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Abstract

Background: This study aims to evaluate and analyze the clinical features and outcomes of oral and oropharyngeal squamous cell carcinoma (SCC) in patients < 45-years old in our center.
Material and Methods: A retrospective analysis was conducted using the records of patients diagnosed with oral
and oropharyngeal SCC between 1998 and 2011 in the University Hospital of Granada (Spain). The analysis identified 33 patients with oral and oropharyngeal SCC with an age of <45 years. Moreover, during the years studied,
a further 472 patients were diagnosed with oral and oropharyngeal SCC in our center. Thus, 100 SCC patients
with an age of >45 years were randomly selected from the same database. A retrospective analysis was conducted
to determine specific features including sites of occurrence, risk factors, sex distribution, socio-economic status,
T stage at diagnosis, nodal involvement, degree of tumor differentiation, locoregional failure and overall survival
at 5 years was. Further, the results of both groups were compared.
Results: The male-female ratio was 1.2:1 in the group of young adults and 2.03:1 in the group of patients with an
age of >45 years. No significant differences were found in terms of site, nodal involvement, locoregional failure,
and overall survival. However, there were statistically significant differences between the two groups in terms of
features such as risk factors, socio-economic status, T stage at diagnosis, and degree of tumor differentiation. The
overall 5-year survival rate was 62% for patients >45 years old, whilst for the group of young adults this rate was
48.4% (p= 0.17).
Conclusions: The poor association between the common risk factors and oral and oropharyngeal cancers in young
adults suggests that other pathogenic mechanisms should be investigated. For young patients, the data show evidence of poorer outcomes in terms of overall survival (p=0.17), and locoregional failure (p=0.23). Nevertheless,
the literature shows that the results in this field are particularly inconsistent, and further research is therefore
needed to provide more in-depth knowledge of the disease in this age group.
Key words: Oral and oropharyngeal squamous cell carcinoma, young adults, poor prognosis,risk factors.
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Introduction

sex distribution, socio-economic status, T stage at diagnosis, nodal involvement, degree of tumor differentiation, locoregional failure and overall survival at 5 years.
Finally, the outcomes of both groups were compared.
SCC of the lip was excluded since it can originate from
skin rather than mucosa. Furthermore, patients with an
incomplete clinical history were also omitted.
We divided the sites into the tongue, floor of the mouth,
buccal mucosa, alveolus, gingiva, and oropharynx. The
World Health Organization classification was used to
assess the histopathological type. The UICC TNM system for head and neck cancers was used to determine
the features of the primary tumor, nodal involvement,
and distant metastasis (15). The degree of differentiation of the tumor was defined according to the classification proposed by Bryne (16). Local recurrence was
considered as the appearance of the same malignancy
located in the vicinity of the primary tumor beds. Regional recurrence referred to cervical metastases diagnosed during follow-up (17). Socioeconomic status
was established through the analysis of specific characteristics such as household income, education, and
occupation (18). Patient follow-up was conducted with
a clinical exploration every 3 months during the first
year after surgery, every 6 months during the second
and third years, and once per year thereafter.
The SPSS version of statistical software was used for
data analysis. Descriptive statistics such as mean and
standard deviations (SD) were used to calculate the average age of the patients. Frequency and percentages for
sex distribution, sites, risk factors, socio-economic status, T stage at diagnosis, nodal involvement, degree of
tumor differentiation, locoregional failure and overall
survival at 5 years were calculated. The Chi-square was
used to compare the difference between the two groups.
The P value was set at 0.05. A Kaplan-Meier test was
carried out for an overall 5-year survival analysis.
Further, we conducted a paired-matched analysis between the groups using a propensity score analysis. This
test allows a pseudo-randomization of the groups based
on definite variables. Specifically, patients were divided
in five groups according with tumor site, clinical stage
of disease and degree of tumor differentiation to reduce
the heterogeneity of the participants. In addition, a logistic regression multivariate analysis was performed to
consider the effect of confounding factors such as tumor
site, clinical stage, degree of tumor differentiation and
node.

Head and neck squamous cell carcinoma (HNSCC) is
the sixth most common cancer worldwide. It represents
5-6% of all cancers and usually occurs during the sixth
and seventh decades of life (1,2). The use of tobacco and
alcohol are strongly associated with the occurrence of
this malignancy (3). Unfortunately, despite progress in
treatment protocols the prognosis still remains poor (4).
Furthermore, several reports have described an increased
incidence of HNSCC in young people (5). This is particularly true for certain locations such as the oral cavity (6).
The key reason for this epidemiological change is unknown. Interestingly, numerous authors have confirmed
that the association between oral and oropharyngeal
SCC and use of alcohol and tobacco is less evident in
young people (7). In particular, the results of various
studies suggest that the majority of young patients, especially women, report only slight or no exposure to
these risk factors (8). Due to this apparent absence of
significant habits in young people, factors such as immune deficiency, genetic factors and dietary factors
have been considered as the main etiological agents (9),
whilst the involvement of Herpes simplex virus and human papilloma virus have also been studied (10). However, HPV seems to be associated only with pharyngeal
and oropharyngeal squamous cell carcinoma (2,9).
With respect to disease free and overall survival rates
the data are even more inconsistent. In this regard,
many authors refer to survival rates that are comparable
with older patients (11,12). However, others have suggested that oral and oropharyngeal SCC show rapid disease progression and poorer prognosis in young people
(13,14).
-Aim of the study
We conducted a retrospective analysis to examine a series of parameters such as sites of occurrence, tobacco
and alcohol consumption, sex distribution, socio-economic status, T stage at diagnosis, degree of tumor differentiation, locoregional failure and overall survival at
5 years in Spanish patients aged < 45-years with oral
and oropharyngeal SCC. In addition, we compared
these results with a group of patients aged >45 years
with oral and oropharyngeal SCC.

Material and Methods

The medical records of 33 patients aged <45 years with
oral and oropharyngeal SCC were retrospectively analyzed. These patients were diagnosed between 1998 and
2011 at the Granada University Hospital (Spain). During this time, 472 patients were diagnosed with oral and
oropharyngeal SCC in this center. Thus, another 100
patients aged >45 years with oral and oropharyngeal
SCC were randomly selected from the same database.
We carried out a retrospective study to gather data on
specific features such as sites of occurrence, risk factors,

Results

-Socio-economic and demographic data
A total of 133 patients were identified. Of the group of
patients aged >45 years, 67 were males and 33 were females. The male-female ratio was 2.03:1. Patient ages
ranged between 46 and 97 years, with a mean of 64.32.
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In addition, we also observed that 67% of these patients
came from a low social class with little education, 25 %
were categorized as middle class, and 8 % upper class.
However, of the group of patients aged >45 years, 18
were males and 15 females. The male-female ratio was
1.2:1. Patient ages ranged between 19 and 45 years, with
a mean of 33.71. In this group, 30. 3 % (n=10) came from
a low social class with little education, 54.5 % (n=18)
were categorized as middle class and 15. 1% (n=5) were
upper class.
To summarize, in young people SCC is more frequent
in patients from the middle-upper classes (p< 0,01).
Moreover, the male-female ratio is more balanced than
in the group aged >45 years.
-Risk Factors
87 % of patients >45 years of age had been smokers or
drinkers throughout life. Among these, 69 % presented
both risk factors, 13 % were only smokers and 5 % only
drinkers. Thus, only 13% of patients aged >45 years had
not reported exposure to alcohol and tobacco.
However, in the group of patients aged <45 years only
48.4% (n=16) were smokers throughout life. Among
these, 25% (n=4) also reported high alcohol consumption. In contrast, 51.5 % (n=17) of young adults had no
exposure to identifiable risk factors.
Our data therefore show that alcohol and tobacco have a
poor correlation with SCC in young adults (p< 0,01).
-Site
In the group aged >45 years, the tongue was the area
most commonly affected (35%, n=35). Other sites involved were the floor of the mouth (20%, n=20), the
retromolar region (14%, n=14), buccal mucosa (9 n=9),
oropharynx (8%, n=8), maxilla (7%, n=7), palate (5%,
n=5), and gingiva (2%, n=2).
In the group aged <45 years, the tongue also represented the most affected area (54.5%, n=18). Other sites affected by SCC were the floor of the mouth (15,1%, n=5),
buccal mucosa (12.1%, n=4), oropharynx (9.09%, n=3),
alveolar ridge (3.03 %, n=1), maxilla (3.03 %, n=1), and
gingiva (3.03 %, n=1).
In conclusion, the tongue was the most affected zone,
with no significant differences between the two groups
(p= 0,11).
-T stage at diagnosis
In accord with the UICC TNM system, T2 and T3 were
the most frequent stages of presentation in patients aged
>45 years with 37% (n=37) and 29% (n=29) respectively, whereas the rate of T1 and T4 was 27% (n=27) and
7% (n=7).
In contrast, T1 was the most frequent stage of presentation in patients aged <45 years (57.5%, n=19) followed
by T2 (27.2%, n=9), T3 (3.03% n=2) and T4 (3.03% n=3)
(p< 0.01).
-Nodal involvement (histological examination)
Nodal involvement was evident in 33% (n=33) of pa-

tients aged >45 years. However, in patients <45 years
old, the neck lymph system was affected in 48.4%
(n=16) of the cases. There was no significant association
between nodal involvement and age (p=0,06).
-Degree of tumor differentiation
66% (n=66) of patients aged >45 years presented a moderately differentiated SCC, whilst well-differentiated
and poorly-differentiated SCC were observed in 8%
(n=8) and 26% (n=26) of cases respectively.
Moderately differentiated SCC was also the most common degree of differentiation in patients aged <45 years
(51.5%, n=17). Well-differentiated SCC was evident in
39.3% of cases (n=13), whilst poorly differentiated SCC
was observed in only 9.09% (n=3) of patients.
In short, moderately differentiated is the most common
subtype of SCC in both groups. However, well-differentiated subtypes are more frequent in young patients
(p< 0,01).
-Locoregional failure
The rate of locoregional failure was 34% (n=34) for
patients aged >45 years, whilst young patients experienced locoregional failure in 45.4% of cases (n=15). In
this regard, there was no significant association between
locoregional failure and age (p=0.23).
-Overall Survival
An overall 5-year survival rate was estimated using the
Kaplan–Meier survival analysis. With a mean follow up
of 41.7 months (95 % CI: 37.5, 45.9), the 5-year overall survival rate for patients aged >45 years was 62%
(n=62). However, the younger group had a mean follow
up of 38.3 months (95 % CI: 29.9, 46.7) and a 5-year
overall survival rate of 48.4% (n=16). There was no evidence of a significant association between overall survival and age (p=0,17).
The paired-matched analysis showed worse prognosis
for young people in all sub-groups (Tables 1,2-Figs.
1,2). Unfortunately, due to the small sample of subgroups, these results did not present statistical significance (p>0.05). In the same line, the logistic regression
multivariate analysis evidenced an increased mortality
rate in patients <45 years old (OR= 1.734; 0.789-3.832)
and the adjustment for confounding factors (tumor site,
clinical stage, degree of tumor differentiation and node)
pointed out that node involvement (OR=3,183; IC 95%
1,430-7.083; p <0,05) and age <45 (OR= 3,9181, IC 95%
1.288-11.916; p <0,05) represent the major risk factors
for patient mortality in our study (Table 3).

Discussion

Oral and oropharyngeal SCC are rare in young adults.
In fact, patients below 45 years of age account for only
6% of oral and oropharyngeal SCC cases (14). However,
many studies suggest that oral and oropharyngeal SCC
is increasing in young adults worldwide (6,19-21). In
particular, several reports have presented evidence for
e681
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Table 1: Results.

p

≤ 45 years old
(n=33)

> 45 years old
(n=100)

M/F ratio= 1.2:1

M/F ratio= 2.03:1

48,4%

87%

< 0,01

Tongue 35%, (n=35) Floor of
the mouth 20%, (n=20)
Retromolar region 14%,
(n=14)
Buccal mucosa 9% (n=9)
Oropharynx 8%
(n=8)
Maxilla 7% (n=7) Palate 5%
(n=5) Gingiva 2% (n=2)

Tongue 54,5%, (n=18)
Floor of the mouth 15,1%
(n=5)
Buccal mucosa 12,1%, (n=4)
Oropharynx 9,09%, (n=3)
Alveolar ridge 3,03 %, (n=1)
Maxilla 3,03 %, (n=1) Gingiva 3,03 % (n=1)

p= 0,11

T1 57,5%, (n=19)
T2 27,2%, (n=9)
T3 3,03% (n=2)
T4 3,03% (n=3)

T1 27% (n=27)
T2 37% (n=37)
T3 29% (n=29)
T4 7% (n=7)

p< 0,01

Nodal involvement at diagnosis

48,4% (n=16)

33% (n=33)

P=0,06

Degree of tumor differentiation

Moderately differentiated
51,5% (n=17
Well differentiated 39,3%
(n=13)
Poorly differentiated 9,09%
(n=3)

Moderately differentiated
66% (n=66)
Well differentiated 8% (n=8)
Poorly differentiated 26%
(n=26)

p< 0,01

Locoregional failure

45,4% (n=15)

34% (n=34)

p=0,23

Overall survival

48,4% (n=16)

62% (n=62)

P=0,17

Gender
Risk Factors
Site

T stage at diagnosis

Table 2: Paired-matched analysis. Young patients showed a higher mortality rate in in all subgroups.

Q1

Q2

Q3

Q4

Q5

<45

27,80%

70%

100%

100%

100%

>45

12,50%

40,60%

21,40%

55,60%

39,30%

the rising incidence of tongue cancers in young people
(2). The reasons for this increase are not known. Interestingly, numerous authors have noted only a weak correlation between oral and oropharyngeal SCC in young
people and typical risk factors such as tobacco and
alcohol use (22). The relatively low exposure to these
risks raises the possibility that other factors might be
involved in the etiology of this disease (2). Our results

also revealed that 51.5% of patients below the age of 45
reported no history of exposure to alcohol or tobacco.
However, 87% of patients aged over 45 had been smokers or drinkers throughout life, a result that is compatible with the findings of other studies in the field.
The tongue appeared to be the most affected area in both
groups, with the floor of the mouth representing the second-most affected region in the two groups. In contrast,
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Fig. 1: Survival analysis with Kaplan-Meier.

Fig. 2: Mortality rate in each subgroup.

Table 3: Logistic regression multivariate analysis. The prognosis of oral and oropharyngeal SCC is worse in patients aged < 45years. The adjustment for confounding factors indicated that node involvement and age <45 years represent the major risk factors
for patient mortality in our study.

B

OR

IC95%

p

Age <45

1,365

3,918

1,288-11.916

0,016

Positive node

1,158

3,183

1,430-7.083

0,005
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group. Similarly, young people showed poor outcomes
in terms of locoregional failures and overall survival.
Unfortunately, due to the restricted sample of almost
all the studies, current knowledge regarding the characteristics of SCC in young people is limited, and the
findings in the literature are often contradictory. Thus,
considering that the incidence of OSCC is rapidly rising in young people, further research will be critical in
order to improve the management of these cases.

SCC of alveolar ridge and maxilla are relatively rare in
young people. These findings are also comparable with
other outcomes reported in the literature (23,10).
Other relevant information is related to the degree of
tumor differentiation. In this regard, our data show that
moderately differentiated cancers were the most common
subtypes in both groups. However, well-differentiated
tumors were relatively more prevalent in the younger age
group (39.3% vs. 8%), a trend that has also been observed
by other authors (10,24). However, it is not known whether the degree of tumor differentiation could represent a
marker of poor prognosis for young patients.
Importantly, the majority of the young patients (57,5%)
presented T1 stage at the time of diagnosis, whereas patients aged >45 years showed a higher rate of T2 and T3.
In accord with these data, the majority of other authors
have reported a higher proportion of T1 and T2 tumors
in young people (25). Thus, smaller cancers are more
common in young patients. Nevertheless, our results
revealed a higher rate of nodal involvement (48.4%) at
presentation in the group of young adults (Table 1) compared with a rate of only 33.3% in patients aged >45
years. In this respect, the literature is inconclusive, with
the majority of studies being based on small samples.
O’Regan et al reported a rate of nodal involvement of
50% in patients aged <40 years (10), whilst Soon et al.
reported a nodal involvement rate of higher than 50%
(19). However, Sarkaria et al described lower rates of
nodal affectation in young patients. To be more specific,
these authors studied the behavior of oral and oropharyngeal SCC in young people, analyzing 14 studies for a
total of 132 patients aged <40 years. Interestingly, their
results showed a high prevalence of early stage disease
at presentation (64% stage I and II). In spite of this, the
percentage of locoregional failure and overall survival
was 57% and 47% (14). Hence, these results are comparable with our data. With regard to overall survival,
our results revealed a poor prognosis for young people
(p=0.17). However, it is important to note that the literature has yielded particularly inconsistent results in this
field (5,7,24,26-28). Thus, the characteristics of SCC in
young adults appear to be poorly understood. Unfortunately, the vast majority of studies are based on small
samples and this has hindered progress in terms of advancing our knowledge of the phenomenon.

References

1. Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide incidence of eighteen major cancers in 1985. Int J Cancer. 1993;54:594606.
2. van Monsjou HS, Wreesmann VB, van den Brekel MW, Balm AJ.
Head and neck squamous cell carcinoma in young patients. Oral Oncol. 2013;49:1097-102.
3. Karim-Kos HE, de Vries E, Soerjomataram I, Lemmens V, Siesling S, Coebergh JW. Recent trends of cancer in Europe: a combined
approach of incidence, survival and mortality for 17 cancer sites
since the 1990s. Eur J Cancer. 2008;44:1345-89.
4. Gonzalez-Garcia R, Naval-Gias L, Román-Romero L, Sastre-Pérez J, Rodríguez-Campo FJ. Local recurrences and second primary
tumors from squamous cell carcinoma of the oral cavity: a retrospective analytic study of 500 patients. Head & Neck. 2009;31:1168-80.
5. Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk factors
for squamous cell carcinoma of the oral cavity in young people – a
comprehensive literature review. Oral Oncol. 2001;37: 401-18.
6. Schantz SP, Yu GP. Head and neck cancer incidence trends in
young Americans, 1973-1997, with a special analysis for tongue cancer. Arch Otolaryngol Head Neck Surg. 2002;128:268-74.
7. Llewellyn CD, Johnson NW, Warnakulasuriya KA. Risk factors for oral cancer in newly diagnosed patients aged 45 years and
younger: a case-control study in Southern England. J Oral Pathol
Med. 2004;33:525-32.
8. Tsukuda M, Ooishi K, Mochimatsu I, Sato H. Head and neck carcinomas in patients under the age of forty years. Jpn J Cancer Res.
1993;84:748-52.
9. de Castro Junior G1, dos Santos-Silva AR, Aparecida de Azevedo
Koike Folgueira M, Toporcov T. Tongue cancer in the young. Curr
Opin Oncol. 2016;28:193-4.
10. O’Regan EM, Timon C, Sheils O, Codd M, O’Leary JJ, Toner M.
Squamous cell carcinoma of the head and neck in young Irish adults.
Br J Oral Maxillofac Surg. 2006;44:203-6.
11. Hilly O, Shkedy Y, Hod R, Soudry E, Mizrachi A, Hamzany
Y, Bachar G, Shpitzer T. Carcinoma of the oral tongue in patients
younger than 30 years: comparison with patients older than 60 years.
Oral Oncol. 2013;49:987-90.
12. Pytynia KB, Grant JR, Etzel CJ, Roberts DB, Wei Q, Sturgis EM.
Matched-pair analysis of survival of never smokers and ever smokers
with squamous cell carcinoma of the head and neck. Pytynia KB,
Grant JR, Etzel CJ, Roberts DB, Wei Q, Sturgis EM.
13. Garavello W, Spreafico R, Gaini RM. Oral tongue cancer in
young patients: a matched analysis. Oral Oncol. 2007;43:894-7.
14. Sarkaria JN, Harari PM. Oral tongue cancer in young adults less
than 40 years of age: rationale for aggressive therapy. Head Neck.
1994;16:107-11.
15. Sobin LH, Wittekint CH, International Union Against Cancer
(UICC). TNM Classification of Malignant Tumors, 5th edn. John
Wiley & Sons, Inc, New York 1997; 20-4.
16. Bryne M. Is the invasive front of an oral carcinoma the most important area for prognostication? Oral Dis. 1998;4:70-77.
17. Huang TY1, Hsu LP, Wen YH, Huang TT, Chou YF, Lee CF,
Yang MC, Chang YK, Chen PR. Predictors of locoregional recurrence in early stage oral cavity cancer with free surgical margins.
Oral Oncol. 2010;46:49-55.
18. Matthews KA, Gallo LC. Psychological perspectives on path-

Conclusions

SCC in young adults could have specific characteristics. In particular, the weak association with the common risk factors and the increasing prevalence of the
disease in females suggest that other pathogenic mechanisms might be involved in this group of patients. Our
results revealed that whilst the majority of young patients presented smaller tumors at diagnosis, the rate
of nodal involvement at presentation was higher in this
e684

Med Oral Patol Oral Cir Bucal. 2017 Nov 1;22 (6):e679-85.

Oral and oropharyngeal squamous cell carcinoma

ways linking socioeconomic status and physical health. Ann Rev
Psychol. 2011;62:501-30.
19. Son YH, Kapp DS. Oral cavity and oropharyngeal cancer in a
younger population. Review of literature and experience at Yale.
Cancer. 1985;55:441-4.
20. Davis S, Severson RK. Increasing incidence of cancer of the tongue
in the United States among young adults. Lancet. 1987;17:910-1.
21. Chaturvedi AK, Engels EA, Anderson WF, Gillison ML. Incidence trends for human papillomavirus-related and -unrelated
oral squamous cell carcinomas in the United States. J Clin Oncol.
2008;26:612-9.
22. Golas SM. Trends in palatine tonsillar cancer incidence and mortality rates in the United States. Community Dent Oral Epidemiol.
2007;35:98-108.
23. Sturgis EM, Cinciripini PM. Trends in head and neck cancer incidence in relation to smoking prevalence: an emerging epidemic of
human papillomavirus-associated cancers? Cancer. 2007;110:142935.
24. Hirota SK, Braga FPF, Penha SS, Sugaya NN, Migliari DA. Riskfactors for oral squamous cell carcinoma in young and older Brazilian patients: a comparative analysis. Med Oral Patol Oral Cir Bucal
2008;13:E227-31.
25. Bundgaard T, Bentzen SM, Wildt J, Sørensen FB, Søgaard H, et
al. Histopathologic, stereologic, epidermiologic, and clinical parameters in the prognostic evaluation of squamous cell carcinoma of the
oral cavity. Head Neck. 1996;18:142-5.
26. Annertz K1, Anderson H, Biörklund A, Möller T, Kantola S,
Mork J, et al. Incidence and survival of squamous cell carcinoma of
the tongue in Scandinavia, with special reference to young adults. Int
J Cancer. 2002;101:95-9.
27. Chitapanarux I, Lorvidhaya V, Sittitrai P, Pattarasakulchai T,
Tharavichitkul E, Sriuthaisiriwong P, et al. Oral cavity cancers at a
young age: analysis of patient, tumor and treatment characteristics in
Chiang Mai University Hospital. Oral Oncol. 2006;42:83-8.
28. Blanchard P, El Khoury C, Temam S, Casiraghi O, Mirghani H,
Lévy A, et al. Oral cavity cancers among young people: Clinical results and prognostic analysis. Cancer Radiother. 2016;20:91-7.
Conflicts of Interest
Non-conflict of interest to declare.

e685

