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Minor salivary gland particularly mutilating. We aimed to study the oncologic and functional outcomes of advanced stages salivary
Salivary gland carcinoma carcinomas of the tongue.

Tongue

* Corresponding author.
E-mail address: valentine.poissonnet@gmail.com (V. Poissonnet).

https://doi.org/10.1016/j.oraloncology.2024.107072

Received 6 May 2024; Received in revised form 30 September 2024; Accepted 4 October 2024

Available online 20 October 2024

1368-8375/© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:valentine.poissonnet@gmail.com
www.sciencedirect.com/science/journal/13688375
https://www.elsevier.com/locate/oraloncology
https://doi.org/10.1016/j.oraloncology.2024.107072
https://doi.org/10.1016/j.oraloncology.2024.107072
http://crossmark.crossref.org/dialog/?doi=10.1016/j.oraloncology.2024.107072&domain=pdf
http://creativecommons.org/licenses/by/4.0/

V. Poissonnet et al.

Locally-advanced stage
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Materials and methods: This retrospective multicentric study, based on the French national network on rare head
and neck cancers (REFCOR), included all patients with a T3-T4 salivary carcinoma of the tongue, diagnosed

Results: In total, 47 patients were included, of which 44.7 % underwent surgery. Histologies were mostly adenoid
cystic carcinomas (61.7 %), followed by other adenocarcinomas (27.7 %) and mucoepidermoid carcinomas
(10.6 %). Median follow-up duration was 63.9 months. In multivariable analysis, surgery was significantly
associated with better Recurrence-Free Survival (HR = 0.23, 95 %CI [0.09;0.55]) and Local/Regional
Recurrence-Free Survival (HR = 0.31, 95 %CI [0.10;0.95]). The rate of distant metastasis at the end of follow-up
was 61.9 % in the surgical group and 57.7 % in the non-surgical group. The Distant Metastasis Free Survival was
54.9 % [38.3;68.71, without statistical difference between both groups. There were similar rates of definitive
gastrostomies but the rate of normal oral diet at the last follow-up seemed higher in the surgery group (38.1 % vs

Conclusion: Radical surgery in that population mainly aims to improve local/regional control, which may result
in better long-term swallowing functions. About half of these tumors may be associated with occult distant
metastasis at initial presentation. More studies are warranted to establish the role of postoperative RT and non-

Totalglossectomy
between January 2009 and December 2018.
15.4 %).
surgical treatment with concurrent CRT.
Introduction

The tongue is a key organ for speech and swallowing, and its use is
essential for human interaction [1]. During the oral phase, it allows
perception of the bolus (size, consistency, flavor), then its position and
propulsion through the pharynx into the esophagus [2]. Bolus transit is
dependent upon the tongue and pharyngeal pressure, allowing the
integrity of the swallowing process [3]. Malignant tongue tumors
constitute a therapeutic challenge, because the functional aspects must
be weighed against the expected oncological outcomes. Radical exci-
sion, which consists of partial or total glossectomy, sometimes associ-
ated with total laryngectomy, may lead to significant morbidity and loss
of function, associated with troublesome psychological and social
disability [4-6]. Some authors reported a better control of the disease
with radical excision followed by radiotherapy (RT), but this strategy is
based on few retrospective and biased studies [7,8].

When treating a tongue squamous cell carcinomas, if the surgery is
considered too disabling, a conservative treatment with chemo-
radiotherapy (CRT) is a satisfactory option for both functional and
oncological outcomes [9,10]. However, salivary carcinomas are less
radiosensitive and chemosensitive [11,12], making the therapeutic de-
cision less obvious. Moreover, almost half of salivary carcinomas of the
tongue are diagnosed at an advanced stage (mostly mucoepidermoid
carcinomas, adenoid cystic carcinomas and adenocarcinomas) [13,14],
involving extensive lingual resections. Due to the high incidence of
distant metastasis and recurrences during the clinical course of these
tumors, surgeons and oncologists must be aware of both oncological and
functional outcomes to expect when contemplating a radical and muti-
lating surgery [15].

Since salivary tumors of the tongue are often diagnosed at a late
stage, and mainly arise from the base of tongue, the functional outcomes
are a common concern in the therapeutic decision-making of locally
advanced tumors i.e., T3-T4 status according to the 2009 (7th edition)
American Joint Committee on Cancer (AJCC) classification [8,12,13].
To this date, no study addressed that specific question. Therefore, we
aimed to study the oncologic and functional outcomes of patients with
locally advanced (T3-T4) salivary carcinomas of the tongue, using the
multicentric database of the French National Network on rare head and
neck cancers (REFCOR).

Materials and methods

This was a multicentric retrospective study, collecting data using the
French National Network on rare head and neck cancers (REFCOR), a
French prospective enrolment multicentric cohort, in 33 French refer-
ence centers for head and neck cancer treatment (listed in Table A of
Supplementary Data). Inclusion was performed by each center with a
standardized questionnaire after an informed consent form was

delivered, followed by data anonymization. Patients were treated ac-
cording to national guidelines from the REFCOR, after discussion in a
multidisciplinary board [16,17]. A recourse to a specific national
multidisciplinary meeting was sought in case of complex situations.
Dubious slides were reviewed by expert pathologists from the
REFCORpath group to ensure diagnostic accuracy. This study has been
approved in December 2020 by the REFCOR Scientific Board.

We included all patients with a locally advanced (T3-T4) salivary
gland carcinoma arising from the tongue (oral tongue or base of tongue)
between January 2009 and December 2018. The exclusion criteria were
as follows: distant metastasis at initial presentation, treatment without
curative intent, history of head and neck RT for another disease, lack of
clinical or follow-up data.

All data were collected within each center by the same senior
investigator (first author). Patient’s characteristics that were recorded
included demographics, body mass index (BMI), comorbidities accord-
ing to the Charlson Comorbidity Index (CCI) [18], tobacco and alcohol
use, Performance Status (PS), clinical signs at presentation. Tumor grade
was reported according to the WHO 2005 Classification [19], and TNM
status according to the 2009 (7th edition) AJCC staging system. We
collected data regarding the therapeutic strategy (type of resection, neck
dissection, reconstruction, RT, systemic therapy) as well as oncological
and functional outcomes i.e., use of tracheostomy, nasogastric tube,
gastrostomy, quality of speech and swallowing at the last follow-up visit.
Speech and swallowing outcomes were assessed by the physician or the
speech therapist, when available.

Kruskal-Wallis and Chi-2 or exact Fisher tests were assessed to
compare groups for quantitative and qualitative variables, respectively.
Overall Survival (OS), Recurrence-Free survival (RFS), LocoRegional
Recurrence-Free Survival (LRRFS) and Distant Metastasis-FreeSurvival
(DMFS) were calculated from initial diagnosis to the first event (death
from any cause for OS, recurrence or death for RFS, local or regional
recurrence for LRRFS, distant metastasis recurrence for DMFS). Uni-
variable and multivariable survival analyses were performed using the
Logrank test and Cox proportional hazards model, respectively. The
variables selection for multivariable analysis was made using a 10 %
significance level in univariable analysis. To compare survival outcomes
according to surgery, Cox proportional hazards with time-dependent
variable (TD Cox model) and a 6-month Landmark analysis were used
to address the immortal time bias introduced by the time between
diagnosis and surgery. TD Cox model was used to perform univariable
and multivariable analyses, including surgery as a time-varying vari-
able, allowing patients to move from non-surgical group to the surgical
group over time. The Landmark approach was used, in addition, to
represent survival outcomes graphically, by surgery group, using
Kaplan-Meier method. For the 6-month Landmark analysis, patients who
were treated with surgery 6 months after diagnosis or who did not have
surgical procedure at all were classified in the non-surgical group and
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patients who died, recurred or were lost to follow-up before 6 months
were excluded. All statistical tests were two-sided and a p-value strictly
lower than 5 % was considered statistically significant. All statistical
analyses were carried out using STATA software version 16.

Results

A total of 152 patients from 33 centers (Supplementary data,
Table A) were screened using the French National Network on rare head
and neck cancers with the key-words “tongue” and “base of tongue”.
Among them, 47 patients met the inclusion criteria and were considered
for final analysis. Reasons for exclusion were T1-T2 tumors (n = 51),
non-salivary histology upon expert pathologic review (n = 24), location
other than tongue (n = 3), duplicate (n = 2), insufficient data (n = 20)
and distant metastasis at initial presentation/palliative treatment (n =
5).

Clinical characteristics

Table 1 shows the main characteristics of patients and tumors. Tu-
mors were 29 adenoid cystic carcinomas (ACC), 5 mucoepidermoid
carcinomas (MEC), and 13 other adenocarcinomas (OA). In details, the
latter comprised adenocarcinomas not otherwise specified (n = 6),
polymorphous (n = 1), cribriform (n = 2), mucinous (n = 2), clear cell
(n = 1) and acinous (n = 1) adenocarcinomas. Patients were mainly
females (57.4 %, gender ratio F/M = 1.35). The median age at diagnosis
was 66 years (range 36 — 82). Most of them had a PS Score of 0 (85.1 %).
There was no significant difference in the patient and tumor charac-
teristics between the surgical and the non-surgical groups, except for
midline-crossing tumor (more common in the non-surgical group, p =
0.006). There was a statistical trend for a younger age in the surgical
group (p = 0.085).

Treatment characteristics

Table 2 shows surgery-related data. The surgical group comprises 21
patients (44.7 %) who underwent primary surgery. Of note, one third of
them (33.3 %) underwent total or subtotal glossectomy. A postoperative
treatment was administered in 95.2 % of cases. In the non-surgical
group, 10 patients underwent RT alone (38.5 %) and 16 received CRT
(61.5 %).

Functional outcomes

Table 3 displays the functional outcomes at the last follow-up visit. A
tracheostomy was performed in 22 patients (46.8 %), mainly in the
surgical group (85.7 %). All patients were decannulated at the last
follow-up visit, except 1 in the non-surgical group. A total of 23 patients
(48.9 %) required a gastrostomy during or after treatment i.e., 13 in the
surgical group (50.0 %), and 10 in the non-surgical group (47.6 %). At
last follow-up visit, the rate of gastrostomy-tube dependency was
equivalent between surgical and non-surgical groups (28.6 % vs 26.9
%). Speech impairment was mild (48.9 %) or moderate (48.9 %),
without difference between surgical and non-surgical approach. The
chances to resume normal oral diet were more than 2.5 times higher in
the surgical group (38.1 % vs 15.4 %), though this did not reach sta-
tistical significance (p = 0.147).

Survival outcomes

After a median follow-up of 63.9 months (95 %CI [39.1;93.9]), 36
patients (76.6 %) presented with a recurrence of the disease and 11
patients (23.4 %) died. All patients who died had a progressive disease at
the time of death. The median RFS was 23.9 months (95 %CI
[17.1;37.2]). The 3-year OS, RFS, LRRFS and DMFS were 2.3 % [77.7;
97.5], 38.8 % [24.2; 53.1], 70.5 [54.5; 81.8] and 54.9 % [38.3; 68.71,

Oral Oncology 159 (2024) 107072

Table 1
Main characteristics of patients and tumors.
Clinical All patients Non-surgical Surgical p-
characteristics group group value
n = 47 (%) n = 26 (%) n = 21 (%)

Age: median age 66.0 68.0 60.0 0.085
[range] [36.0-82.0] [37.0-82.0] [36.0-79.0]

BMI: median BMI 23 23.2 22.9 0.818
(n = 45)

[range] [16.4-35.5] [16.4-35.5] [17.6-32.7]

Missing 2 0 2

CCL: 0.285

0 2(4.3) 1(3.8) 1(4.8)

1 3(6.4) 0 (0.0) 3(14.3)

2 7 (14.9) 3(11.5) 4 (19.0)

3 20 (42.6) 12 (46.2) 8(38.1)

>4 15 (31.9) 10 (38.5) 5(23.8)

Alcohol consumption: 0.437

Yes 8(17.0) 3(11.5) 5(23.8)

Occasionally/No 39 (83.0) 23 (88.5) 16 (76.2)

Tobacco consumption: 0.237

Yes 18 (38.3) 8(30.8) 10 (47.6)

Pre-treatment PS Score: 1

0 40 (85.1) 22 (84.6) 18 (85.7)

>1 7 (14.9) 4 (15.4) 3(14.3)

Histology: 0.516

ACC 29 (61.7) 16 (61.5) 13 (61.9)

MEC 5(10.6) 4(15.4) 1(4.8)

OA 13 (27.7) 6(23.1) 7 (33.3)

Tumor site: 0.158

Base of tongue 42 (89.4) 25 (96.2) 17 (81.0)

Oral tongue 5(10.6) 1(3.8) 4 (19.0)

Midline-crossing tumor: 0.006

Yes 36 (76.6) 24 (92.3) 12 (57.1)

Tumor extension:

—Vallecula 14 (29.8) 10 (38.5) 4 (19.0) 0.148

—Glossotonsillar 18 (38.3) 9 (34.6) 9 (42.9) 0.563
sulcus

—Tonsil 10 (21.3) 7 (26.9) 3(14.3) 0.475

—Floor of the mouth 20 (42.6) 10 (38.5) 10 (47.6) 0.528

T-status: 0.579

T3 22 (46.8) 11 (42.3) 11 (52.4)

T4a 22 (46.8) 14 (53.8) 8(38.1)

T4b 3(6.4) 1(3.8) 2(9.5

N-status: 0.34

NO 26 (55.3) 16 (61.5) 10 (47.6)

N+ 21 (44.7) 10 (38.5) 11 (52.4)

Grade (n = 39) 0.443

Low 5(12.8) 4 (20.0) 1(5.3)

Intermediate 26 (66.7) 13 (65.0) 13 (68.4)

High 8(20.5) 3(15.0) 5(26.3)

Missing 8 6 2

BMI: Body Mass Index; PS: performance status score. CCI: Comorbidity Charlson
Index; MEC: mucoepidermoid carcinoma; ACC: adenoid cystic carcinoma; OA:
other adenocarcinomas; p-value: determined by Kruskal-Wallis test for quanti-
tative variables and Chi-2 or exact Fisher for qualitative variables.

respectively.

In univariable analyses, OS did not differ between the surgical and
non-surgical groups (HR 0.56 [0.16;1.93], p = 0.357 in TD Cox model
and HR 0.56 [0.16; 1.92], p = 0.349 in 6-month Landmark approach).
However, RFS was significantly better in the surgical group (HR 0.20
[0.09; 0.48], p < 0.001 and HR 0.21 [0.09; 0.49], p < 0.001 in TD Cox
model and 6-month Landmark approach respectively). LRRFS was also
significantly better in the surgical group with the 6-month landmark
approach (HR 0.25 [0.09; 0.72], p = 0.005) and the TD Cox-model (HR
0.26 [0.09; 0.73], p = 0.011). Most patients had distant metastasis at the
end of follow-up (61.9 % in the surgical group versus 57.7 % in the non-
surgical group). The 3-year DMFS was 64.3 % [39.0; 81.3] and 47.5 %
[24.0; 67.8] (p = 0.219). No difference was observed in the DMFS be-
tween both groups with the 6-month landmark approach (HR 0.61
[0.28; 1.35], p = 0.219) and the TD Cox-model (HR 0.58 [0.27;1.27], p
= 0.172). Fig. 1 shows OS, RFS, LRRFS and DMFS in the surgical and
non-surgical groups using a 6-month Landmark approach.
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Table 2
Initial treatment modalities for the surgical group.

T3-T4 status
Surgical group

n = 21 (%)
Approach
— Partial glossectomy 15 (71.4)
— (TG 6 (28.6)
— Neck dissection 21 (100.0)
Reconstruction
No flap 3(15.0)
Pedicled flap 3 (15.0)
Free flap 14 (70.0)
Missing 1
Pathology

Tumor size (mm) (n = 20)

Median [range] 41.0 [7.5;60.0]

Missing 1
Surgical margins (n = 17)

<1mm 9(52.9)
1-5 mm 8 (47.1)
Missing 4

ECE (if neck dissection) (n = 20)

Yes 8 (40.0)
Missing 1
LVI(n=13)

Yes 5(38.5)
Missing 8

PNI (n = 19)

Yes 15 (78.9)2
Missing

Post-operative therapy (n = 20)

—RT alone 15 (71.4)
—CRT 5(23.8)

ECE: extracapsular extension; LVI: lymphovascular embolism;
PNI: perineural invasion

PG: partial glossectomy; (S)TG: (sub)total glossectomy.

RT: radiotherapy; CRT: chemoradiotherapy.

Table 3
Functional outcomes at the last follow up-visit.
Functional outcomes All Non-surgical Surgical
treatments strategy (n =26)  strategy (n =
n = 47 (%) 21)
Tracheostomy:
— Temporary 21 (44.7) 3(11.5) 18 (85.7)
— Definitive 1(2.1) 1(3.8) 0(0.0)
Feeding during treatment:
— No enteral support 15 (31.9) 13 (50.0) 2 (9.5)
— Nasogastric tube only 9 (19.1) 0 (0.0) 9 (42.9)
— Gastrostomy after 8 (17.0) 3 (11.5) 5 (23.8)
nasogastric feeding
tube
— Upfront gastrostomy 15 (31.9) 10 (38.5) 5(23.8)
Definitive gastrostomy:
Yes 13 (27.6) 7 (26.9) 6 (28.6)
Speech quality impairment:
—Mild 23 (48.9) 13 (50.0) 10 (47.6)
—Moderate 23 (48.9) 13 (50.0) 10 (47.6)
—Severe 1(2.1) 0(0.0) 1(4.8)
Food intake:
— Oral, all textures 12 (25.5) 4 (15.4) 8 (38.1)
— Oral, restricted textures 22 (46.8) 15 (57.7) 7 (33.3)
— Oral and enteral 3(6.4) 2(7.7) 1(4.8)
— Mainly enteral, oral 7 (14.9) 4 (15.4) 3(14.3)
intake for pleasure only
— Enteral only 3(6.49) 1(3.8) 2 (9.5)

Results of univariable analysis of RFS and OS are shown in Table 4.
Glossotonsillar sulcus involvement and N + status were associated with
poorer OS while midline crossing tumors had a tendency for poorer RFS
(p = 0.061). In multivariable analysis, surgery remained significantly
associated with better RFS (HR 0.23 [0.09; 0.55], p = 0.001) and better
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LRRFS (HR 0.31 [0.10; 0.95], p = 0.041) after adjustment for midline-
crossing feature of the tumor. Multivariable analysis was not per-
formed for OS and DMFS due to the small number of events.

Description of recurrences

The presence and site of recurrence are presented in Fig. 2. Recur-
rence occurred in 36 patients (76.6 %). Out of the 14 patients who
received primary surgery and experienced a disease recurrence, 4 un-
derwent salvage surgery of the recurrence (28.6 %, all of them being
distant metastasis of ACC), 2 underwent radiation therapy (14.3 %), 4
received chemotherapy (28.6 %), 2 underwent immunotherapy (14.3
%), and 2 received palliative care (14.3 %). Of the 22 patients in the non-
surgical group who presented with a recurrence, 4 underwent salvage
surgery (3 for local and 1 for regional recurrence), 4 received RT (18.2
%), 5 underwent chemotherapy alone (22.7 %), 4 received immuno-
therapy (18.2 %), and 5 received palliative care (22.7 %, only ACC).

Discussion

Salivary carcinomas of the tongue are uncommon, but carry a dismal
prognosis with a high risk of recurrence. More than half of them are
diagnosed at an advanced stage (T3-T4) [12,13] because of their un-
specific clinical presentation, with a slowly growing submucosal mass,
frequently located deep in the base of tongue, leading to a significant
diagnostic delay [20]. Indeed, tumors of the mobile tongue are diag-
nosed more easily.

In this national cohort of T3-T4 salivary carcinomas of the tongue,
most patients from the cohort (76.9 %) presented with a recurrence
during their follow-up, with a median follow-up exceeding 5 years (63.9
months [39.1;93.9]). Surgery was significantly associated with better
RFS (HR 0.23 [0.09; 0.55], p = 0.001) and better LRRFS (HR 0.31 [0.10;
0.95], p = 0.041). Interestingly, the rate of distant metastasis at the end
of follow-up was similar between surgical and non-surgical groups (61.9
% vs 57.7 %, respectively), and so was the 3-year DMFS. This high rate of
distant metastasis occurring without local/regional failure in the sur-
gery group suggests that about half of T3-T4 salivary carcinomas of the
tongue may be associated with occult distant metastasis at initial pre-
sentation. This is partly explained by the long follow-up duration (>5
years) and the high rate of ACC (61.7 %), known for their propensity to
develop distant metastasis [21]. Altogether, our study shows that radical
surgery in that population mainly aims to improve local/regional con-
trol. A better local control may in turn improve the long-term swal-
lowing functions, as the chances to resume normal oral diet were 2.5
times higher in the surgical group (38.1 % vs 15.4 %), though this did
not reach statistical significance.

Given the rarity of these tumors, little is known regarding the
optimal treatment regimen, making their management particularly
challenging. Upfront surgery with en-bloc surgical excision is considered
the mainstay of treatment [17]. However, it should be performed only
when clear margins are achievable, as this is a significant predictor of OS
[22-24]. Similarly to the N + status of the disease, glossotonsillar sulcus
involvement was predictive for poor OS in our series. This could be
explained by its close anatomical relation to the carotid artery, which
limits the deep excisional margins. Postoperative RT indications are still
controversial [20]. Some recommend it in case of advanced stage and
positive margins [25,26], but others reported a consistently increased
local control rate at 5 and 10 years and recommend it for all patients
[27].

Even if many of these tumors respond to RT, remission is rarely
obtained by definitive RT [28]. Particle therapy (protons and carbon
ions) are not easily accessible but represent a promising option to treat
salivary gland cancer, thanks to their better dose distribution and a
better radiobiological effectiveness [29,30]. In a series of locally
advanced ACC of the tongue base, carbon-ion RT provided a 92 %-rate of
5-year local control rate, with little toxicity [31].
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Fig. 1. Overall Survival (OS), Recurrence-Free Survival (RFS), LocoRegional Recurrence-Free Survival (LRRFS) and Distant Metastasis-Free Survival (DMFS) using a

Landmark approach at 6 months.

Table 4
Univariable analysis of OS and RFS in patients treated for a T3-T4 tongue salivary gland carcinoma.

Factors oS RFS LRRFS
HR p-value HR p-value HR p-value
[95 %CI] [95 %CI] [95 %CI]

Age at diagnosis: 1.03 0.295 1.02 0.245 1.03 0.26
[0.97;1.10] [0.99;1.05] [0.98;1.071

BMI: 0.93 0.36 1.04 0.34 0.94 0.298
[0.81;1.08] [0.96;1.12] [0.83; 1.06]

Alcohol consumption:

Yes versus No/Occasionally 2.07 0.239 1.1 0.841 0.82 0.759
[0.60;7.17] [0.45;2.68] [0.24; 2.86]

Smoker:

Yes versus No 1.1 0.877 0.95 0.875 0.64 0.373
[0.33;3.61] [0.47;1.90] [0.24; 1.72]

PS score:

1-2 versus 0 3.39 0.081 1.67 0.266 1.07 0.919
[0.79;14.48] [0.67;4.16] [0.31; 3.72]

Tumor site:

Oral tongue versus base of tongue 2.01 0.368 0.95 0.919 0.96 0.957
[0.43;9.42] [0.33;2.71] [0.22; 4.24]

Midline-crossing tumor

Yes versus No 217 0.317 2.19 0.061 3.28 0.095
[0.46;10.24] [0.94;5.09] [0.75; 14.30]

Tumor extension:

— Vallecula:

Yes versus No 0.67 0.613 1.54 0.247 1.35 0.546
[0.14;3.18] [0.74;3.22] [0.50; 3.63]

— Glossotonsillar sulcus:

Yes versus No 3.61 0.037 1.5 0.243 0.69 0.487
[1.00;13.06] [0.76;2.96] [0.25; 1.95]

— Tonsil:

Yes versus No 2.18 0.261 1.28 0.544 2.21 0.129
[0.54;8.73] [0.58;2.85] [0.77; 6.30]

— Floor of the mouth:

Yes versus No 0.69 0.582 0.68 0.297 0.65 0.373
[0.18;2.61] [0.33;1.41] [0.25; 1.70]

N-status:

N + versus NO 6.03 0.003 1.25 0.512 1.5 0.38
[1.58;23.08] [0.64;2.46] [0.60; 3.731

BMI: Body Mass Index; PS: performance status; MEC: mucoepidermoid carcinoma; ACC: adenoid cystic carcinoma; OA: other adenocarcinoma; OS: overall survival;
RFS: recurrence-free survival.Significant p-values are highlighted in bold, statistical trends are highlighted in italic.
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Fig. 2. Pattern of recurrence according to the primary treatment.

Concurrent CRT is an alternative for organ preservation or when the
tumor is unresectable, but no series in the literature exceeded 15 pa-
tients, and all of them focused on ACC, mixed different tumor locations
and/or used atypical treatment regimens [30-34]. In other words, the
outcomes of CRT as primary treatment of salivary cancers of the tongue
are widely unknown [20]. The potential efficacy of primary CRT has
been extrapolated from the experience with squamous cell carcinoma of
the head and neck [9,10], despite the fact that chemotherapy is poorly
effective in the treatment of salivary cancers, with uncommon objective
responses, but a frequent stabilization of the disease [32,35,36]. While
CRT may avoid a mutilating surgery, it is also associated with a signif-
icant toxicity and poor functional outcomes, especially in the cases of
locoregional failure [37,38]. In our series, the rates of definitive gas-
trostomy and tracheostomy were identical in the surgical and non-
surgical groups. However, resuming a normal oral diet seemed more
than twice as likely in the surgical group (38.1 % vs 15.4 %). This can be
attributed to the high rate of local/regional failure in the non-surgical
group as well as the performance of current reconstruction techniques,
allowing to restore the tongue volume and its contact with the palate.

In our series, there was no significant difference in the distribution of
histologies, PS score, T status between the surgical and the non-surgical
groups, which demonstrates that selection bias was limited. Indeed, it
shows that an impaired patient’s general condition and a larger tumor
size were not the reasons for choosing a non-surgical treatment. The
only significant clinical difference between the two groups was the
midline-crossing feature of the tumor, which was significantly more
common in the non-surgical group (p = 0.006), and also associated with
a statistical trend for poorer RFS (p = 0.061). As excising these tumors
usually requires a total glossectomy, we can assume that the mutilating
nature of the procedure led the surgeon to prefer a conservative treat-
ment, or led to the patient’s refusal of surgery.

Total glossectomy has been reported to be associated with a social
isolation and psychological distress, and a major alteration of the quality

of life [6]. However, the quality of life of patients without local/regional
control of the disease is also reported to be poor, with impaired general
condition, pain, bleeding risk, swallowing and breathing difficulties,
leading to repeated hospitalizations [39]. Therefore, radical surgery and
concurrent CRT should always be considered.

The staging with MRI is paramount for decision-making. ACC, which
are frequently found at the base of the tongue and are the main histology
in our series, present with perineural invasion in almost half of the cases
[40], which can lead to unexpectedly extended resections or micro-
scopically positive surgical margins.

Weaknesses of this study are the small number of patients/events,
the heterogeneity of histologies and its retrospective nature. Though we
were not able to find out precisely the reason why patients from the non-
surgical group did not undergo surgery, the selection bias was probably
limited i.e., PS scores and T-status were similar in both groups. The
functional assessments were not comprehensive and lacked evaluation
of the quality of life. Finally, a longer follow-up may highlight more
recurrences, especially as late recurrences may occur decades after the
primary treatment [41].

The strengths of our study are the expert pathologist review upon
inclusion, the homogeneity of patient management thanks to national
REFCOR guidelines and national multidisciplinary boards [16], and the
homogeneity of tumor location.

Conclusion

In this national cohort of T3-T4 salivary carcinomas of the tongue,
surgery was significantly associated with better RFS and LRRFS, but did
not improve OS. About half of these tumors may be associated with
occult distant metastasis at initial presentation. Altogether, our study
shows that radical surgery in that population mainly aims to improve
local/regional control and long-term swallowing functions. More studies
are warranted to establish the role of postoperative RT and non-surgical
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treatment with concurrent CRT.
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