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Abstract

Purpose To investigate the correlation between the time to locoregional recurrence and survival in T1-T2 oropharyngeal
squamous-cell carcinoma (OPSCC) patients.

Methods A retrospective, single-site study of patients with T1-T2 OPSCC treated with curative intent between 2000 and
2015 who had a locoregional recurrence without distant metastases. Patients without a disease-free interval (i.e., persistent
macroscopic disease after the end of treatment and a time to locoregional recurrence of less than 3 months) were excluded.
The endpoint considered was overall survival (OS).

Results Out of 602 T1-T2 OPSCC patients, 121 patients had a locoregional recurrence and they were, hence, analyzed. All of
the patients were heavy-smokers, with a consumption of more than 20 pack-years. The recurrence was local in 59.5%, regional
in 27.3%, and both local and regional in 13.2% of the patients. The median time to locoregional recurrence and median OS
was 15 months and 44 months, respectively. The time to locoregional recurrence was correlated with OS (p<0.0001). In
multivariate analyses, factors associated with survival were an initial NO-N2a versus N2b-N3 nodal staging and a 12-month
threshold for the time to locoregional recurrence.

Conclusions Locoregional control in T1-T2 OPSCC is not only a qualitative prognostic factor but also a quantitative prognos-
tic factor of survival. A time to locoregional recurrence of less than 12 months was correlated with an unfavorable prognosis.
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Introduction invasion at the initial presentation is more frequent than with
localizations such as oral cavity and larynx neoplasms, and
it leads to the neck mass being a more of a complaint than a

sore throat [3]. This is even more significant in papilloma-

Head and neck squamous-cell carcinoma is the sixth most
common cancer worldwide, with an incidence of 650,000

new cases per year [1]. Among the various forms of head
and neck cancer, oropharyngeal squamous-cell carcinoma
(OPSCC) is the most frequent site for pharyngeal cancer
[2]. Due to the high density of lymphatic vascularisation
and frequent bilateral drainage at oropharyngeal subsites,
OPSCCs have a high tropism for lymphovascular inva-
sion and regional metastasis. Therefore, neck lymph-node
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virus-related OPSCC than in tobacco-related cancer, and it
explains why T1-T2 OPSCCs are the most common local
stage at diagnosis, accounting for up to 87% of cases in some
series [3]. Current treatments comprise concurrent chemora-
diotherapy and primary surgery with adjuvant postoperative
radiotherapy, according to surrounding tissue invasion and
local standards [4]. As adverse pathological features such as
lymph-node extracapsular extension in OPSCC are common,
the addition of chemotherapy to postoperative concurrent
radiotherapy is often called for [4]. There has, therefore,
been a historical paradigm shift towards concurrent chemo-
radiotherapy in primary treatment to limit the toxicity of
cumulative treatments, with surgery being used in salvage
treatment of locoregional failures [S]. However, when it is
feasible, salvage surgery for locoregional failure results in a
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high rate of postoperative complications, ranging from 27 to
53%, and limited functional results with 40-56% persistent
enteral nutrition at 1 year [6-9]. Moreover, due in part to
the limited feasibility of such complex procedures, 5-year
OS rates in OPSCC patients with locoregional recurrence
have been reported to range from 13 to 28% [10, 11]. Indi-
vidual prognostic criteria are key factors that assist with the
multidisciplinary team decision-making process, and they
have been described in numerous retrospective studies [6,
9, 11-15].

Although the impact of the time to locoregional recur-
rence has been explored in global cohorts of head and neck
cancer patients and in other head and neck localizations
such as laryngeal cancer, it has not been assessed to date
in T1-T2 OPSCC patients [16, 17]. The aim of our study
was, hence, to investigate the correlation between the time
to locoregional recurrence and survival in T1-T2 OPSCC
patients. Our initial hypothesis was that locoregional control
is not only a qualitative prognostic factor but also a quantita-
tive prognostic factor of survival in patients with this more
frequent presentation.

Materials and methods

This study was undertaken once approval was received from
the local Research Committee. We retrospectively reviewed
data of patients treated between 2000 and 2015 at our Can-
cer Centre for an oropharyngeal squamous-cell carcinoma
(OPSCC) who were stages T1 or T2 according to the seventh
edition of the American Joint Committee on Cancer. The
patients included in this study met the following criteria:
no distant metastases at presentation; no previous history
of head and neck cancer; primary treatment with curative
intent; a histologically proven locoregional recurrence, and
without metastasis at the time of diagnosis of the recurrence.
Patients with persistent macroscopic disease after the end of
the treatment and with a time to locoregional recurrence of
less than 3 months were excluded from the analysis due to
the lack of disease-free interval.

Statistical design and analysis

Locoregional recurrence was defined as disease recurrence
at the primary tumor site and/or a neck lymph node. Per-
sistent disease after the end of the treatment was excluded.
Time to locoregional recurrence (DLR) was defined as the
time between the multidisciplinary consultation prior to the
beginning of the treatment and the diagnosis of a locore-
gional recurrence. The endpoint considered was overall
survival (OS), defined as the time from the initial multidis-
ciplinary consultation to death or the last follow-up.
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The descriptive analysis characterized the studied popu-
lation in terms of frequencies, percentages, medians, and
ranges. Correlations in patients followed until death were
assessed with Spearman’s test. We evaluated the associa-
tion between DLR and survival by testing DLR cut-off val-
ues of 6, 12, and 24 months. Patients were divided into two
groups for each value: patients with a DLR greater than
the tested cut-off value and patients with a DLR equal to
or less than the cut-off value. The Kaplan—Meier survival
curves of the two groups for each test were compared with
the log-rank test. The patient, tumor, and treatment charac-
teristics were assessed for their influence on the endpoint
using Kaplan—Meier estimates and the log-rank test for the
equality of survivor functions. Variables with p values <0.2
were included in a multivariate analysis using a Cox pro-
portional hazard model. Statistical analyses were performed
using IBM SPSS Statistics for Windows, version 23 software
(IBM Corp., Armonk, NY, USA). The reported p values
were two-sided when available, and p values below 0.05
were considered significant.

Results

Between 2000 and 2015, there were 2,057 patients who
presented with an OPSCC at our head and neck oncology
department, of whom 602 where stage T1 or T2 that was
treated with curative intent. There were 121 patients who
met the inclusion criteria and who were hence included in
the analysis as they had a locoregional recurrence after a
disease-free interval and without concurrent distant metas-
tases, 98 of whom were followed until death. The character-
istics of the patients, initial tumor staging, initial treatment
strategies, and the patterns of recurrence are presented in
Table 1. Notably, all of the patients in our series were heavy-
smokers with a consumption of more than 20 pack-years.
Determination of p16 expression by immunohistochemistry
has been performed at our Cancer Centre since 2012 for all
oropharyngeal tumors, with determination of the presence
of viral DNA using in-situ hybridization in p16-positive
tumors. Retrospective pl6 expression based on immuno-
histochemical staining had been performed for a limited
number of tumors originating from lymphoid oropharyngeal
sites, i.e., the tonsils and the base of the tongue. Therefore,
only 36 patients had been analyzed for tumor p16 status: 8
were pl6-positive, of whom 6 were positive for viral DNA.
Nine patients received induction chemotherapy for N3 dis-
ease prior to definitive treatment, which was primary sur-
gery and postoperative radiotherapy for three patients and
definitive radiotherapy for six patients. For the 121 patients,
the recurrence was local in 59.5% of the cases, regional in
27.3%, and both local and regional in 13.2%.



European Archives of Oto-Rhino-Laryngology (2019) 276:1161-1166

1163

Table 1 Characteristics of the 121 T1-T2 oropharyngeal squamous-
cell carcinoma patients who developed a locoregional recurrence
without distant metastases and who were analyzed

Characteristics Overall
Overall cohort
Number 121
Median age (range) 56 years (38-87)
Gender 98 M/23 F
AJCC staging
Tl 37
T2 84
NO-N2a 84
N2b-N3 33
Stage 1 20
Stage 11 47
Stage 111 13
Stage IV 41
Site
Tonsillar fossa 56
Tongue base 22
Soft palate 30
Glossoepiglottic sulcus 9
Posterior pharyngeal wall 2
Initial treatments
Primary surgery 37
Postoperative radiotherapy 18
Primary radiotherapy 84
Concurrent chemotherapy 37
Patterns of recurrence
Local only 72
Lymph node only 33
Local and regional 16

The median durations for locoregional control (LRC)
and overall survival (OS) were 15 months and 44 months,
respectively. The median survival after locoregional recur-
rence was 15 months.

The AJCC/UICC stage prior to the initial treatment influ-
enced OS and LRC. Since we focused our study on T1-2
OPSCC patients, endpoints were associated with the N
classification as a surrogate of the global disease stage. The
NO-N2a patients had similar OS and LRC rates, and they
had better OS and LRC than N2b—N3 patients (p =0.008
and p =0.006, respectively). However, in the standard stage
stratification, the stage was not a statistically significant
factor for OS or LRC (p=0.078 and 0.185, respectively).
Decreased OS or LRC of stages III-IV (locally advanced)
as compared to stages I-II (early stage) were not signifi-
cant (p=0.069 and p=0.216, respectively). Yet, as could
be expected, stages I-1II had similar OS or LRC rates, while
stage IV patients had decreased OS and LRC (p=0.015 and

p=0.032, respectively). Therefore, real-life stratification in
T1-2 OPSCC in our experience was not between early stage
versus locally advanced, but between stages I-III versus
stage IV. When looking only at the N classification, real-life
stratification was between NO—N2a versus N2b—N3.

Correlation between the DLR and OS was tested in
the 98 patients who were followed until death. OS corre-
lated strongly with the DLR (r=0.77, p <0.0001, Fig. 1).
A significant difference in OS was associated with a DLR
cut-off value of 12 months (p <0.0001, Fig. 2). Of note, a
DLR cut-off value of 6 months did not correlate with OS
(p=0.164). The initial treatment with either primary sur-
gery or radiotherapy was not associated with a difference in
OS or LRC (p=0.232 and p=0.584, respectively). A recur-
rence at both local and regional sites was not associated with
decreased survival compared to recurrence at a single site
only (p=0.195). In multivariate analyses, factors associated
with overall survival were an initial N2b—N3 versus NO-N2a
nodal staging (p =0.033, HR 1.655, 95% CI 1.040 to 2.633)
and a DLR longer than 12 months (p =0.001, HR 2.102,
95% CI 1.350 to 3.274).

The patients with a time to locoregional recurrence
of less than 12 months did not differ from patients with
a time to locoregional recurrence longer than 12 months
(Fig. 3) in terms of age (p =0.1475), gender (p =0.2426),
initial T classification (p =0.1629), initial N classification
(p =0.3055), subsites (p=0.2784), and patterns of recur-
rence (p =0.3354).

Discussion

Our results show that the time to locoregional recurrence
correlates with overall survival (OS) in T1-T2 oropharyn-
geal squamous-cell carcinoma (OPSCC) patients. Thus,
we were able to confirm our hypothesis that locoregional
control in T1-T2 oropharyngeal squamous-cell carcinoma
(OPSCCQ) is not only a qualitative prognostic factor but also
a quantitative prognostic factor of survival, and we found
that a cut-off time to locoregional recurrence of 12 months
was significant.

Correlation between locoregional control and overall sur-
vival in head and neck cancer was first described by Stell
et al. in 1991 [16]. Since then, the disease-free interval has
been shown to be associated with the outcomes of salvage
treatments in series of patients with several head and neck
localizations [8, 12—-14, 17-19]. However, very few stud-
ies have reported the prognostic importance of the disease-
free interval in OPSCC, and to the best of our knowledge,
no study to date has addressed this question specifically in
T1-T2 OPSCC. This is, nonetheless, a very important issue
given the high rate of T1-T2 stage at the initial presenta-
tion of OPSCC patients, and the high morbidity and poor
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Fig. 1 Correlation scatterplot
between the time to locore-
gional recurrence and overall
survival in the 98 patients 240
with a T1-T2 oropharyngeal
squamous-cell carcinoma who
presented with locoregional
recurrence and who were fol-
lowed until death — 1927
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Fig.2 Kaplan—Meier curves for overall survival of the 121 T1-T2
oropharyngeal squamous-cell carcinoma patients who developed a
locoregional recurrence without distant metastases. Cumulative and
overall survivals are reported according to a time to locoregional
recurrence cut-off of 12 months. The log-rank test was significant
(p<0.0001)

outcomes associated with the available salvage treatments in
case of locoregional failure of the first treatment, particularly
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in pl6-negative cases. In our study, both nodal staging and
a time to locoregional recurrence cutoff of 12 months were
associated with a difference in survival. Our cut-off value
was comparable to the results of Agra et al. who found that
a locoregional control of less than 12 months was a prog-
nostic factor associated with a lower OS in 246 patients after
salvage surgery for recurrent oral (n=176) and oropharyn-
geal (n="70) cancer [12]. Most of the patients had advanced
stage III/IV disease at presentation by the time of first treat-
ment, but details of the T stage were not reported. In another
series, Kostrzewa et al. described the outcomes for 72 recur-
rent oral or oropharyngeal cancer patients who underwent
salvage surgery with free flap reconstruction [8]. Patients
with a disease-free interval of less than 6 months had an
estimated 5-year survival of 11.4%, compared to a 5-year
survival of 54.4% for patients with a disease-free interval
between 6 and 24 months and a 5-year survival of 63.8% for
patients with a disease-free interval of more than 24 months.
Details of the disease staging at the time of the first treat-
ment were not reported either. However, the prognostic influ-
ence of the disease-free interval for recurrent oropharyngeal
cancer is a very important issue in patients with a T1-T2
primary tumor at the time of the first treatment. Due to the
very limited local extensions of the disease in deep soft tis-
sues, the limited local effects of treatments, and the ease of
access to the oropharynx for clinical examination, disease
persistence or progression after the end of the treatment can
be more readily assessed during the early follow-up than
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recurrence, according to a time
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for most of T3—T4 tumors. Indeed, most authors have indi-
cated that disease persistence or progression after the end of
treatment versus recurrence is a critical factor in predicting
salvage treatment outcomes [18]. In a series of 41 patients
who underwent salvage oropharyngeal surgery, Zafereo
et al. found that the absence of a disease-free interval very
much correlated with a worse prognosis [13]. This is con-
sistent with the consensual hypothesis of a correlation with
an aggressive phenotype and biological behavior [18]. In
our study, we chose to exclude patients without a disease-
free interval, only including patients with disease recurrence
and not patients with macroscopic disease persistence or
progression. Nonetheless, our results confirmed that time
to macroscopic recurrence, which is the definition of cancer
recurrence, of a probably microscopically persistent disease,
is associated with cancer aggressiveness and with consecu-
tive spreading of the disease and patient survival.

While the retrospective nature of our study was not a
limitation for the analysis of survival in a single cohort, our
study, nonetheless, has a number of limitations that warrant
being pointed out. The low number of cases with available
pl6 status was a limitation, but p16 positivity has already
been shown to be between 27 and 40% in France. This is
probably due to high tobacco consumption in the general
population and, therefore, a persistently high incidence of
tobacco-related OPSCC [20]. Even in p16-positive OPSCC
patients, smoking history has been shown to be a major
prognostic factor and an independent survival predictor with
an adverse effect on tumor control in HPV-related patients.
In our series, all of the patients were heavy-smokers [21-25].
Another limitation is that we did not analyze salvage treat-
ments. Our main objective, however, was to analyze the
impact of the time to locoregional recurrence on survival in
a cohort of patients who initially had small primary tumors.
Since the time to locoregional recurrence is a follow-up

surrogate for tumor aggressiveness, it is not surprising that
it correlates with the feasibility of salvage surgery. Due to
obvious circular biases, we did not intend to address this
issue in our analyses. We believe that this particular issue
requires a specific study methodology. Our objective was not
to consider salvage treatments after a diagnosis of recurrence
but to focus on the prognostic quantitative importance of
locoregional control in the initial treatment.

Conclusion

Locoregional control in T1-T2 oropharyngeal squamous-
cell carcinoma (OPSCC) is not only a qualitative prognostic
factor but also a quantitative prognostic factor of survival.
A time to locoregional recurrence of less than 12 months is
associated with an unfavorable prognosis.
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