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Abstract: Purpose: There is no consensus regarding the clinical course and prognosis for oral squamous cell carci-
noma (SCC) in young patients. In this study, we report our experience with the management of oral squamous cell 
carcinoma, with a special focus on patients younger than 40 years old. Methods: From 2005 to 2012, all patients 
were treated for oral (gingiva, the anterior 2/3 of tongue, floor of the mouth and buccal) SCC in our medical center 
were enrolled. Results: We enrolled 430 patients, of whom 31 (7.2%) patients (19 male and 12 female) were young-
er than 40 years. Among the patients under 40, tumors were most commonly found on the tongue (15; 48.4%); 
there was recurrence in 10 (52.6%) male patients, and six (31.6%) male patients died of disease; and there was 
recurrence in seven (58.3%) female patients, while three (25.0%) female patients died of disease. In young patients 
with tongue carcinoma, five (33.3%) died of the disease and four (25%) young patients with carcinoma at other 
sites died of the disease. The older (>40 years old) patient group had similar rates of recurrence-free survival and 
disease-specific survival to the young (<40 years old) patient group. Conclusion: In the young group, patients with 
tongue carcinoma tended to have a poorer prognosis than patients with carcinoma at other sites. The clinical course 
and prognosis were similar between the two groups, but younger patients were more likely to have a recurrence.
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Introduction

Oral squamous cell carcinoma (SCC) mostly 
occurs after the forth decade of life. Previous 
studies have reported that the incidence of oral 
SCC in young patients ranged from 0.4% to 
3.9% [1, 2], but we noted a higher incidence in 
this study. There is a considerable controversy 
about the clinical course and prognosis of 
young patients with oral SCC: some reports [3, 
4] state that young patients have better clinical 
results than older patients and other reports 
[5] noted a significant decrease in survival rate 
in the younger group, but more recent studies 
[6-9] show a similar prognosis between the 
younger and older groups. To date, no study 
has focused on the prognostic differences 
between tongue carcinoma and carcinoma at 
other sites in young patients.

In this study, we assess the data obtained from 
430 of our patients with oral SCC. We focus on 

patients younger than 40 years old and com-
pare this group to patients older than 40 years.

Materials and methods

The China Medical University institutional 
research committee approved our study and  
all participants signed an informed consent 
agreement.

From 2005 to 2012, 486 patients were treated 
for oral (gingiva, the anterior 2/3 of tongue, 
floor of the mouth and buccal) SCC at 
Department of Plastic Surgery, China Medical 
University, and Department of Head Neck, 
Henan Tumor Hospital. Due to lack of follow-up, 
56 patients were excluded from the study. The 
medical records for the remaining 430 patients 
were reviewed and information on demographic 
data, tobacco and alcohol consumption, tumor 
stage, node stage, differentiation, treatment, 
recurrence and survival was collected. These 
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patients were split into two groups: one group 
of patients who were younger than 40 years 
and another group who were older than 40 
years.

The chi-squared test was used to evaluate the 
significance of the variables, the Kaplan-Meier 
method was used to analyze the recurrence-
free survival (RFS) rate and the disease-specif-
ic survival (DSS) rate. Statistical analysis was 
conducted using SPSS 13.0. A P<0.05 was con-
sidered significant.

Results

The study consisted of 296 males and 134 
females and the mean age was 58.7 (range: 

In the younger group, nine patients died of dis-
ease; in the older group, 114 patients died of 
disease.

Figure 3 compares RFS rates between the 
tumor sites (the tongue vs other sites) in the 
younger group and again, the difference was 
not significant (P=0.667). Ten patients who had 
experienced tongue SCC had recurrences, 
whereas there were only seven recurrences in 
those patients who had experienced SCC at 
other sites.

DSS rates for tongue tumors and other sites in 
the younger group are shown in Figure 4. There 
was no significant difference between the sites 
(P=0.875). Five patients with tongue SCC died 

Table 1. Characteristics of patients
Young group 

(n=31)
Old group 
(n=399)a P-valueb

Sex
    Male 19 (61.3) 277 (69.4) 0.346
    Female 12 (38.7) 122 (30.6)
Habits
    Tobacco 14 (45.2) 252 (63.2) 0.047
    Alcohol 8 (25.8) 168 (42.1) 0.075
Tumor stage
    T1 6 (19.4) 52 (13.0) 0.097
    T2 16 (51.6) 182 (45.6)
    T3 0 52 (13.0)
    T4 9 (29.0) 113 (28.3)
Node stage
    N0 28 (90.3) 295(73.9) 0.043
    N1 1 (3.2) 77 (19.3)
    N2 2 (6.5) 26 (6.5)
Tumor differentiation
    Well 14 (45.2) 204 (51.1) 0.711
    Moderately 8 (25.8) 104 (26.1)
    Poorly 9 (29.0) 91 (22.8)
Tumor location
    Gingiva 8 (25.8) 83 (20.8) 0.206
    Tongue 15(48.4) 161 (40.4)
    Floor of the mouth 7 (22.6) 89 (22.3)
    Buccal 1 (3.2) 66 (16.5)
Treatment
    Surgery 25 305 0.505
    Surgery+RA 6 70
    Surgery+RA+CH 0 24
a: node stage of 1 patient was unknown; b: Chi-square test; 
Data are number (%) of patients; RA: radiation therapy; CH: 
chemotherapy.

22-94) years. In the younger group, there 
were 31 patients (19 male and 12 female): 
14 (45.2%) patients had a history of tobacco 
use and eight (25.8%) patients had a history 
of alcohol consumption. Six (19.4%) tumors 
were staged as T1, 16 (51.6%) tumors were 
staged as T2 and 9 (29.0%) tumors were 
staged as T4. Most (45.2%) of the tumors 
were well differentiated. The most common 
site for tumors was the tongue, followed by 
the gingiva and the floor of the mouth (Table 
1). The distribution of tumor stage, location, 
differentiation and node stage in male 
patients were comparable to those in female 
patients (all P>0.05; Table 2).

In the older group, there were 277 males and 
122 females: 252 (63.2%) patients had a his-
tory of tobacco use and 168 (42.1%) patients 
had a history of alcohol consumption. A total 
of 52 (13.0%) tumors were staged as T1, 182 
(45.6%) tumors were staged as T2, 52 (13.0%) 
tumors were staged as T3 and 113 (28.3) 
tumors were staged as T4. Most (51.1%) 
tumors were well differentiated. The most 
common site for tumors was the tongue, fol-
lowed by the floor of the mouth and the gingi-
va (see Table 1).

Figure 1 shows the RFS rates for both the 
young and old groups; there was no signi- 
ficant difference between the groups (P= 
0.296). In the younger group, 17 patients  
had locoregional recurrences and no distant 
metastasis occurred; in the older group, 164 
patients had locoregional recurrences and 22 
patients had distant metastasis. Figure 2 
shows the DSS rates for the two groups and 
there was no significant difference (p=0.708). 
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of disease and four patients with SCC at other 
sites died of disease.

There was no significant difference (P=0.149) 
in RFS rates between male and female patients 
in the younger group, as shown in Figure 5. A 
total of 10 male patients and seven female 
patients had recurrences.

There was no significant difference (P=0.254) 
in DSS rates between male and female patients 
in the younger group, as shown in Figure 6. Six 

male patients and three female patients died of 
disease.

Discussion

Traditionally, oral SCC develops in older patients 
after decades of alcohol and tobacco abuse, 
but recent studies have shown an increased 
incidence, ranging from 1.3% to 18.2% [3-5, 7, 
9, 10]. In this study, we found that patients 
younger than 40 years old accounted for 7.2% 
of the total sample.

Previous articles have reported a predomi-
nance of oral SCC in young male patients [4, 
7-9, 10-12]; similarly, we found a higher inci-
dence of oral SCC in males from the younger 
group, with a ratio of 1.5 (males):1 (females).  
In contrast, Kuriakose et al. [5] reported a  
slight predominance of female oral SCC 
patients in the younger age group. These varia-
tions may be due to different geographic loca-
tions and social lifestyles between populations. 

Table 2. Information of young patients based 
on sex

Male 
(n=19)

Female 
(n=12)

P- 
valuea

Tumor stage
    T1 5 (26.3) 1 (8.3) 0.617
    T2 9 (47.4) 7 (58.3)
    T3 0 0
    T4 5 (26.3) 4 (33.3)
Tumor location
    Gingiva 6 (31.6) 2 (16.7) 0.111
    Tongue 6 (31.6) 9 (75.0)
    Floor of the mouth 6 (31.6) 1 (8.3)
    Buccal 1 (5.3) 0
Tumor differentiation
    Well 8 (42.1) 6 (50.0) 1.000
    Moderately 5 (26.3) 3 (25.0)
    Poorly 6 (31.6) 3 (25.0)
Node stage
    N0 18 (94.7) 10 (83.3) 0.480
    N1 0 1 (8.3)
    N2 1 (5.3) 1 (8.3)
a: Chi-square test; Data are number (%) of patients.

Figure 1. Comparison of RFS rates between young 
and old patients (P=0.296).

Figure 2. Comparison of DSS rates between young 
and old patients (P=0.708).

Figure 3. Comparison of RFS rates between tongue 
carcinoma and SCC at other sites in young patients 
(P=0.667).
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Furthermore, no significant differences in RFS 
and DSS rates were observed between male 
and female patients in the younger group, 
though we did note poorer prognoses for young 
male patients (Figures 5, 6). Martin-Granizo et 
al. [9] reported that young male patients had a 
similar prognosis to female patients, but Vargas 
et al. [13] found that young women with tongue 
SCC had significantly higher rates of recurrent 
disease.

As reported by previous studies [8, 10], we 
found that the tongue was the most common 
location for oral SCC in young adults, followed 
by the gingiva and the floor of the mouth. Only 
one patient had buccal mucosa carcinoma, 
despite a previous report [14] stating that this 
as the most common location in young patients; 
the habit of betel quid chewing, which is associ-
ated with buccal SCC, may account for this find-
ing. In addition, although the difference was 
not significant, the tongue accounted for 75.0% 
of the tumor locations in young female patients 
compared to 31.6% in young male patients, 

suggesting that tongue SCC may be more com-
mon in young women. Moreover, in the young 
group, 10 (66.7%) of the 15 patients with 
tongue SCC developed locoregional recurrenc-
es compared to 43.8% of patients with tumors 
at other sites. Although this finding was not sig-
nificant, it suggests that tongue SCC patients 
tend to have a poorer prognosis; the 5-year 
DSS rate in patients with tongue SCC was 63%, 
compared to 70% for patients with tumors at 
other sites.

Oral SCC is strongly linked to a history of tobac-
co and alcohol use. However, we found that the 
younger group had a higher percentage of non-
smokers than the older group, suggesting that 
the etiology and pathogenesis of oral SCC may 
be different in young patients. Previous studies 
have shown that oral SCC in the younger group 
may be associated with the expression of epi-
dermal growth factor receptor, exposure to 
human papilloma virus and some other viral 
infections [4, 15, 16].

We found that T1 and T2 tumors were the most 
common stages for both groups which is con-
sistent with other studies [4, 8]. The majority of 
tumors were well or moderately differentiated 
and the differences between the groups were 
not significant. However, we found that the inci-
dence of node metastasis was relatively low in 
both groups and it was even less frequent in 
young patients. This is in contrast to that report-
ed by Kuriakose et al. [5], who reported that the 
incidence of nodal metastasis in T3 tumors 
was significantly higher in the younger group 
than in the older group.

At present, there is no consensus regarding the 
clinical course and prognosis for oral squa-

Figure 4. Comparison of DSS rates between tongue 
carcinoma and SCC at other sites in young patients 
(P=0.875).

Figure 5. Comparison of RFS rates between female 
and male patients in the young group (P=0.149).

Figure 6. Comparison of DSS rates between female 
and male patients in the young group (P=0.254).
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mous cell carcinoma in young patients. Udeabor 
et al. [4] and Ho et al. [3] concluded that young 
adults may have a better prognosis, but 
Kuriakose et al. [5] believed that oral SCC in 
young patients behaved more aggressively and 
the authors suggested more radical treatments 
were necessary to control the disease. However, 
recent studies have shown that there is no sig-
nificant difference in DSS in young patients 
with oral SCC compared to older patients [6-9]. 
In this study, we report that the prognosis  
of young patients strongly resembles that of 
older patients. The 5-year RFS rates in the 
young and old groups were 34% and 45%, 
respectively, but younger patients were more 
likely to suffer a recurrence; the 5-year DSS 
rates in the young and old groups were 66% 
and 64%, respectively.

In conclusion, the incidence of oral SCC in 
young patients was low and traditional risk fac-
tors such as tobacco were less common in the 
younger group. The incidence of node metasta-
sis was relatively low in both groups and it 
occurred less frequently in young patients. In 
the younger group, patients with tongue SCC 
seemed to have a poorer prognosis than 
patients with SCC at other sites. The clinical 
course and prognosis were similar between the 
two groups, but younger patients were more 
likely to suffer from a recurrence.
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