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Abstract There is controversy regarding prognosis and
treatment of young patients with oral cavity cancer com-
pared to their older counterparts. We conducted a retro-
spective case-matched analysis of all adult patients
younger than 40 years and treated at our institution for a
squamous cell carcinoma of the oral cavity. Only non-
metastatic adult patients (age >18) with oral tongue cancer
were eventually included and matched 1:1 with patients
over 40 years of age, at least 20 years older than the cases,
with same T and N category and treatment period. Sixty-
three patients younger than 40 had an oral cavity squamous
cell cancer out of which 57 had an oral tongue primary
during the period 1999-2012, and 50 could be matched
with an older control. No difference could be seen between
younger and older patients with regard to overall, cancer-
specific, or progression-free survival. The patterns of fail-
ure were similar, although in young patients, almost all
failures occurred during the first 2 years following treat-
ment. Although overall survival shows a trend toward
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lower survival in older patients, cancer-specific survival
and analysis of pattern failure suggest that disease prog-
nosis is similar between young and older adults with oral
tongue cancer. Further work is needed to identify the
younger patients with poorer prognosis who overwhelm-
ingly fail during the first year after treatment and could
benefit from treatment intensification. Until then, young
adults ought to be treated using standard guidelines.

Keywords Oral cavity cancer - Tongue cancer - Young
adult - Head and neck cancer - Surgery

Introduction

More than 60,000 young adults aged 20-39 are diagnosed
with cancer each year in the United States, which repre-
sents 4% of all cancers. About 9000 young adults die from
cancer each year, making cancer the 4th leading cause of
death in this age group, behind accidents, suicide, and
homicides [1]. Oral cavity squamous cell carcinoma
(OCSCC) predominantly occurs in elderly individuals,
following a long history of tobacco and alcohol con-
sumption. Among young adults, the occurrence of OCSCC
is rare, representing generally less than 5% of all cases [2].
Oral tongue is the most frequent tumor location in young
OCSCC patients. Its incidence in young adults is believed
to be increasing, especially in young women with no his-
tory of tobacco and alcohol exposure [3, 4]. It has, there-
fore, been suggested that oral tongue squamous cell
carcinoma (SCC) in young adults might be a distinct bio-
logical entity, the underlying causes of which remain lar-
gely unknown [5, 6].

There are conflicting data regarding the prognosis of
OCSCC in young and elderly adults. Some reports suggest
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a comparable prognosis between the two patients popula-
tions [7-10], while others show a poorer prognosis for
young adults, which may justify intensified therapy in this
subpopulation [11, 12], especially in the absence of the
traditional risk factors [6]. Prediction of individual patient
prognosis is of the utmost importance for personalizing
treatment in balancing the risk of recurrence and the risk of
long-term toxicity in these young patients, whose life
expectancy once the index cancer is cured is expected to be
very long.

We have, therefore, decided to compare the patient
population, treatment, and outcome of adults under
40 years of age (defined as young adults) managed at our
institution for an oral tongue SCC between 1999 and 2012,
with a matched cohort of controls of oral cavity cancer
patients 20 years older.

Methods
Patients and matching process

This analysis is a retrospective case-matched study using
clinical information collected from electronic patient
records. All patients treated for an oral cavity squamous
cell cancer between 1999 and 2012 were identified using
the institutional head and neck cancer registry. Metastatic
patients and patients not followed-up at the institution
were excluded. A total of 63 patients younger than
40 years were identified. Additional 1486 patients aged
40-70 years were managed for an oral cavity cancer over
the same time period. After excluding tumor sites other
than oral tongue, 57 young patients were eligible and
included in the analysis. The young adult cases were
matched 1:1 with older patient controls. Matching cri-
teria were gender, T (1-2 vs 3-4) stage, N (0-2b vs 2c—
3) stage as defined on imaging, period of treatment
(£2 years), and age, the controls being at least 40 years
of age and at least 20 years older than the cases. The
study was conducted with approval from the institutional
ethics committee.

Data collected

The electronic medical records of all patients were
reviewed retrospectively to determine pretreatment clinical
and disease characteristics, management details, and out-
comes. Toxicity data were not reliably and uniformly
recorded during follow-up, and we, therefore, decided not
to collect them as part of this analysis. Human papillo-
mavirus analyses were not conducted on a systematic basis
in non-oropharyngeal cancer patients and are not presented
here due to a high rate of missing data.
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Treatment strategy

All head and neck cancer patients treated at Gustave
Roussy are evaluated by a multidisciplinary head and neck
tumor board comprising at least a head and neck onco-
logical surgeon, a head and neck radiation oncologist, and a
head and neck medical oncologist, and most frequently a
dedicated head and neck radiologist. The standard strategy
in oral cavity cancer is upfront surgery and adjuvant
radiotherapy as indicated by the histopathological staging.
Addition of concurrent chemotherapy is discussed
according to histopathological findings and risk factors.
The use of induction chemotherapy prior to local treatment
is not standard, but is occasionally agreed upon owing to
the extent of the tumor or its fast growth rate that would
render an upfront clear-margin surgery difficult.

Statistical analysis

Proportions were compared using the Fisher exact test.
Follow-up was estimated using the reverse Kaplan—Meier
method [13]. Overall survival (OS), progression-free sur-
vival (PFS), cancer-specific survival (CSS), locoregional
control (LC), and distant control (DC) rates were estimated
using the Kaplan—-Meier method. Survival times were
defined as the time between the beginning of treatment,
because of varying treatment durations among patients, and
the first event. Events were death from any cause for
overall survival (OS) and death or tumor progression for
PFS. Survival curves were compared using the log-rank
test for the univariate analysis and in a multivariate
ascending stepwise Cox regression for the multivariate
analysis (MVA). Variables associated with disease-free or
overall survival with a p value <0.20 were included in the
MVA. In the Cox model, continuous variables were
dichotomized. All reported p values are two-sided, and
p values lower than 0.05 were considered significant.
Analyses were conducted using SAS version 9.3.

Results
Description of the population

After matching, only 50 cases were retained with 50 ran-
domly selected controls (no appropriate control was found
for the remaining 7 cases). Patient and disease character-
istics are described in Table 1. Median age was 32 years
(range 19-39) for cases and 53 years (range 42-67) for
controls. Regarding matching variables, patients were
mostly male (78%) and had T1-T2 disease (70%) and low
N stage (NO in 74%). Regarding other variables, overall
stage was not different between cases and controls
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Table 1 Patient and tumor

. Characteristics
characteristics

Cases N (%) Controls N (%) p value Fisher exact

Gender"
Female
Male
Performance status
0
1
2
Tobacco consumption
Never smoker
<10 PY
>10 PY
Alcohol consumption
No
Yes
Tumor location
Mobile tongue
Tongue + floor of mouth
T stage (imaging)*
T1-T2
T3-T4
N stage (imaging)*
NO
N1-N2b
N2c-N3
Overall stage
1
11
I
v
Tumor differentiation
Well
Moderately
Poorly/undifferentiated

11 (22%) 11 (22%) 1.00
39 (78%) 39 (78%)
49 (98%) 45 (90%) 0.20
1 (2%) 4 (8%)
0 (0%) 1 (2%)
23 (46%) 4 (8%) <0.0001
6 (12%) 3 (6%)
21 (42%) 43 (86%)
42 (84%) 13 (26%0) <0.0001
8 (16%) 37 (74%)
47 (94%) 29 (48%) <0.0001
3 (6%) 21 (42%)
35 (70%) 35 (70%) 1.00
15 (30%) 15 (30%)
37 (74%) 37 (74%) 1.00
11 (22%) 11 (22%)
2 (4%) 2 (4%)
11 (22%) 11 (22%) 0.82
18 (36%) 18 (36%)
5 (10%) 8 (16%)
16 (32%) 13 (26%)
40 (80%) 40 (80%) 1.00
9 (18%) 9 (18%)
1 (2%) 1 2%)

# Indicates matching criteria

(p = 0.82), patients had a good performance status (98%
for cases and 90% for controls, p = 0.20). The major dif-
ferences between cases and controls pertained to tumor
localization and smoking/drinking habits. While most
young patients had tumor limited to the mobile tongue
(94%), tamor was extending to floor of mouth invasion in
42% of the older patients (p < 0.0001). Smoking and
drinking history increased with advanced patient age (both
p < 0.0001).

Treatment strategy

Treatment modalities used are described in Table 2. The
use of induction chemotherapy was limited, in keeping

with the mostly low observed tumor stages and relevant
treatment guidelines, and did not differ between cases and
controls (p = 0.55). Surgery was performed in most cases
(96%) and controls (92%), but the use of a transoral
approach was more frequent in young patients (79 vs. 52%,
p = 0.01). Margins were negative in the majority of
patients, not differing between cases and controls
(p = 0.62). There was no difference in the proportion of
primary tumors with lymphovascular invasion (p = 0.16)
or perineural invasion (p = 0.12), although data were
missing for a large proportion of the control patients (61%).
A lymph node dissection was performed in most cases
(94%), with no difference between cases and controls
(p = 1.00). Among these, positive nodes were found in 16
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Table 2 Treatment

L. Characteristics
characteristics

Cases N (%) Controls N (%) p value Fisher exact

Induction chemotherapy

No 42 (84%) 45 (90%) 0.55
Yes 8 (16%) 5 (10%)

Surgery
No 2 (4%) 4 (8%) 0.68
Yes 48 (96%) 46 (92%)

Transoral surgery”
No 10 (21%) 22 (48%) 0.01
Yes 38 (79%) 24 (52%)

Margins status®
Clear 45 (94%) 43 (93%) 0.62
Positive 1 2%) 3 (7%)
Unknown 2 (4%) 0 (0%)

Lymphovascular invasion®
No 39 (81%) 12 (26%) 0.16
Yes 7 (15%) 6 (13%)
Unknown 2 (4%) 28 (61%)

Perineural invasion®
No 36 (75%) 10 (22%) 0.12
Yes 10 (21%) 8 (17%)
Unknown 2 (4%) 28 (61%)

Cervical lymph node dissection®
Yes 45 (94) 43 (93.5) 1
No 3 (16) 3 (6.5)

Positive node(s)?*
Yes 16 (37%) 15 (33%) 0.66
No 27 (63%) 31 (67%)

Extracapsular spread (for LN + pts)
Yes 5 (31%) 6 (40%) 0.72
No 11 (69%) 9 (60%)

Radiotherapy (or CRT)
Definitive 2 (4%) 4 (8%) 0.64
Combined with surgery 21 (42%) 18 (36%)
No 27 (54%) 28 (56%)

# Evaluated in surgical patients only

cases (37%) and 15 controls (33%) (p = 0.66), and around
a third of patients in each group had extracapsular nodal
spread. Radiotherapy was overall used in less than half of
the patients, usually combined with surgery and as a
standalone treatment in 2 cases and 4 controls with unre-
sectable disease (p = 0.64).

Disease outcomes and failure patterns
Median follow-up was 86 months (range 12, 186). Eleven
deaths occurred among cases and 23 among controls, with

actuarial 5 and 8 years survival rates of 81%/81% in cases
and 75%/54% in controls (log-rank univariate p value
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0.08). Nine of the 11 deaths in cases occurred during the
first 2 years, including four deaths in patients staged T2NO.
PFS rates at 5 and 8 years were of 72%/72% in cases and
73%/52% in controls. The curves for OS and PFS are
displayed in Figs. 1 and 2. The PFS curve shows an
interesting qualitative difference between cases and con-
trols, in that the vast majority of PFS events in cases
occurred during the first year (10, compared to 3 in the
following 6 years), while in controls, the rate was steady (7
in the first years, and then 6 and 4 in years 2 and 3,
respectively), as demonstrated on the curve by the plateau
after year one for cases and the regular decrease for con-
trols. Nine deaths related to cancers occurred among cases
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Fig. 1 Kaplan—Meier curves for overall survival in cases and controls
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Fig. 2 Kaplan—Meier curves for progression-free survival in cases
and controls

and 12 among controls, with cancer-specific survival (CSS)
rates at 5 and 8 years of 82%/82% and 85%/73%.
Locoregional recurrences occurred in 12 cases and 10
controls, while distant failures occurred in 4 and 7 patients,
respectively. As for PFS, virtually, all cancer deaths
occurred within the first 2 years for cases, whereas for
older patients, the curves continued to drop after the sec-
ond-year post-treatment, albeit at a slower rate.

Prognostic analysis
The prognostic analyses are presented in Tables 3 and 4.

Female gender, lower tumor stage, and the performance of
surgery were statistically associated with improved OS in

univariate analysis. Younger patients had a non-significant
trend towards improved overall survival, with a hazard
ratio (HR) of 0.53 [95% confidence interval (CI) 0.26,
1.10; p = 0.08]. However, in multivariate analysis, only
the performance of surgery remained statistically associ-
ated with improved survival (HR 0.17; 95% CI 0.06, 0.51;
p = 0.001). Regarding CSS and PFS, surgery was the only
significant factor in the multivariate analysis (Table 4).
Cases and controls had no differences in CSS or PFS, as
shown by the multivariate HRs (95% CI, p) of 0.90 (0.36,
2.23; p=0.81) and 0.84 (043, 1.61; p = 0.60),
respectively.

Discussion

The present retrospective case-matched study of patients
with an oral tongue squamous cell carcinoma failed to
identify a difference in cancer-specific survival, locore-
gional relapse, or distant relapse in patients aged less than
40 years compared to older patients. There was a border-
line improved overall survival in younger patients; this
trend could be explained by the older age, the more fre-
quent presence of comorbidities, or consumption of alcohol
and tobacco in the control group. The only prognostic
factor for progression or death was the inability to perform
a surgical resection of the tumor, which encompasses
patients with the poorest prognosis due to tumor extension
or comorbidities.

Given the rarity of OCSCC in young adults, there is a
lack of good-quality prospective data in this patient
population, which is underrepresented in randomized
trials. The rate of patients younger than 40 years of age
in the meta-analysis of chemotherapy in carcinoma of
the head and neck [14] is inferior to 4% of the
approximately 17,000 patients with age data (unpub-
lished data). Our results, together with those published
by other teams, help to better define the management of
young patients with oral cavity cancer. Given the evident
similarity in terms of cancer-related prognosis between
young adults and older patients, the treatment of young
patients should overall follow the guidelines developed
for the general population. However, these guidelines are
often insufficient at the individual level. Indeed, our
analysis of young patients with OCSCC clearly shows
that there is a subset of patients with the early and
aggressive relapse although managed following standard
guidelines and despite presenting favorable clinical and
pathological features. The absence of appropriate prog-
nostic biomarkers and the limited salvage options in case
of relapse warrants a particularly close follow-up of such
patients after the initial treatment, even in case of
favorable features.
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Table 3 Prognostic factors for
overall survival

Table 4 Multivariate analysis
for cancer-specific survival and
progression-free survival

Prognostic factor

Univariate analysis

Multivariate analysis

HR (95% CI) p HR (95% CI) )4

Age

Control (>40 years) 1 1

Case (<40 years) 0.53 (0.26, 1.10) 0.08 0.55 (0.26, 1.17) 0.12
Gender

Male 1 1

Female 0.34 (0.12, 0.98) 0.04 0.42 (0.14, 1.2) 0.11
Overall stage

1 1 1

1I 2.48 (0.8, 7.7) 0.12 2.15 (0.68, 6.8) 0.19

1 2.45 (0.6, 9.8) 0.20 2.70 (0.67, 10.9) 0.16

v 3.67 (1.2, 11.2) 0.02 2.90 (0.93,9.1) 0.07
Surgery

No 1 1

Yes 0.10 (0.04, 0.29) <0.001 0.17 (0.06, 0.51) 0.001
Smoking status

Non-smoker 1

Smoker 1.46 (0.64, 3.4) 0.37 - -
Prognostic factor Cancer-specific survival Progression-free survival

HR (95% CI) p HR (95% CI) P

Age

Control (>40 years) 1 1

Case (<40 years) 0.90 (0.36, 2.23) 0.81 0.84 (0.43, 1.61) 0.60
Gender

Male 1 1

Female 0.66 (0.18, 2.34) 0.52 0.60 (0.26, 1.40) 0.24
Overall stage

1 1 1

1I 4.81 (0.58, 39.7) 0.14 2.12 (0.82, 5.51) 0.12

1 7.58 (0.78, 73.6) 0.08 1.66 (0.82, 5.97) 0.44

1AY 8.10 (1.01, 64.9) 0.05 2.10 (0.78, 5.62) 0.14
Surgery

No 1 1

Yes 0.19 (0.05, 0.74) 0.02 0.19 (0.07. 0.53) 0.002

Smoking status
Non-smoker

Smoker

Our study complements the most recent and largest
comparative studies that evaluated the prognosis of young
patients with OCSCC [7, 15-17]. Chang et al. surveyed the
Taiwan National Health Insurance Research Database and
concluded after performing a multivariate Cox model and a
propensity score analysis that young age, defined as 45 years
or below, did not confer a worse prognosis for oral cancer
patients who underwent wide excision and reconstruction
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[15]. Lassig et al. matched 87 head and neck SCC patients
younger than 45 years to controls aged more than 45 and
showed that younger patients had mildly improved overall
survival but statistically improved disease-free survival.
This was especially true in non-oropharyngeal cancer
patients, of which 75% were oral cavity cancer patients [16].
Pytynia and colleagues matched 31 patients with a head and
neck malignancy aged 40 years or younger and treated
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between 1995 and 2001 with 62 controls aged more than
40 years. They concluded that there was no difference
between the two age group patients with regard to overall
survival, disease-free survival, or time to recurrence [7]. The
study by Udeabor et al. showed by retrospectively analyzing
their institution’s registry that young adults with oral cavity
cancer did not have a worse prognosis than older patients
[17]. One conflicting study, by Garavello et al., compared 46
cases and 92 controls with an age limit set at 40 years and
found significantly higher recurrence rates in the younger
patients [12].

Overall, most of the comparative studies that showed a
worse prognosis among younger patients had a small
sample size and were not case-matched and, therefore, had
a high risk of selection and confusion bias [9]. In contrast,
when looking specifically at well-designed case-matched
studies, all but one [12] showed similar prognosis in the
young and the older patients.

The use of a contemporaneous cohort of older patients
for matching and the treatment and follow-up at a tertiary
cancer center are the strengths of our study. The main
limitations are related to its retrospective nature. Matching
was performed on pooled categories and resulted in some
differences in overall tumor stage, tumor site, or the use of
transoral surgery between cases and controls. Matching
was not performed on treatment characteristics, as one of
our aims was also to look for different patterns of treatment
in younger patients, potentially being more aggressively
treated. There was, however, no difference in the use of
radiotherapy or chemotherapy between cases and controls
in our cohort, and a similar number of non-surgically
treated patients, suggesting that the same guidelines have
been followed in both age groups. Another limitation is the
absence of data on toxicity or patient reported outcomes,
which would be important for tailoring treatment to long-
term functional or toxicity outcomes. The issue of sec-
ondary malignancies in the young population would also be
of great interest, although much larger sample size and
longer follow-up would probably be needed due to the
relative rarity of these events. Finally, no data on potential
risk factors specific to the young population could be
adequately retrieved in the retrospective setting. As an
example, the analysis of human papillomavirus (HPV)
status was not routinely performed at the time of the initial
treatment. Besides, the relationship between HPV and oral
cavity cancers is a matter of debate, even in the young
patient subpopulation [6, 18]. Indeed, transcriptionally
active HPV is rarely found in oral cavity cancers even in
non-smoker and non-drinker young adults. Moreover, no
studies to date have demonstrated that the molecular profile
or prognosis of these potentially HPV-driven oral cavity
malignancies was comparable to those of HPV-induced
oropharyngeal cancers [19].

In conclusion, the present case-matched analysis does
not indicate a differential prognosis among patients with
oral tongue squamous cell carcinoma aged younger or
older than 40 years. Treatment guidelines developed for
older patients should be used for the young adult popula-
tion, although the need to adequately stage the patients and
minimize and manage long-term side-effects supports the
referral of these patients to tertiary centers. Surgery is the
mainstay of treatment. Multicenter prospective collabora-
tion is needed to develop biomarkers that could predict
tumor aggressiveness to personalize the use of adjuvant
modalities following surgery.
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