and lip squamous cell carcinoma (LSCC), due
to the performance of duties outdoors under constant
exposure to ultraviolet (UV) solar rays, which is the
main risk factor for these diseases. This study aims
to evaluate the relationship between AC and LSCC,
associating the presence and degree of severity of
oral epithelial dysplasia (OED) with the occupational
factor in military personnel and dependents,
evaluating the flow of referrals to the Stomatology
Clinic of Odontoclinica Central da Marinha (OCM). A
retrospective study was carried out on cases of AC or
LSCC diagnosed between 2011 and 2023 in the OCM
and the variables collected were: sociodemographic,
occupational, history of sun exposure, military activity,
affected anatomical area, presence and degree of
OED, origin of the forwarding. The sample consisted
of 89 (91.8%) cases of AC and 8 (8.2%) LSCC. The
military personnel represented 83.1% of the AC cases
and 75% of LSCC. As for origin, 83.1% of the AC and
62.5% of LSCC came from internal referrals, from the
Military Organization itself. OED was present in 72%
of the AC, with no statistically significant association
between occupational exposure and the presence
and severity of OED. Two cases of LSCC had
reports of previous AC. This study corroborates data
from the literature and demonstrates the importance
of military dentists in preventing and treating oral
diseases with occupational risk in the Armed Forces.

Keywords: Actinic cheilitis; Lip carcinoma; Oral dys-
plasia;. Military Personnel;- UV radiation.

RESUMO

Os militares sao considerados um grupo de risco
ocupacional para o desenvolvimento de queilite
actinica (QA) e carcinoma de células escamosas de
labio (CCEL), devido ao desempenho de fungdes ao
ar livre sob constante exposicdo aos raios solares
ultravioleta (UV), sendo este o principal fator de risco
destas doencgas. Este trabalho tem como objetivo
avaliar a relagéo entre QA e CCEL, associando a
presenca e o grau de gravidade da displasia epitelial
oral (DEO) com o fator ocupacional em militares e
dependentes, avaliar o fluxo de encaminhamentos
para a Clinica de Estomatologia da Odontoclinica
Central da Marinha (OCM). Foi realizado um
estudo retrospectivo dos casos de QA ou CCEL
diagnosticados no periodo de 2011 a 2023 na OCM
e as variaveis coletadas foram: sociodemograficas,
ocupacionais, histérico de exposigao solar, atividade
militar, area anatémica acometida, presenca e grau
de DEO. A amostra foi composta por 89 (91,8%)
casos de QA e 8 (8,2%) CCEL. Os militares
representavam 83,1% dos casos de QA e 75% dos
CCEL. Quanto a origem, 83,1% das QA e 62,5% dos
CCEL procederam de encaminhamentos internos,
da propria Organizacao Militar (OM). A DEO esteve
presente em 72% das QA, ndo sendo observada
associagao estatisticamente significativa entre a
exposi¢cao ocupacional com a presenga e gravidade
da DEO. Dois casos de CCEL tinham relato de QA
prévia. Este estudo corrobora com os dados da
literatura e demonstra a importancia do Cirurgido-
Dentista militar na prevengdo e tratamento das
doencgas orais com risco ocupacional nas Forcas
Armadas.
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INTRODUCTION

Oral cancer is a significant public health challenge on
a global scale (1-5). In Brazil, according to estimates
by the National Cancer Institute, 15,100 new cases
of oral cancer are expected a year between 2023
and 2025 (6). Squamous cell carcinoma (SCC) is
responsible for approximately 90% of malignant
neoplasms of the mouth, with the majority of these
cases being preceded by oral potentially malignant
disorders (PMD) (6,7).

Particularly, lip cancer represents a significant
proportion, comprising around 25 to 30% of oral
cancer cases, with 95% of lip cancers being preceded
by actinic cheilitis (AC) (6-8).

AC is a PMD of lip vermilion, which mainly affects
the lower lip (9—13). Its main risk factor is chronic
and progressive exposure to the sun’s ultraviolet
(UV) rays (10,14,15). Additional factors such as
fair skin, advanced age, geographical latitude,
male gender, smoking, genetic predisposition,
immunosuppression, occupation, and leisure
activities with intense sun exposure can also
predispose to its development (12,14,16).

Occupational exposure to UV radiation, added
to Brazil's geographical latitude, emerges as an
important risk factor for developing AC and SCC
in the Brazilian population, including the military
(4,7,13,16-21). Frequent outdoor activities, such as
military activities, physical-military training, standing
to attention, boat repairs, and direct exposure to
the sun during flight, highlight the military as an
occupational risk group, making AC a disease that
requires special attention from stomatologists in the
Military Forces (17,19,21-23).

The main clinical features of AC include variations
in lip color, loss of the boundary between the lip
vermilion and the skin, presence of areas of atrophy,
crusts, fissures, leukoplakic patches or plaques,
erythema and ulcerations on the lip vermilion
(7,8,10,24). Histopathologically, it may show
stratified squamous epithelium with hyperkeratosis,
acanthosis, or atrophy and varying degrees of oral
epithelial dysplasia (OED), while the underlying
connective tissue usually shows an amorphous
basophilic zone called solar elastosis (7,9-11,25,26).

OED can be classified as mild, moderate, or
severe, according to the World Health Organization
(WHO) criteria. The clinical characteristics and the
severity gradation of OED are considered a predictive
factor of AC prognosis (27). This study aims to
evaluate the relationship between AC and CCEL,
associating the presence and degree of severity of
OED with the occupational factor in military personnel
and dependents of the Navy health system (family
members), as well as to map the flow of referrals
of these patients to the Stomatology Clinic of the

Odontoclinica Central da Marinha (OCM - Navy’s
Central Dental Clinic), in Rio de Janeiro, Brazil.

MATERIAL AND METHODS

This study was approved by the Research Ethics
Committee of the Marcilio Dias Naval Hospital
(HNMD) under the number 76263423.8.0000.5256.
It is an observational, longitudinal, and retrospective
study. The sample was selected by searching the
medical records, anatomopathological reports, and
photographic records of the OCM Stomatology
Clinic for patients with lesions clinically and
histopathologically diagnosed as AC or SCC between
2011 and 2023. All cases without a pathological
diagnosis were excluded from the final sample.

The following sociodemographic, occupational,
and clinical information was collected: sex, age, skin
color, rank (officer or enlisted), cadre (navy, marine
force, health division, and auxiliary division), outdoor
sports practice, affected anatomical area, presence,
and degree of OED.

The investigation into the origin of the participants’
referrals to the OCM Stomatology Clinic was carried
out according to the following criteria: OCM clinics
- dentists from other specialties - or external (extra-
OCM) - carried out by health professionals (doctors
or dentists) from another sector of the Navy Health
System (health division of military organizations;
Polyclinics or Marcilio Dias Naval Hospital) or from
civilian dentists.

Smoking and drinking habits were considered
when there was a report of their frequency or
eventuality.

Military occupational risk was assessed according
to the following functional categorizations: without
military occupational risk (relatives of military
personnel) (28); or with military occupational risk
(active military personnel or veterans).

For the classification of AC, we subdivided the
sample into two groups: the first group consisted
of reports with a diagnosis of AC without epithelial
dysplasia or with mild epithelial dysplasia, and the
second group contained reports with a diagnosis
of AC with moderate epithelial dysplasia or severe
epithelial dysplasia (29).

All the histopathological information obtained
was recorded in a Microsoft Office Excel 2010
spreadsheet (Remond, Washington, USA), prepared
for this study. A descriptive and inferential analysis
was carried out using the statistical program
Statistical Package for the Social Sciences (IBM®
SPSS Statistics, version 20.0).

The qualitative variables were presented as
percentage frequency and absolute frequency [(n)%].
The following test was used to compare the groups
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studied Chi-test or Fisher’s exact test was used. The
significance level established was 5% (p < 0.05).

RESULTS
From a total of 144 medical records selected, 47
cases of AC diagnosed only clinically were excluded
because they did not have a pathological report. As
a result, the final sample consisted of 97 cases [89
(91.8%) with a diagnosis of AC and 8 (8.2%) with a
diagnosis of SCC].

Evaluation of AC cases
Table 1 describes AC’s sociodemographic data. The
sample comprised 89 cases, 76 (85.4%) men and
13 (14.6%) women. The age range was 36 to 72,
with an average age of 60 (x11.0) years. Most of
the individuals were white (n=76/85.4%), drinkers
(n=47/52.8%), and non-smokers (n=69/77.5%).

All the patients had AC on the lower lip and only
one case was on both lips.

TABLE 1. SOCIODEMOGRAPHIC DATA ON
ACTINIC CHEILITIS

ACTINIC CHEILITIS Total (n=89)
n %

Sex
Male 76 85.4%
Female 13 14.6%
Age
<50 years 15 16.9%
250 years 74 83.1%
Skin color
White 76 85.4%
Brown 10 1.2%
Black 2 2.2%
No information 1 1.1%
Smoking
Yes 2 2.2%
No 69 77.5%
Ex-smoker 18 20.2%
Alcoholic
Yes 47 52.8%
No 35 39.3%
Former alcoholic 7 7.9%
Smoking + Drinking
Yes 16 18.0%
No 73 82.0%

OED was present in 64 (72%) lesions, 42 (47.2%)
with mild OED, 15 (16.9%) with moderate OED and 7
(7.9%) with severe OED (Table 2).

When analyzing the flow of referrals to the
OCM Stomatology Clinic, we observed that most
(n=74/83.1%) of patients come from internal refer-
rals from OCM clinics (Table 2).

Military personnel made up the majority of the
sample (n=74/83.1%), with 61 (68.5%) veterans and
55 (74.3%) soldiers. The most affected militaries
were from Navy personnel, with 47 (63.5%) patients,
and from Marine Force, with 22 (29.7%) (Table 2).

When evaluating the occupational exposure
factor, it was observed that 65 (73.0%) military
patients performed only military occupational
activity outdoors, and 9 (10.1%) patients performed
both military and civilian work with prolonged sun
exposure.

Only 22 (24.7%) patients who did outdoor sports
reported leisure activities with sun exposure (Table
2). The occupational exposure variable associated
with sports practice was present in only 15 (16.9%)
cases.

Regarding the association between the origin
of the referral and the degree of OED, we found
that among the patients coming from other OCM
clinics, most did not have OED or had mild OED
(n=21/74; 28.4% and n=38/74; 51.4%, respectively).
A statistically significant association was found
between the low severity of OED (absence of OED/
mild OED) and the OCM sector of origin (Table 2).

In terms of occupational status, the maijority
of participants had a diagnosis of low severity of
OED (no OED/mild OED), with 76.9% (n=10/13) in
active service, 73.8% (n=45/61) veterans and 80.0%
(n=12/15) dependents. However, no statistically
significant  association was found between
occupational status and the presence and severity
of OED (Table 2).

Although military personnel accounted for 86.4%
(n=19/22) of those with a diagnosis of greater severity
(moderate/severe OED), there was no statistically

significant  association between occupational
exposure and the presence and severity of OED
(Table 2).

The majority of participants who did not practice
outdoor sports (n=47/62;75.8%) had low severity of
OED (no OED/mild OED). However, there was no
statistically significant association between practicing
outdoor sports and the presence and severity of OED
(Table 2), nor was there an association between
occupational exposure due to practicing sports and
the presence and severity of OED.

The analysis according to the rank showed that
the majority of enlisted (n=40/55;72.7%), as well
as the majority of officers (n=15/19;78.9%), had a
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TABLE 2. DISTRIBUTION OF OCCUPATIONAL DATA BY DIAGNOSIS OF ORAL EPITHELIAL
DYSPLASIA

No OED
(n=25/28.0%)

Mild

(n=42/42.2%)

n % n %
Origin
OCM 21 23.6% 38 42.7%
Extra-OCM 3 3.4% 4 4.5%
No information 1 1.1% 0 .0%
Situation
Active 3 3.4% 7 7.9%
Veteran 18 20.2% 27 30.3%
Military relative 4 4.5% 8 9.0%
Occupational exposure
Military 21 23.6% 34 38.2%
Military relative 4 4.5% 8 9.0%
Outdoor sports/leisure
Yes 7 7.9% 8 9.0%
No 17 19.1% 30 33.7%
No information 1 1.1% 4 4.5%
Occupational exposure + Sport
Yes 4 4.5% 5 5.6%
No 20 22.5% 33 37.1%
No information 1 1.1% 4 5%
Military Rank
Enlisted 1 14.9% 29 39.2%
Officer 10 13.5% 5 6.8%
Division
Navy 14 18.9% 22 29.7%
Marine Force 4 5.4% " 14,9%
Health division 0 0.0% 1 1.4%
Auxiliary division 1 1.4% 1 1.4%

With OED

(n=64/72.0%)

Moderate Severe
(n=15/16.9%) (n=7/7.9%) Total p
n % n % n %
0.0388
1 12.4% 4 4.5% 74  83.1%
4 4.5% 3 3.4% 14 15.7%
0 0.0% 0 0.0% 1 1.1%
0.872¥%
& 3.4% 0 0.0% 13 14.6%
10 11.2% 6 6.7% 61 68.5%
2 2.2% 1 1.1% 15  16.9%
0.7548
13 14.6% 6 6.7% 74  83.1%
2 2.2% 1 1.1% 15 16.9%
0.5748
7 7.9% 0 0.0% 22 24.7%
8 9.0% 7 7.9% 62 69.7%
0 0.0% 0 0.0% 5 5.6%
0.204%
6 6.7% 0 0.0% 15  16.9%
9 10.1% 7 7.9% 69 77.5%
0 0.0% 0 0.0% 5 5.6%
0.7648
1 14.9% 4 5.4% 55 74.3%
2 2.7% 2 2.7% 19 25.7%
0.570¥%
8 10.8% 3 4.1% 47  63.5%
5 6.8% 2 2.7% 22 29.7%
0 0.0% 0 0.0% 1 1.4%
1 1.4% 1 1.4% 4 5.4%

Post/gradation and grade were calculated on the basis of 74 participants. ¥ Chi-square test; §Fisher's exact test.

low severity of OED (no OED/mild OED). However,
no statistically significant association was found
between officer and enlisted and the presence and
severity of OED (Table 2).

Considering the functional category, the Auxiliary
division (n=2/4;50.0%) was the group of patients
with the highest OED severity rates (moderate
OED/severe OED), followed by the Marine Force
(n=7/22;31.8%) and the Navy (n=11/47;23.4%).
However, there was no statistically significant

association between functional status and the
presence and severity of OED (Table 2).

Evaluation of lip squamous cell carcinoma cases
Table 3 describes the sociodemographic data of the
participants with SCC. The sample consisted of 8
participants, 6 (75.0%) men and 2 (25.0%) women.

The age range was 29 to 78, with an average age
of 62.6 (£15.1) years. All the individuals were white
(100.0%) and drinkers (100.0%).
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The majority had associated smoking habits and
present or past alcohol consumption (n=5/8; 62.5%)
(Table 3). Regarding origin, 5 (62.5%) came from
internal referrals from the OCM.

Two participants had reported previous AC before
the diagnosis of SCC. One refused to undergo a
diagnostic biopsy and followed up the case, returning
after four years with the SCC already developed.
The second was followed up for two years, refusing
to undergo a diagnostic biopsy and later being
diagnosed with SCC (Figure 1:A-D). The other 6
participants had been referred to the Stomatology
Clinic with suspicion of SCC and no previous lesions.

Table 4 shows the occupational data of the
participants with CCEL. The majority of participants
with CCEL came from an internal referral from the
OCM (n=5/62.5%), military (n=6/75.0%), veterans
(n=5/62.5%), and not practicing outdoor sports
(n=5/62.5%). Among the military, most were enlisted
(n=4/66.7%), and half were from Navy personnel
(n=3/50.0%). However, we found no statistically
significant association between occupational data
and the diagnosis of SCC.

TABLE 3. SOCIODEMOGRAPHIC DATA ON
LIP SQUAMOUS CELL CARCINOMA

Age

<50 years

=50 years

Skin color
White

Brown

Black

Smoking

Yes

No

Ex-smoker
Alcoholic

Yes

No

Former alcoholic
Smoking + Drinking
Yes

No

(D abaEREY

75.0%
25.0%

12.5%
87.5%

100.0%
0.0%
0.0%

37.5%
37.5%
25.0%

100.0%
0.0%
0.0%

62.5%
37.5%

Figure 1. Clinical photographs showing the clinical evolution of actinic cheilitis in squamous cell carcinoma of the lip; A Initial consultation

suggesting a clinical diagnosis of more severe AC; B and C After two years with suspicion of SCC; D Positive toluidine blue test in an area of

atrophy, the site of the incisional biopsy.
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TABLE 4. SOCIODEMOGRAPHIC DATA ON LIP SQUAMOUS CELL CARCINOMA

ORAL SQUAMOUS CELL CARCINOMA ON THE LIP

Origin

OCM

Extra-OCM

Situation

Active

Veteran

Relative of military personnel
Occupational exposure
Military

Relative of military personnel
Outdoor sports/leisure

Yes

No

Occupational exposure + Sport
Yes

No

Military Rank

Enlisted

Officer

Division

Navy

Marine Force

Health division

Auxiliary division
¥ Chi-square test; ® Binomial test

DISCUSSION

This is the first study to evaluate the association
between AC and CCEL, analyzing the presence
and severity of OED in military personnel and
their relatives in the Brazilian Navy, considering
sociodemographic and occupational factors. The
results indicated that most participants with AC and
LSCC are referred to the OCM Stomatology Clinic
by other clinics of the various dental specialties of
this OM. In addition, the study results showed that,
compared with referrals from other sectors of the
Brazilian Navy’s Health Care System, cases from the
OCM had a lower severity of OED. This difference
proved to be statistically significant.

These results demonstrate the importance of
the Brazilian Navy’s Oral Health Program (PSB),
published inits manual in 2009 and advocates actions
aimed at preventing diseases, promoting health,
and raising awareness among users of the Navy’s
Health System (30). As part of the PSB’s preventive

Total (n=8) P

n %

0.727®
5 62.5%
3 37.5%

0.197¥
1 12.5%
5 62.5%
2 25.0%

0.2890
6 75.0%
2 25.0%

0.727®
& 37.5%
5 62.5%

0.0709
1 12.5%
7 87.5%

0.688%
4 66.7%
2 33.3%

0.572¥%
& 50.0%
1 16.7%
1 16.7%
1 16.7%

measures, the OCM conducts continuous training for
health professionals, emphasizing the screening of
oral diseases, including identifying AC. With a focus
on users of the health system, educational talks
on the oral cancer prevention program are given
weekly in the OCM’s waiting rooms and periodically
in operational military organizations, where the
importance of early diagnosis of AC and SCC for the
military is reported, mainly highlighting preventive
measures and the need for early diagnosis. This
work focused on prevention through information that
may justify the results observed in our study.

In addition, following the guidelines recommended
by the PSB for PMD, patients with AC are periodically
monitored by the Stomatology Clinic, through a
clinical examination carried out by experienced
stomatologists, photographic records and the
use of the toluidine blue test. Besides, during all
the consultations, the professionals reinforce the
instructions for prevention and personal care of
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AC, emphasizing the importance of using lip balm,
wearing a wide-brimmed hat with UV protection, and
not exposing yourself to the sun, especially when UV
rays are most intense. These practices may have
contributed to the low number of cases of AC that
progressed to SCC during the 12-year follow-up
period covered by this study, but further studies are
needed to confirm this data.

According to Medeiros et al. (24), malignant
transformation of AC into SCC occurs in 10 to 30% of
cases, with 95% of SCC preceded by AC. Among our
participants, only two were previously diagnosed with
AC. Both men, even after being advised of the risk
of malignancy of their lesions, chose not to follow up
properly, resulting in the malignization of the lesions.
The other participants with SCC had already been
referred to the Stomatology Clinic with a suspicion
of malignancy, which was later confirmed by biopsy.

According to Paulino et al. (31), the rate of
malignanttransformation ofAC increases significantly,
ranging from 9.6 to 43.2%, when individuals have an
occupational function with sun exposure. A study of
212 military veterans of the wars in Afghanistan and
Iraq found that 63% of the participants had suffered
an acute injury during their mission as a result of sun
exposure, and only 23% had been advised of the
risk of developing cancer as a result of sun exposure
(22). Given the occupational nature of AC in military
personnel and the increased risk of developing SCC,
our results highlight the crucial role played by the PSB
and the Stomatology Clinic in the MB Health System,
enabling the prevention, early diagnosis, control and
reduction of the rate of malignant transformation of
AC.

In a previous study carried out at the OCM
Stomatology Clinic, the prevalence of AC was
2.7% of all lesions diagnosed between 2011 and
2014, with military personnel accounting for 79.3%
of the 29 cases (18). In a subsequent survey at
this service, from 2011 to 2019, the number of AC
diagnoses increased to 87 cases (16). This study
shows a continuous increase, totaling 136 patients
with a clinical diagnosis of AC. Notably, the number
of military personnel diagnosed with AC and CCEL
(83.1% and 75.0%, respectively) substantially
exceeded that of military relatives (16.9% and 25%,
respectively).

A study by Penoni et al. (32) about the profile of
patients treated at the OCM indicated a significantly
higher percentage of military relatives compared
to military personnel. However, our study suggests
a higher rate of military participants with AC. The
result also reinforces that most of these patients
were almost exclusively at risk of occupational sun
exposure since only 15 (16.9%) practiced outdoor
sports/leisure. This suggests that occupational sun

exposure in military personnel plays a fundamental
role in the development of AC and that other
preventive measures should be adopted to avoid
the onset and progression of this MPD. The number
of Navy personnel with AC and CCEL reported in
this study is much higher than that reported in the
literature for a similar population and/or occupational
factor (33,34). A cross-sectional study of 395 military
police officers in a southeastern Brazilian city
assessing the frequency of oral injuries found only
two participants with AC and no cases of SCC.

Cigic et al. (33), also carried out a cross-sectional
study of the frequency of oral injuries in 102 military
veterans from Croatia, diagnosing two cases of AC
and one of SCC. Although the comparison between
these studies and the work described here is notideal,
due to the small sample and their different scopes,
these are the only ones in the literature dedicated
to the civilians (represented by the military relatives)
and the military personnel. This difference in results
may be due to the easier access to dental care
within MB and its PSBs, increasing the total number
of dental appointments and possibly the number of
diagnoses of AC by the Stomatology Clinic.

On the other hand, this study found no statistically
significant association between occupational status
and the severity of OED.

The clinical profile of patients who develop AC
reported in the literature that the main area affected
is the lower lip; white individuals between the fourth
and fifth decade of life and who have been exposed
to the sun for long periods during their lives can
also be observed in the clinical and demographic
profile of this sample, since it was observed that the
most affected anatomical area was the lower lip, the
majority were white (85.4%) and military veterans
(68.5%), individuals over the age of 45, with soldiers
from operative divisions being more affected than
officers (7,20,24). 1t is well known that enlisted
perform more executive functions than officers,
who mostly perform strategic administrative and
planning functions. This leads them to carry out more
operational duties outdoors and consequently with
more frequent exposure to the sun, making them the
most exposed occupational profile.

SCC also has a predilection for the lower lip in
white men between 60 and 70 (7,20,35). Chronic
exposure to UV rays is its main risk factor, and it
is associated with drinking and smoking habits,
so the risk of developing this neoplasm increases
considerably (6,7,10,35,36). These data are similar
to those observed in the results of this study since
all the cases affected the lower lip, with the majority
(75%) being men and smoking and drinking habits
being observed in 62.5% of the cases.
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Riemenschneider et al. (19), in their systematic
review, found that there is substantial evidence to
suggest a high risk of developing melanoma and
non-melanoma skin cancer in the military, lesions
which, like SCC, have similar risk factors, and
showed that the incidence rate in the military is
higher when compared to the general population,
from the age of 45 and especially in the 55 and 60
age group. In this study, the age group that includes
the over-50s represents 87.5% of the sample and is
within the range reported for the military population
in previous studies. However, we observed a case of
an active-duty military man, a seaman, who was only
29 years old and diagnosed with SCC. Cases like
this demonstrate the need to intensify educational
and preventive measures, also focusing on younger
people.

CONCLUSION

The data on individuals with AC and SCC diagnosed
by the OCM Stomatology Clinic reported here agree
with the results of case series and retrospective
studies reported elsewhere on the occupational
factor. On the other hand, they show that the PSB
and the periodic follow-up of patients with AC, carried
out in the Brazilian Navy, play an important role in the
management of this lesion and can delay or even
prevent the appearance of SCC in this population
with a military occupational risk factor, when patients
are made aware and have access to a specialized
stomatology service.
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