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Abstract

Objectives: It was evaluated epidemiological aspects of primary lip squamous cell carcinoma (LSCC) and its asso-
ciations with clinicopathological factors. Study design: This retrospective, cross-sectional study analysed a socio-
demographic, clinical, and morphological data of HNSCC in a Brazilian population (n=30). Data analysis included
descriptive statistics and bivariate analyses using the chi-square and Fisher’s exact tests to compare the variables.
Results: The LSCC represented 10.8% of all oral cavity squamous cell carcinoma. Lip malignant disease was more
prevalent in elderly men, with male-to-female ratio of 5:1. Lower lip was more affected. It was observed high rates
of chronic solar exposure, and tobacco and alcohol drinking habits. Clinically, early TNM staging, small tumour
lesions, and non-metastatic disease were predominant findings. It was identified a high frequency of well differen-
tiated tumor samples. Worse Karnofsky performance status was associated with cervical metastasis. Conclusions:
Our findings showed that LSCC patients exhibited similar epidemiological and clinical profiles as noted in other
studies. Still, the occurrence of metastatic disease was associated with a worse physical performance status of the
LSCC patients during diagnosis.
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Introduction

Lip squamous cell carcinoma (LSCC) is a common oral
malignancy, and it is responsible for over 30% of all
oral squamous cell carcinomas (1,2). LSCC occurs in
the lower lip about 80% of all cases and results mainly
from chronic exposition to ultraviolet (UV) component
of the solar radiation, especially UVB (1,3-5). Main fac-
tors associated with disease development are outdoor
activities and skin colour. However, socio-demographic
and lifestyle factors, immunosuppression, and genetic
susceptibility might produce a synergistic effect (6-9).
The LSCC may evolve from lip premalignant condi-
tions, as actinic cheilitis (AC), or even from the healthy
lip. The time needed for sun-induced changes of the lip
to evolve into cancer varies from 20 to 30 years, but
such evolution can occur faster in some individuals (10).
Although LSCC frequently occurs in a site of easy vi-
sualization by the patients themselves and health pro-
fessionals, the average time of patient delay for malig-
nant oral disease is somewhat late. This fact is justified
by the fact that the disease is generally asymptomatic
(11,12). The LSCC shows survival rate higher than five
years, exhibiting a better prognosis compared to the same
disease in other sites of upper aerodigestive tract (1,11-
13).

The LSCC has great relevance with considerable inci-
dences on tropical countries. Different epidemiological
aspects of lip malignant disease seem to be strongly
influenced by local socio-demographical and cultural
factors. This background is important to ascertain the
magnitude of the local and regional public health prob-
lem. The purpose of this study was to delineate the
epidemiological profile of a LSCC Brazilian sample.
Besides, we investigated associations between epide-
miological and clinical factors of these patients.

Patients and Methods

-Study design and ethical aspects

This descriptive, cross-sectional study was performed
analyzing a series of 30 fully reviewed cases of pri-
mary LSCC selected from 724 fully reviewed cases of
primary upper aerodigestive tract squamous cell carci-
noma (14), confirmed histologically. This sample was
obtained from public and private health centers in north
eastern of the Minas Gerais state, Brazil (latitude: 16°
44’ 06> - longitude: 43° 51° 42”’) (Fig. 1), between 1996
and 2008. Epidemiological data (independent variables)
were gathered from the medical and dentistry health
records for this investigation and dichotomized as

follows: age (young- the subjects who were aged 45
years or less and older), gender (female and male), ana-
tomical site (lower and upper lip), ethnicity (white and
non-white), cancer family history (absent and present),
Karnofsky performance status scale - KPS (70-80 and
90-100), chronic solar exposure (exposed and non-

e758

Epidemiological and clinical analysis of lip cancer

exposed), and tobacco and alcohol drinking habits
(absent and present). The clinical dependent variables
of the study were: tumour size (T1/T2 — tumour less
than 4cm and T3/T4 — tumour higher than 4cm), cervi-
cal metastasis (absent and present), and clinical staging
TNM (early-I/II and late-I11/IV). The protocol for the
majority of patients included surgical resection of the
primary tumor associated with a conservative or radi-
cal neck dissection in cases of suspect cervical metas-
tases as evidenced by clinical or imaginological exams.
None of the patients examined presented distant metas-
tases. Ethical approval was obtained from the relevant
local ethics committees (Unimontes/COEP, protocol
1113/2008).

-Anatomical site, clinical staging, and morphological
analysis

The anatomical sites reviewed in this study included:
mouth and perioral region - lip (C00). All patients were
staged according to the UICC TNM classification of
Malignant Tumors (1997). LSCC was classified ac-
cording to the primary site as described in the Inter-
national Classification of Diseases (ICD-10) for Oncol-
ogy (WHO, 1990). For the morphological analysis, it
was used the WHO’s grading system (squamous cell

ECIuak_;r

Fig. 1. Geographic localization of the research field. In detail, the
black area represents the reference city for diagnosis, management,
and treatment of oncologic disease. In it’s around (darkest gray), the
north region of the Minas Gerais state, Brazil.
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carcinoma samples classified into well, moderately and
poorly differentiated) (15).

-Definitions of terms used for ethnicity, family cancer
history, KPS, and tobacco and alcohol drinking habits

Although ethnicity could not be truly established, re-
specting the findings about the hazards of judging Bra-
zilians by colour, race and geographical origin (16), this
variable was classified according to the skin colour of
patients of this study. Cases considered as exposed to
chronic solar exposure had cumulative and intense solar
exposure in the workplace, such as farmers, construc-
tion employees, or garbage collectors. Non-exposure
was the individual that did not report occupational an-
tecedents of chronic solar exposition, such as teacher or
dentist. All patients were asked about the occurrence
of cancer in a first relative. The term cancer was de-
fined using WHO definition as ‘‘an uncontrolled growth
and spread of cells that may affect almost any tissue of
the body”. Performance status is a global assessment
of the patients’ actual level of function and ability of
self-care. All the patients were categorized according
to the Karnofsky performance status scale index (KPS)
(17). It describes the ability of patients in in performing
normal activities and doing active work, and whether
there is any need for assistance of oncologic patients.
The scale is rated 0-100, in steps of 10 grades. At 100 all
is well; at O the patient is dead. The drink habit (intake
from overall alcohol, beer and cachaca, a very popular
and inexpensive sugar cane spirit with 35-45% ethyl al-
cohol content), was also investigated. A can of light beer
(i.e. 330 ml) or a drink of cachaga (i.e. 40ml) contains
12 g of ethanol. Alcohol drinking habit was classified as
present or absent. In similar way, the tobacco habit was
also investigated as present or absent. Ex-drinkers and
ex-smokers were subjects who had abstained from any
type of drinking and smoking for at least one year. Non-
smokers and ex-smokers were grouped combined. Simi-
larly, with regard to alcohol intake, those patients that
have never drunk alcohol were considered non-drinkers
and were grouped with ex-drinkers.

-Statistical analyses

Descriptive statistics were calculated. Associations
between epidemiological and clinical variables were
examined by chi-square (x?) and Fisher’s exact tests.
Statistical analysis showing a confidence above 95%
(p<0.05) were considered significant. All tests for sig-
nificance were two-sided. All statistical analyses were
performed with the statistical pack SPSS® (SPSS Inc.,
Chicago, IL, USA), version 13.0 for Windows®.

Results

The descriptive statistics of LSCC group is presented
in table 1. The LSCC lesions represented 10.8% of all
oral cavity squamous cell carcinomas and perioral re-
gion and 3.5% of total cases with localization in the
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upper aerodigestive tract. The LSCC involved mainly
the lower lip (83.3%). The male-to-female ratio was 5:1,
with a mean age at the diagnosis of 58.8 (+15.57) years,
ranging from 25 to 92 years). The majority of individu-
als were represented by older patients (76.7%). Age
parameter among female gender varied from 56 to 86
years (mean 67.6 years), and in the male group it varied
from 25 to 92 years (mean 57.1 years). It was noted sig-
nificant association between chronic solar exposure in
the job’s environment and incidence of LSCC in lower
lip (p = 0.019) (data not shown). Half of LSCC patients
were evaluated as capable in performing normal activi-
ties according to KPS index.

Associations between epidemiological and clinical fac-
tors are presented in table 2. The occurrence of cervical
metastasis was statistically associated with worse KPS
scores (p = 0.035). Finally, it was observed a significant
association between T3/T4 lesions and LSCC samples
with loss of morphological differentiation (p = 0.023)
(data not shown).

Discussion

Lip squamous cell carcinoma is an important public
health problem in many countries around the world
(2,6,11-13). However, according to regional context, it
is important to realize the influence of specific envi-
ronmental risk factors in which individuals have been
exposed. The LSCC has its origin related mainly to
chronic solar exposure (3,5). Additionally, it has been
shown that occupational antecedents provided us a good
idea of sun exposition grade (18). In the current study,
we found an association between chronic solar exposure
in the workplace and incidence of LSCC. The region
investigated in this current study assumes importance
to the LSCC because of high solar radiation level, typi-
cal of tropical regions. Besides, this region maintains its
economy based on agriculture activities, and therefore,
many people usually work subjected to long periods un-
der sun radiation exposure (19). Regarding the typical
socio-demographic profile of LSCC patients, probably
the typical lack of information about the etiology of lip
cancer has contributed for most intensive exposure to
its risk factors.

In our study, nearly all cases of LSCC were located in
lower lip. The higher occurrence of lip disease in this
anatomical site has been attributed to its position, which
usually receives a higher exposure of solar radiation (6).
Still, it is probable that tobacco and alcohol beverage
products might also act more frequently for occurrence
of disease in lower lip. Interestingly, it has been sug-
gested that the etiology of upper lip cancer could be re-
garded as a separate entity and different from the lower
lip (5). Women, as noted in other studies, were less af-
fected by disease than men (12). This finding has been
associated with the frequent use of lipstick, a known
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Table 1. Descriptive analysis of socio-demographic, clinical, and morphological variables of
the LSCC patients of this study.

Variables n % Variables n %
Gender Age

Male 25 83.3 Young 07 23.3
Female 05 16.7 Older 23 76.7
Skin color Chronic Solar Exposure

White 13 433 Exposed 21 70.0
Non-white 17 56.7 Non-exposed 09 30.0
Family History of Cancer KPS

Absent 20 66.7 90-100 15 50.0
Present 10 333 70-80 15 50.0
Tobacco Use Alcohol Drinking Use

Never 06 20.0 Never 12 40.0
Ever 24 80.0 Ever 18 60.0
Tumor Site Tumor Size

Upper lip 05 16.7 T1/T2 23 76.7
Lower lip 25 83.3 T3/T4 07 233
Cervical Metastasis TNM Staging

Absent 22 73.3 Early 23 76.7
Present 08 26.7 Late 07 233
WHO Grading

Well Differentiated 17 56.7

Moderately Differentiated 06 20.0

Poorly Differentiated 07 233

Table 2. Association between the epidemiological and clinicopathological variables of LSCC sample.

Size Tumor Cervical Metastasis TNM Staging WHO Grading
Variable TI/T2 T3/T4  pvalue Absent Present p value Early Late p value Well Moderate Poorly p value
KPS
90-100 14 01 0.080 14 01 0.035* 13 02 0.109 11 0.2 0.2 0.181
(60.9)  (14.3) (63.6) (12.5) (61.9) (22.2) 64.7) (33.3) (28.6)
70-80 09 06 0.8 0.7 08 07 0.6 0.4 0.5
39.1) (85.7) (36.4) (87.5) (38.1) (77.8) (35.3) (66.7) (71.4)

Values calculated by x? and exact Fisher statistical tests.
* p value significant (p<0.05).
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lip protector against solar exposure (1,6). The high ra-
tio male:female could be attributed to the fact that most
outdoor workers are men. However, nowadays, women
have been exposed to sunlight as often as males due to
their similar working habits.

Currently, it has been noted evidences that display the
association between tobacco and alcohol drinking habits
and the occurrence of squamous cell carcinoma in the
upper aerodigestive tract (8,16), including LSCC (1-4).
Although the occurrence of tobacco and alcohol drink-
ing habits were significant in our sample, these findings
seem to be more important for early events of lip car-
cinogenesis instead of influencing the clinical factors
of lip malignant disease. Future studies are needed to
clarify the potential contribution of tobacco and alcohol
consumption to the LSCC etiopathogenesis.

The hypothesis that cancer may be a time-dependent
process (20) is consistent with the findings of our study,
mainly considering the similar time of exposure to the
risk factors investigated in this current study for both
the young and older patients (data not shown). As the
cancer family history was not an important factor in-
fluencing the clinical factors of LSCC in this study (p
= 0.542; data not shown), it seems that environmental
factors and its cumulative levels were more critical for
the onset of lip malignant disease. In some cases, the
hereditary characteristic of the LSCC has been sug-
gested associated in particular with common family
risk factors (21).

Our results showed that LSCC patients frequently ex-
hibited, at the diagnosis moment, early TNM clinical
staging and absence of cervical metastasis. Lip is easily
accessed clinically compared to other sites of oral cav-
ity. The literature shows that LSCC is associated with
the lowest incidence of cervical metastasis among all
the cancers of the oral cavity, especially when referring
to small lesions (22,23). The occurrence of disease in
this site usually stimulates an early search for health
care centers, especially for aesthetic reasons (23).
Reduced global health has been found in cancer patients
(24-26). The KPS has been used as a guide to treat-
ment plans for individual oncologic patients by clini-
cians because of its association with prognosis (25). In
this study, it was shown that the occurrence of cervical
metastasis was associated with KPS scores <80. This
finding emphasizes the importance of health state and
the need of adequate care for the patients. As frequently
noted, TNM staging exhibits powerful impact on prog-
nosis of oral squamous cell carcinoma patients (26,27).
The association between lower KPS scores and cervi-
cal metastasis seems to be related to duration of disease
and it might potentially contribute to a worse prognosis
of the LSCC. Further studies are necessary in order to
clarify the causal inferences of this association.

This current study has presented limitations, such as
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sample size, especially for statistical reasons. Besides,
the typical difficulties of cross-sectional study design in
to establish causal inference. Our findings showed that
LSCC patients exhibited typical epidemiological and
clinical profiles as noted in other studies. These find-
ings can be useful for stimulating the creation of health
promotion strategies, particularly in Brazil where the
Family Health Strategy represents the main government
strategy to improve primary health care in the commu-
nities. Additionally, the occurrence of metastatic dis-
case was associated with a worse physical status of the
LSCC patients during diagnosis. This association needs
to be better elucidated in future studies.
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