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Abstract
Background: This retrospective study investigates the clinicopathological features and outcomes of young and 
elderly patients diagnosed with lip squamous cell carcinoma (LSCC).
Material and Methods: Data from LSCC patients from Dr. Luiz Antonio Hospital in Natal, Brazil (2000-2015) 
were analyzed, grouping individuals below 40 and above 60 years old. Demographics, lifestyle habits, clinico-
pathologic characteristics, and treatment outcomes were examined using descriptive statistics, Chi-square and 
Fisher's tests, and Kaplan-Meier survival analysis.
Results: A total of 47 patients was analyzed, being 20 younger and 27 older, finding significant age-related dif-
ferences (p = < 0.0001). Although in both groups the tumor was more common in males, older patients had a 
higher rate of females (29.6%) (p=0.0358) and smoking (70.4%) (p = 0.0043) and underwent more modalities of 
treatments (p = 0.0027). There were no significant differences in the other analyzed clinicopathologic factors, 
and survival rates did not differ significantly, though younger patients showed slightly better survival metrics in 
univariate analysis.
Conclusions: LSCC exhibits some distinct clinicopathological features across different age groups, with signifi-
cant differences in treatment modalities and progression rates. Age-specific approaches may be required to opti-
mize treatment outcomes.
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Introduction
Lip squamous cell carcinoma (LSCC) is a malignant 
neoplasm that originates from the epithelium of the 
vermilion border of the lip, which marks the transition 
between the skin of the face and the oral cavity (1,2). 
The lower lip is the most commonly affected area, ac-
counting for about 90% of LSCC cases, while approxi-

mately 7% of LSCCs occur on the upper lip and 3% at 
the labial commissure (1,2). Similar to basal cell car-
cinoma, squamous cell carcinoma and skin melanoma, 
LSCC is primarily caused by mutations resulting from 
ultraviolet (UV) radiation from the sun (3). Additional 
contributing factors include smoking, alcohol consump-
tion, genetic predisposition, and immunocompromised 
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- Survival endpoints
Survival endpoints were categorized into three groups: 
Overall Survival, which represented the duration from 
treatment initiation to the latest follow-up; Disease-
Specific Survival, indicating the period from treat-
ment initiation to OSCC-related death or latest follow-
up for surviving patients; and Disease-Free Survival, 
delineating the time from treatment initiation to the 
first recurrence diagnosis or latest follow-up for recur-
rence-free patients.
- Statistical analysis
The statistical analysis included descriptive and quan-
titative approaches. Chi-square (more than 15 samples) 
and Fisher's exact (fewer than 15 samples) tests were uti-
lized to analyze the categorical data and to explore as-
sociations between clinicopathological parameters and 
patients’ status. Survival analysis involved constructing 
Kaplan-Meier curves, with between-group differences 
assessed using the log-rank univariate test to identify 
potential prognostic factors. Statistical analyses were 
performed using SPSS (IBM®, New York, USA) Ver-
sion 22.0, with a significance level set at p-value ≤ 0.05.

Results
- Demographic and clinical characteristics
A total of 47 patients were included in the study, being 
20 younger than 40 years and 27 older than 60 years. 
The mean age among young patients was 36.5 years 
(range 23-39), while it was 72 years (range 61-92) in the 
elderly group. Gender distribution revealed that males 
accounted for 19 patients (95% in young and 70.4% in 
elderly patients) in both age groups, while females con-
stituted one patient (5%) in the young group and eight 
patients (29.6%) in the older group, being this difference 
statistically significant (p=0.0358). Smoking was ob-
served more frequently in the elderly group (19 patients, 
70.4%) compared to only in four patients (20%) in the 
young group (p=0.0043). Alcohol intake, were similar 
between groups corresponding to three (15%) young 
patients and six (22.2%) elderly patients (p=0.3566). 
Both groups exhibited more patients with an evolution 
time ≤ 6 months, corresponding to 11 patients (55%) and 
14 patients (52.9%), respectively (p=0.9769). In terms 
of tumor location, the lower lip was predominantly af-
fected in both young (18 patients; 90%) and elderly (27 
patients; 100%) groups (p=0.0966) (Table 1).
- Tumor characteristics and treatment modalities
More young patients were classified as T1 (16 cases, 
80%) compared to elderly patients (13 cases, 48.1%). On 
the other hand, more elderly patients were classified as 
T2 (11 cases, 40.7%) compared to young patients (3 cas-
es, 15%), but without statistically significant differences 
between groups (p=0.1518). As for lymph node metasta-
sis, although young patients had more cases classified as 
N0 (19 patients, 95%) compared to elderly patients (23 

status (1,2,4). In Brazil, LSCC poses a significant public 
health issue due to the country's tropical climate, which 
results in high levels of UV radiation exposure (4).
The population predominantly affected by LSCC com-
prises males in their sixth and seventh decades of life, 
characterized by fair skin phenotypes and a reduced 
capacity for tanning (1,2,5). LSCC exhibits an encour-
agingly high overall 5-year survival rate of 80 to 90%, 
attributed in part to low cervical lymph node metastatic 
rates of 2% to 5% (5). Despite these favorable statistics, 
a specific subset of patients with LSCC demonstrates 
poor prognostic outcomes due to delayed cervical me-
tastases, which result in a diminished 5-year survival 
rate ranging from 40% to 50% (5,6).
The recommended therapeutic approach for LSCC in-
volves initial surgical resection, which may or may not 
be complemented by radiotherapy depending on the 
pathological characteristics of the LSCC (2,5). The sur-
gical protocol dictates excision of the primary tumor to-
gether with a margin of apparently healthy tissue, with a 
suggested margin of 1 cm for LSCC (2,7). Additionally, 
a neck dissection is indicated in cases where metastatic 
lymph nodes are suspected (5).
To date, the scientific literature lacks specific studies 
on LSCC in patients under 40 years of age; however, 
it is established that this demographic constitutes less 
than 4% of all oral malignancies (8). Sporadic research 
indicates that in younger populations, the tongue and lip 
are the predominant subsites for oral cancer, whereas in 
elderly patients, the tongue and floor of the mouth are 
more frequently affected (8,9). The risk factors for the 
increased incidence of LSCC in young patients remain 
unclear. It is hypothesized that LSCC in young patients 
may represents a distinct biological entity, differing 
from that observed in elderly patients (9,10).
This study aims to compare the clinicopathologic char-
acteristics of LSCC between young (<40 years) and el-
derly patients (>60 years), focusing on lifestyle habits, 
treatment modalities, and survival rates.

Material and Methods 
- Sample selection and data collection
This retrospective study involved analyzing clinicopath-
ological data retrieved from patient records at Dr. Luiz 
Antonio Hospital in Natal, Brazil. The study cohort was 
determined by convenience, considering the uncommon 
incidence of LSCC. It consisted of individuals diagnosed 
with LSCC and treated between 2000 and 2015, who 
were either below 40 years or above 60 years of age at 
diagnosis. Exclusion criteria included patients aged 41 to 
59 years and patients with tumors in other anatomical re-
gions than the upper and lower lip. Data extracted for anal-
ysis encompassed demographic characteristics, lifestyle 
habits, clinical presentation, tumor features, treatment 
modalities, disease progression, and survival outcomes.
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Variables ≤40 ≥60 p-valueN (%) N (%)

Age
Range 23-39 61-92 -
Mean 36.5 72.0 < 0.0001

Sex
Male 19 (95%) 19 (70.4%)

0.0358
Female 1 (5%) 8 (29.6%)

Smoking
Absent 9 (45%) 5 (18.5%)

0.0043
Present 4 (20%) 19 (70.4%)

NR 7 (35%) 3 (11.1%) -

Alcohol intake
Absent 5 (25%) 4 (14.8%)

0.3566
Present 3 (15%) 6 (22.2%)

NR 12 (60%) 17 (63.0%) -

Evolution time (months)
≤ 6 11 (55%) 14 (52.9%)

0.9769
> 6 8 (40%) 10 (37.0%)
NR 1 (5%) 3 (11.1%) -

Primary site
Upper lip 2 (10%) 0 (0%)

0.0966
Lower lip 18 (90%) 27 (100%)

Tumor size (T)

T1 16 (80%) 13 (48.1%)

0.1518
T2 3 (15%) 11 (40.7%)
T3 1 (5%) 2 (7.4%)
T4 0 (0%) 1 (3.7%)
TX 0 (0%) 0 (0%) -

Lymph node metastasis (N)

N0 19 (95%) 23 (85.2%)

0.3501
N1 0 (0%) 2 (7.4%)
N2 0 (0%) 1 (3.7%)
N3 0 (0%) 1 (3.7%)
NX 1 (5%) 0 (0%) -

Distant metastasis (M)
M0 19 (95%) 24 (88.9%)

0.7412
M1 0 (0%) 0 (0%)
MX 1 (5%) 3 (11.1%) - 

Histological grade
I 2 (10%) 4 (14.8%)

0.8732II 17 (85%) 22 (81.5%)
III 1 (5%) 1 (3.7%)

Treatment
Radical surgery 19 (95%) 13 (48.1%)

0.0027Radical surgery+RT 1 (5%) 7 (25.9%)
Radical surgery+RT+CT 0 (0%) 7 (25.9%)

cases, 85.2%), the difference was not statistically signif-
icant (p=0.3501). In terms of distant metastasis, in both 
groups the majority of the patients were classified as M0, 
being 95% in young patients and 88.9% in elderly pa-
tients (p=0.7412). Regarding histological grade, most of 
the patients had tumors classified as grade II, being 85% 
and 81.5% of the young and elderly patients, respective-
ly (p=0.8732). In terms of treatment, most of the young 
patients underwent only surgery (19 patients, 95%). 
On the other hand, elderly patients, underwent more 
combination of treatments and with difference statisti-
cally significant between groups (p=0.0027) (Table 1).
- Histological features of the surgical specimen and 
clinical outcomes
Surgical margins and perineural invasion were similar 
between groups (p=0.5022 and p=0.3798). The events 
of local recurrence, regional recurrence, distant me-

tastasis and second primary tumor were also similar 
between groups (p=0.1072, p=0.5549, p=0.3984 and 
p=0.9103).
In terms of status, most of both groups were alive, being 
18 patients in the young group (90%) and 24 patients 
in the elderly group (88.9%) (p=0.2338). Regarding 
disease-free survival, the mean was 28 months (range 
0-137) for young patients and 18 months (range 0-184) 
for elderly patients p=0.7469) (Table 1).
- Univariate survival analysis
The univariate analysis of survival (Kaplan-Meier) 
was conducted to compare the survival rates between 
patients ≤40 years of age and patients ≥60 years of 
age. The overall 5-year survival, the disease-specific 
5-year survival and disease-free survival at 5 years 
were similar between groups (p=0.2703, p=0.2558 
and p=0.2148) (Fig. 1).

Table 1: Distribution of clinicopathological parameters in each group of young and elderly patients.
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Surgical margins
Free 17 (85%) 23 (85.2%) -

Compromised 1 (5%) 3 (11.1%) 0.5022
NR 2 (10%) 4 (14.8%)

Perineural invasion
Absent 6 (30%) 22 (81.5%)

0.3798
Present 0 (0%) 3 (11.1%)

NR 14 (70%) 2 (7.4%) -

Local recurrence
Absent 4 (20%) 23 (85.2%)

0.1072
Present 3 (15%) 4 (14.8%)

NR 13 (65%) 0 (0%) -

Regional recurrence
Absent 1 (5%) 19 (70.4%)

0.5549
Present 1 (5%) 8 (29.6%)

NR 18 (90%) 0 (0%) -

Distant recurrence
Absent 9 (45%) 24 (88.9%)

0.3984
Present 0 (0%) 2 (7.4%)

NR 11 (55%) 1 (3.7%) -

Second primary site
Absent 5 (25%) 23 (85.2%)

0.9103
Present 1 (5%) 4 (14.8%)

NR 14 (70%) 0 (0%) -

Status
Alive 18 (90%) 24 (88.9%)

0.2338
Dead 0 (0%) 2 (7.4%)
NR 2 (10%) 1 (3.7%) -

Disease-free survival
Range 0-137 0-184 -
Mean 28 18 0.7469

Abbreviations: CT - chemotherapy; RT - radiotherapy.

Discussion
In recent years, there has been a notable increase inci-
dence of oral squamous cell carcinoma (OSCC) among 
young patients, prompting several studies to explore the 
biological behavior of these tumors within this group 
(9,10). It is important to note that definitions of "young" 
patients vary; some studies classify individuals under 
the age of 45 as young, while others consider the cutoff 
to be under 40 years old (11-13). Consequently, the age 
criteria for categorizing patients as young are not uni-
form across the literature (11,12). For the purposes of 
the current study, individuals up to the age of 40 were 
classified as young.

Gathering information on lip cancer presents challeng-
es due to its location in a transitional zone between the 
skin and the mucosa (14). Moreover, the definitions of 
the oral cavity's boundaries differ across studies (15,16), 
with some researchers considering the lips as part of 
the oral cavity while others do not (17). Owing to this 
disagreement, the lip was categorized as an extraoral 
structure in the current study.
LSCC is one of the most common subsites of OSCC, 
accounting for 30% of these cases and generally exhib-
iting a favorable prognosis. The incidence rate is ap-
proximately 12 per 100,000 per year in North America 
(5). About 90% of tumors occur on the lower lip, 7% 

Fig. 1: Survival analysis. A) Overall 5-year survival (p=0.2703); B) Disease-specific 5-year survival (p=0.2558); C) Disease-free 
survival at 5 years (p=0.2148).

Table 1: Cont.
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In LSCC, the presence of metastasis is a strong predic-
tor of poor outcomes, with a survival rate of only 40 to 
50% for patients with lymph node metastasis over five 
years (5,6). Fortunately, the incidence of lymph node 
metastasis in LSCC is relatively low, ranging between 
5% and 37% of cases (6). Additionally, the TNM clas-
sifications were not associated with statistically signifi-
cant results in our study, aligning with the literature on 
LSCC (5,6). Importantly, our study found that the rate of 
regional metastasis was low in both groups, reinforcing 
the observations from existing research on the relatively 
lower metastatic risk in LSCC.
In LSCC, treatment options include surgery or radio-
therapy (22). In our study, young patients primarily un-
derwent isolated surgical removal of LSCC, indicating a 
preference for this treatment in younger demographics. 
Conversely, elderly patients more frequently received 
a combination of treatments, a difference that was sta-
tistically significant. Treatment outcomes vary due to 
physiological differences, duration of smoking, and ad-
herence to treatment protocols. Younger patients often 
benefit from better health, more robust immune systems, 
and greater access to healthcare resources. Furthermore, 
local, regional, and distant recurrences, as well as the 
occurrence of second primary tumors, were more com-
mon, although without statistical differences, among 
patients over 60 years of age, highlighting an increased 
complexity in managing LSCC in older populations.
It is well established that lip cancer generally has better 
survival rates than intraoral cancers (23,24). However, 
it remains unclear whether significant differences in 
prognosis exist between young and elderly patients with 
lip cancer. Our statistical analysis found no substantial 
differences between these age groups, suggesting that 
age may not significantly influence the prognosis of 
lip cancer. This finding aligns with previous research 
(18,19). The lack of observed differences may be due to 
the impact of comorbid health conditions in elderly pa-
tients, which could affect their overall prognosis and po-
tentially influence the analysis of this parameter (10-12).
This study presents several limitations, including the 
fact that the sample was retrieved from just one center, 
which may influence the sample size. Additionally, the 
retrospective nature of the data collection introduces 
potential biases such as selection bias, since only pa-
tients with available records were included. Recall bias 
may also be present, as historical data depends on the 
accuracy and completeness of the medical records.

Conclusions
This study underscore the necessity of integrating age-
specific considerations into the management of LSCC. 
The statistically significant variations in gender distri-
bution and smoking habits between younger and older 
patients imply that distinct, tailored approaches to treat-

on the upper lip, and 3% at the oral commissure (1,2). 
These findings are consistent with our study, where the 
majority of tumors were diagnosed on the lower lip. In 
addition, male individuals are mostly affected (1,5), in 
accordance with the results observed in the research, 
which demonstrated statistically significant associa-
tion between males and LSCC. The most common sub-
site for OSCC in both young and elderly patients is the 
tongue (8). Although LSCC is also frequently observed 
in elderly, it is not a common subsite in young individu-
als, corresponding to just 5% of all OSCC (5,8).
There is an increasing incidence of OSCC in younger 
patients, who are believed to have an etiology distinct 
from that of elderly patients, due to their reduced ex-
posure to common risk factors such as tobacco and 
alcohol (9-11,18,19). Although LSCC is generally cat-
egorized as oral cancers, its etiology is considered to 
be distinct (10,11,20). LSCC is typically caused by 
chronic sun exposure, whereas OSCC is more com-
monly associated with tobacco use, with or without al-
cohol consumption (20). Interestingly, our analysis re-
vealed that smoking was associated with the presence 
of LSCC in patients over 60 years of age. It may be 
explained by the synergism between smoking metabo-
lites and the sun exposure, increasing the possibility 
of LSCC. Elderly individuals present more exposure to 
tabacco use, which may also be associated with this re-
sult. Moreover, differences in smoking habits between 
young and elderly patients can be attributed to changes 
in societal attitudes, peer influence, and health educa-
tion over time.
In regards the evolution-time, the current study showed 
a lower evolution time in months in both age groups. In-
terestingly, some studies explained that elderly patients 
exhibit repulsion to oncology treatments, which causes 
a more advance disease stage (5,6). Considering the 
young patients, it has been described that the biological 
behavior of OSCC in young patients presents an aggres-
sive characteristic (11,12), which may also be associated 
with our results.
The clinical tumor-node-metastasis (TNM) stage is cru-
cial and helps in the evaluation of the aggressiveness of 
LSCC, leading in the determination of the most appro-
priate treatment (21). In the present study, the majority 
of cases in both groups were diagnosed at early stages 
(stages I and II). However, when considering more ad-
vanced stages of the disease, elderly patients were pre-
dominantly affected. This observation aligns with prior 
studies, which have demonstrated that tumors at stages 
III and IV, especially those affecting the labial commis-
sure, are typically more locally aggressive and prone to 
recurrence, with a high incidence of cervical metastases 
(21,22). Notably, none of these relationships were ob-
served in the current research, indicating an accordance 
from previous findings.
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ment and prevention are warranted. Moreover, the ob-
served differences in treatment modalities across age 
groups suggest that personalized treatment plans may 
significantly enhance patient outcomes.
Future research should prioritize prospective studies to 
validate these findings and elucidate the molecular mech-
anisms driving LSCC in different age demographics. In-
vestigating the interplay between genetic predispositions 
and environmental factors will deepen our understand-
ing of the disease's progression and may pave the way 
for developing targeted therapies. Additionally, examin-
ing the long-term outcomes of various treatment strate-
gies will be crucial in establishing evidence-based best 
practices for managing LSCC across diverse age groups.
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