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RESUME

Introduction : en chirurgie robotique, I’analyse des marges est sujet a controverse avec une
absence de consensus dans la littérature pour définir un statut RO ou R1. L’objectif principal
¢tait I’étude de I'impact des marges histologiques sur la récidive locale des carcinomes
épidermoides opérés en TORS. Les objectifs secondaires étaient I’étude de la survie a 5 ans et

I’identification de facteurs de risque de récidive locale.

Matériel et méthodes : I’ensemble des patients opérés en TORS d’un carcinome épidermoide
entre janvier 2009 et décembre 2021 dans deux hopitaux universitaires ont été inclus. Les
critéres d’exclusion étaient une radiothérapie pré-opératoire, une histologie autre que le
carcinome épidermoide et 1’absence de primitif retrouvé sur la piece opératoire. La récidive
locale était définie selon les critéres d’Odense-Birmingham. Les patients étaient répartis en
deux groupes : groupe RO marges histologiques > 1 mm et groupe R1 marges histologiques <
1 mm. Le critére de jugement principal était la survie sans récidive locale et les critéres de
jugement secondaires, la survie sans récidive loco-régionale, la survie sans événement et la

survie globale.

Résultats : parmi les 203 patients opérés, 63 ont été exclus (43 antécédents de carcinome
épidermoide, 16 histologies autres que carcinome épidermoide et 4 pieces opératoires sans
primitif retrouvé), 69 avaient des marges > 1 mm et 71 des marges < 1 mm. La localisation des
lésions était oropharyngée (n = 95), hypopharyngée (n = 16) et supraglottique (n=29). Le statut
P16 était positif pour 46 des Iésions oropharyngées. Le statut P16 était plus fréquemment positif
dans le groupe R1 (n = 30) que dans le groupe RO (n = 16) (p < 0,01). 68 tumeurs étaient
classées pT1, 66 étaient pT2 et cinq étaient pT3. 54% des patients du groupe RO et 65% des
patients du groupe R1 ont eu un traitement complémentaire (p < 0,08). Les survies a 5 ans des
groupes RO versus R1 ont été comparées : la survie sans récidive locale était de 81% versus
74% (p = 0,28), la survie sans récidive loco-régionale de 69% versus 57% (p = 0,13), la survie
sans évenement de 68% versus 55% (p = 0,13) et la survie globale de 73% versus 55% (p =
0,29). L’analyse univariée retrouvait un risque accru de récidive loco-régionale en cas de
consommation d’alcool (HR = 2,66 (1,35-5,24); p < 0,01), de consommation tabagique
supérieure a 10 paquets-années (HR = 3,70 (1,33-10,33) ; p <0,01) et un risque diminué en cas
de statut ganglionnaire positif (HR = 0,43 (0,21-0,90) ; p = 0,02). L’analyse multivariée
retrouvait un risque accru de récidive loco-régionale en cas de consommation d’alcool (HR =

2,66 (1,35-5,24) ; p < 0,01).
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Conclusion : cette étude ne retrouve pas de différence significative de récidive locale ou de
survie globale a 5 ans entre les deux groupes, ni de facteur de risque de récidive loco-régionale.
L’objectif d’obtenir des marges supérieures a 1 mm permet dans 54% des cas de réaliser un
traitement chirurgical seul, permettant de conserver la solution thérapeutique par radiothérapie

en cas d’un nouvel événement carcinologique dans le futur.
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pas séparés. Mes études a rallonge n’y sont pas étrangeres, j’espere que nous continuerons a
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A mes amis du lycée, Gwenn, Laura, Alex, Robin, Margot, Inées et Axelle, a vos +1 et méme a
vos +2, beaucoup de temps a passé mais j’ai toujours la chance de vous compter parmi mes
amis méme si je sais qu’il est parfois difficile pour vous de suivre mes pérégrinations. J’ai
hate de tous vous revoir.

A Céline, méme si ce n’est pas toujours évident de voir ma petite mangeuse de choucroute, te
voir toi et ta famille est toujours un plaisir. J’ai hate que tu me racontes ton voyage (si tu te
décides a rentrer un jour) !

A Pauline, la petite rennaise devenue parisienne, j’ai été trés heureux de te retrouver et constater
que rien n’avait changé. Je garderai longtemps des souvenirs de nos soirées rennaise et de notre
échappée Berlinoise.

A Emmanuelle, probablement la plus sensible et créative de mes amies, tu as pourtant toujours
su nous tenir par les balls, ton escapade bretonne ne me permets plus de te voir autant que je le
souhaiterais mais nous passerons plus souvent pour produire de nouvelles ceuvres dans ton
atelier.

A Kéoma et Anne, ¢’était quand méme mieux quand vous habitiez a cinq minutes a pied de
chez moi. Aubervilliers ¢a me parait déja étre 1’autre bout du monde, alors, s’il vous plait, ne
partez pas trop loin pour faire pousser vos courgettes bio.

A Cécile et Vincent, bien que moins performants pour sortir ensemble que lors de notre séjour
Coréen, j’ai hate de vous revoir et je ne serai pas contre une nouvelle escapade bavaroise.

Aux Faux Freres + Popo, je pense que nous mesurons tous la chance d’avoir pu faire tout ce
chemin ensemble, les choses auraient été trés différentes sans cette bande et vous méritez
chacun un paragraphe a part entiere tant il y a de choses a dire. Voyez en ce pavé le témoignage
de I’'importance que vous avez. A Adrien, le servo des opérations, toujours dans les bons plans,
tu es vraiment un chic type, ces vacances a Hendaye et a Esparron en disent long sur ta
générosité . A Cléement, j’ai été chanceux qu’un des plus drole de la bande parte avec moi a
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Tours car ta présence la-bas a contribu¢ a rendre le temps un peu moins long, je me souviendrai
longtemps de cette trachéotomie faite entre copains, prends soin de toi mon chat. 4 Frédeéric,
le curieux qui s’intéresse et qui aime découvrir, merci d’apporter un peu de calme et de
tempérance dans cette bande d’excités, hate que tu me cuisines un bon petit plat. 4 Pauline,
merci pour ta gentillesse, ta générosité et toute ta confiance, 1’'un des plus beaux voyages que
j’ai fait ce fut avec toi et le Hoche, je m’en souviendrai toute ma vie, les gars et moi avons de
la chance de t’avoir comme amie (méme si t’es une fille), j’espére que tu seras heureuse a
Marseille bébé (PS : je ne suis pas rancunier mais je crois que je dois toujours te renverser un
verre d’eau dessus). A Raphael J, pas toujours facile d’étre bon a la pétanque, surtout quand on
joue contre moi, mais heureusement pour toi tu as d’autres qualités notamment & Mario Kart et
a Smash Bros, j’attends avec impatience notre prochaine soirée pleine d’intelligence. A Raphael
R, Reitouze ma Reitouze, nos années d’externat auraient pu étre bien différentes sans cette
proximité alphabétique (méme si Louise a essayé de se glisser entre nous), j’ai toujours eu du
mal a accepter que tu sois plus rapide que moi sur une paire de skis mais ce probléme sera réglé
lorsque j’aurai pris quelques kilos. 4 Théo, une chose m’a toujours échappée : tu as choisi une
belle spécialité, une belle ville, une belle moto, une belle femme, une belle famille tu es presque
roux et pourtant tu supportes ’OM. Je pense que nous exigeons tous des réponses. J’arréte de
t’embéter sinon tu vas venir t’en prendre & mes pots de fleurs. Merci d’étre ’ami que tu es. 4
Thibault, celui qui n’abandonnera jamais et qui fait toujours preuve d’une loyauté sans faille,
tu es drole, intelligent et gentil. Ton seul défaut ? Cette pulsion incontrolable que tu as de te
frotter a tous les poteaux que tu croises. 4 Thomas, le chic type calme, sportif et brillant du
groupe qui se transforme apres minuit pour jouer a Chi-Fou-Shot, merci de m’avoir enfin
permis d’avoir un ami avec qui parler de photo.

A Léa B, tu es une amie fidéle que j’ai parfois un peu malmenée (souviens-toi les verres d’eau
dans la cuisine a Noirmoutier, cela dit, tu ne t’en souviens peut-€tre pas) mais j’apprécierai et
complimenterai toujours ton style vestimentaire.

A Louise et Xavier, ¢’est a 8h matin dans le tram en rentrant de soirée que vous €tes les plus
beaux.

A Louise, merci de m’avoir fourni le gite pendant mon dernier semestre a Tours. D’externe de
petite chirurgie, tu es devenue une amie. Merci pour ta joie et ta bonne humeur. Au fait, j’ai
entendu dire que Cléopatre était jalouse de ton nez.

A Julie, Johanna, Marion, Arthur, Carole, Anastassia et Delphine, j’ai eu la chance de vous
rencontrer pendant I’externat et de faire de vous mes amis. Merci pour votre présence au cours
de ces années.
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A Bénédicte,

Ma Béné, j’ai gardé le meilleur pour la fin puisque tu m’as appris qu’il fallait toujours garder
de la place pour un petit truc sucré a la fin.

Cela fait maintenant longtemps que nous partageons nos vies, certaines personnes n’auraient
pas pari¢ un sou sur nous, et pourtant, méme apres plusieurs années d’internat dans des villes
différentes nous sommes toujours la. Ce morceau de papier est une étape supplémentaire que
nous franchissons ensemble, puisque ce sera ton tour d’ici quelques jours et nous pourrons
ajouter cela a la pile de choses accomplies ensemble.

J’ai toujours admiré ton intelligence et ton calme, si bien mis en valeur par une petite touche de
maladresse, et aujourd’hui il n’est plus question de faire sans. Tu m’as toujours épaulé et tu
m’as toujours accordé une confiance aveugle et pour cela je te dis merci.

I1 nous reste encore beaucoup de choses a faire ensemble, la route est longue, mais ¢a viendra.
Faire tout cela aux cotés d’une personne aussi belle, ¢ca n’a pas de prix.

Je t’aime.
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Abstract

Introduction: in robotic surgery, margin analysis is controversial, with no consensus in the
literature on how to define RO or R1 status. The main objective was to study the impact of
histological margins on local recurrence of squamous cell carcinomas operated on using TORS.

Secondary objectives were to study 5-year survival and identify risk factors for local recurrence.

Materials and methods: all patients who underwent TORS for squamous cell carcinoma
between January 2009 and December 2021 in two university hospitals were included. Exclusion
criteria were preoperative radiotherapy, histology other than squamous cell carcinoma, and
absence of primary tumor in the surgical specimen. Local recurrence was defined according to
the Odense-Birmingham criteria. Patients were divided into two groups: RO group with
histological margins > 1 mm and R1 group with histological margins < 1 mm. The primary
endpoint was local recurrence-free survival, and the secondary endpoints were locoregional

recurrence-free survival, event-free survival, and overall survival.

Results: among the 203 patients who underwent surgery, 63 were excluded (43 with a history
of squamous cell carcinoma, 16 with histology other than squamous cell carcinoma, and 4
surgical specimens with no primary tumor found), 69 had margins > 1 mm, and 71 had margins
< 1 mm. The lesions were located in the oropharynx (n=95), hypopharynx (n=16), and supra-
glottic larynx (n=29). P16 status was positive for 46 of the oropharyngeal lesions. P16 status
was more frequently positive in the R1 group (n = 30) than in the RO group (n=16) (p <0.01).
Sixty-eight tumors were classified as pT1, 66 were pT2, and five were pT3. 54% of patients in
the RO group and 65% of patients in the R1 group received adjuvant therapy (p < 0.08). The 5-
year survival rates of the RO versus R1 groups were compared: local recurrence-free survival
was 81% versus 74% (p=0.28), locoregional recurrence-free survival was 69% versus 57%
(p=0.13), event-free survival was 68% versus 55% (p=0.13), and overall survival was 73%
versus 55% (p=0.29). Univariate analysis found an increased risk of local-regional recurrence
in cases of alcohol consumption (HR =2.66 (1.35-5.24); p <0.01), smoking more than 10 pack-
years (HR = 3.70 (1.33-10.33); p < 0.01) and a reduced risk in cases of positive lymph node
status (HR = 0.43 (0.21-0.90); p = 0.02). Multivariate analysis found an increased risk of

locoregional recurrence in cases of alcohol consumption (HR = 2.66 (1.35-5.24); p <0.01).

Conclusion: this study found no significant difference in local recurrence or overall survival at
5 years between the two groups, nor any risk factors for locoregional recurrence. The goal of

achieving margins greater than 1 mm allows for surgical treatment alone in 54% of cases,
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making it possible to preserve radiotherapy as a treatment option in the event of a new cancerous

event in the future.

Keywords:

Margins of excision
Carcinoma, squamous cell
Robotic surgical procedure

Recurrence
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1. Introduction

In 2022, head and neck cancers were the sixth most common cancer with 946,000 cases and the
sixth most deadly cancers with 482,000 deaths worldwide [1]. The management of squamous
cell carcinoma (SCC) of the upper aero-digestive tract mainly relies on surgery. For the surgeon,
the goal is to remove the malignant tumor without any microscopic residual disease. Analysis
of surgical margins of head and neck SCC is a determining prognostic factor for recurrence and
survival. For many anatomical locations such as oral cavity, margins are considered as clear

when > 5 millimeters (mm) [2].

Trans-Oral Robotic Surgery (TORS) developed since 2006 has become the gold standard for
the treatment of small malignant tumors of the oropharynx [3,4] and of the supraglottic larynx
[5]. Yet, in robotic surgery, achieving clear margins remains a challenge for the surgeon due to
the small working space and to the anatomical constraints. The histopathological analysis of
margins is still controversial with a lack of consensus in the literature to define positive or

negative margins [6—8] and the threshold of < 1 mm is often used to define “close margins”[9].

Our hypothesis was that the histopathological margins of the tumor after TORS had an impact

on locoregional recurrence.

The main objective of our study was to study the impact of histopathological margins on

locoregional recurrence free survival.

The secondary objectives were the study of local recurrence free survival, event-free survival,

overall survival and the identification of risk factors of local recurrence.

Faculté de Médecine — 10, boulevard Tonnellé — CS 73223 — 37032 TOURS Cedex 1 — Tél : 02.47.36.66.00 — www.med.univ-tours.fr

20


http://www.med.univ-tours.fr/

2. Methods
2.1 Study design

We performed a retrospective multicentric study of the patients treated with TORS for a SCC
between the first of January 2009 and the 31 December 2021 in two French tertiary referral
hospitals. In the first hospital, robotic surgery started in 2009 and in the second it started in
2019. Data gathering stopped on the 31* December 2024 to have at least three years of follow-
up. We followed the STROBE statement [10].

2.2 Inclusion and exclusion criteria

Patients were included if they had TORS for a malignant tumor of oropharynx, supraglottic

larynx or hypopharynx.

Exclusion criteria were an history of head and neck cancer or radiotherapy, absence of tumor
on the surgical specimen (small tumors totally removed by the biopsy during the biopsy;
tonsillectomy and basiglossectomy for SCC of unknown primary site) and malignant tumors

other than squamous cell carcinoma on the final pathology report.

2.3 Data and variables:
Data were collected from the patients’ electronic health record and included:

- demographic data: age at surgery, sex, care center, last contact date, deceased or not,
date of death,

- clinical data: alcohol consumption, pack-years of smoking (0 vs 1 to 9 vs >10),
recurrence, date of recurrence, postoperative adjuvant radiotherapy or radio-
chemotherapy,

- surgical procedure data: duration of the TORS procedure, associated cervical lymph
node dissection,

- tumor data: anatomical location, histopathological type, margin status, surgical recut
status, lymphovascular invasion (LVI), perineural invasion (PNI), number of invaded
nodes, extra-nodal extension (ENE), pTNM eighth edition and the P16 status

determined by immunohistochemistry.
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Date of recurrence:

Date of recurrence was defined as the date of the first sampling proof of the local or regional
recurrence. When no biopsy was performed, we used the date of the first imaging confirming

recurrence.

Local recurrence:

The local recurrence was defined according to the Odense-Birmingham criterions [11] which
relies on 1) the appearance of a new tumor on the same anatomical subsite 2) with a distance of

less than three mm from the first tumor and 3) within 3 years after the first cancer.

Margins:

Surgical specimens were oriented to guide surgical recuts. Lateral and deep margins were
measured in millimeters and the shortest was retained as the minimal margin. When pathology
report did not contain the margin value in millimeters, margins were determined as follow: if
the pathology report indicated “contact” the margin was zero mm and when it indicated “at
distance” the margin was one mm. We divided patients into two groups: margins > 1 mm (group

1) and margins < 1 mm (group 2).

Follow-up:
The last contact date was defined as the patient’s last appointment or last imaging exam.

For any patient who was lost to follow up, we searched public databases to find out whether the

patient was deceased or not.

2.4 Objectives and outcomes:

The main objective was to study the impact of margins on locoregional recurrence free survival

(LRFS) of SCC treated with TORS without history of head and neck radiotherapy.
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The secondary objectives were to study the Local recurrence free survival (LFS), event free
survival (EFS), the overall survival (OS) and to identify risk factors of locoregional recurrence

of SCC treated with TORS without history of head and neck radiotherapy.

The main outcome was the LRFS at five years from surgery.

The secondary outcomes were the LFS at three years from surgery, the EFS at five years from

surgery, the OS at five years from surgery and the 95% confidence intervals for hazard ratios.

LFS was defined as the time between surgery and local (T) recurrence or death (any cause) or
loss of follow-up. The time of follow up for LFS was limited to 36 months to match Odense-

Birmingham definition’s criterion of LR.

LFRS was defined as the time between surgery and local (T) or regional (N) recurrence or death

(any cause) or loss of follow-up.

EFS was defined as the time between surgery and local (T) or regional (N) or distant (M)

recurrence or death (any cause) or loss of follow-up.

OS was defined as the time between surgery and death (any cause) or loss of follow-up.

2.5 Statistical analysis:

Continuous variables were described by their mean and range and were compared with
Student’s t-test. Categorical variables were described by their effectives and compared with

Chi-2 test or Fisher’s exact test.

Survival analyses were performed with Kaplan-Meier curves, and we used log-rank test to
compare groups. We performed subgroup analyses to study the impact of margins over LFRS
1) for patients with or without adjuvant therapy 2) for patients with or without P16 positive

tumors.

An univariate model was used to test clinically relevant variables chosen in agreement with a
surgeon (SM) and a biostatistician (SA) (age, sex, history of alcohol consumption, tobacco
consumption, anatomical localization of SCC, LVI, PNI, ENE, pT, pN, M, margins (mm),

positivity of recuts)
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A multivariable Cox proportional hazards model was developed using the stepwise method with
a threshold of inclusion p <0.01 and a threshold of exclusion p > 0.05. Relevant variables were
chosen among the variables used for the univariate model and after analysis of the correlation
matrix and of the Variance Inflation Factor. Proportional hazard assumption was validated by
measuring Schoenfeld residuals. Patients with missing data were excluded from the

multivariate analysis.
Results were considered statistically significant when p-value was < 0.05.

Statistical analyses were performed using Python’s (version 3.13.3) libraries scipy (v1.15.3),

statsmodels (v0.14.4) and lifelines (v0.30.0).

2.6 Ethics:

This study received the approval of the Ethic Committee n°2025-037 of University Hospitals

of Tours.
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3. Results
3.1 Patients’ and tumors’ characteristics

Among 203 patients who were treated with TORS between January 1% 2009 and December 31
2021, 43 were excluded because of a previous history of head and neck cancer, 16 were
excluded because the tumor was not a SCC and four patients were excluded because no tumor

was found on the surgical specimen.

The analyses included 140 patients (118 and 22 per institution): 69 had margins > 1 mm (group
1) and 71 had margins < 1 mm (group 2) (figure 1). Among them, forty-four (29.3%) patients

had positive margins.

Groups’ characteristics (table 1) were equal except for P16 status with more than two times
more P16 positive oropharyngeal tumors in group 2 (65%) than in group 1 (48%) (p < 0.002).

Tumors’ size, lymph nodes status and tumor stage did not differ between the groups.

Seven patients with margins > 1 mm had positive recuts. For one of them the tumor board did
not propose any adjuvant treatment, and he had a metastatic recurrence at 15 months treated by
cyberknife and died at 39 months due to a pulmonary adenocarcinoma. Among the others, one
had a local recurrence at 12 months treated with chemotherapy and died a 25 months; another
patient had an early local and metastatic recurrence at five months treated with immunotherapy
and chemotherapy and died eight months after surgery. One had a local recurrence at 12 months

from surgery treated with chemotherapy and died 25 months after surgery.

Adjuvant radiotherapy was needed for 83 (59%) patients: 37 (54%) in group 1 and 46 (65%) in
group 2.

3.2 Oncological and survival outcomes:

Median follow-up was 56 months (Ql = 34.8 months; Q3 = 90.3 months; range: 1 to 183
months). At five years, eight (5.7%) patients had had a local recurrence (five in group 1 and
three in group 2), 10 (7.1%) had had a lymph node recurrence (four in group 1 and six in group
2), 12 (8.6%) had had a metastatic evolution (five in group 1 and seven in group 2) and 54
(38.6%) had died (21 in group 1 and 33 in group 2).

Local recurrences occurred during the first year for five out of eight patients and during the

second year for three out of eight patients. In group 2, local recurrences occurred during the
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first 10 months. Nodal recurrences occurred in the first three years for eight out of 11 patients
and after five years for the other ones. Metastatic recurrence occurred between one and 60

months.

At three years, LFS was 70.6%. At five years, LRFS was 65.4%, EFS was 62.7% and OS was
69.0% (figure 2). Survival analysis did not identify differences between the groups for LFS
(80.6% for group 1 and 73.9% for group 2; p = 0.28), LFRS (69.1% for group 1 and 56.9% for
group 2; p =0.1306), EFS (67.8% for group 1 and 55.0% for group 2; p=0.13) and OS (73.4%
for group 1 and 64.5% for group 2; p = 0.2912) (figure 3). At five years, LRFS was higher for
pN+ patients (56.8%) than patients who were pNO (66.6%) but this difference was not
significant (p = 0.1740) (figure 4). At five years, LFRS was significantly different for patients
with oropharyngeal P16+ tumors (77.1%), oropharyngeal P16- tumors (53.7%) and non-
oropharyngeal P16- tumors (56.5%) (p = 0.04) (figure 4). At five years, LRFS was 71.3% for
patients with margins > Imm and negative recuts and 57.3% for patients with margins < 1 mm
and negative recuts and 50.6% for patients with positive recuts but this difference was not

significant (p = 0.21) (figure 4).

Subgroup analyses showed that margins did not have any impact over LRFS at five years for
patients with adjuvant treatment (66.9% in group 1 and 67.4% in group 2 with p = 0.6564) but
they had an impact over LRFS at five years for patients without adjuvant treatment (71.5% in

group 1 and 34.8% in group 2 LRFS at five years with p = 0.0013) (figure 5).

Among oropharyngeal P16+ tumors, LRFS at five years was 93.8% for group 1 and 68.7% for
group 2 (p = 0.1107); among oropharyngeal P16- tumors, LRFS at five years was 57.3% for
group 1 and 46.2% for group 2 (p = 0.3395); among non-oropharyngeal P16- tumors LRFS at
five years was 67.1% for group 1 and 47.6% for group 2 (p = 0.1889) (figure 6).

3.3 Univariate and multivariate analysis

As shown in table 3, univariate analysis for LRFS identify two covariates with an increased risk
of locoregional recurrence or death: alcohol consumption (HR = 2.66; IC95 =[1.35 — 5.24]; p
= 0.0047) and tobacco consumption > 10 pack-year (HR = 3.70; IC95 = [1.33 — 10.33]; p =
0.0124). A positive node status was associated with a decreased risk of locoregional recurrence

or death (HR = 0.43; 1C95 =[0.21 — 0.90]; p = 0.0246).
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132 patients were included in the multivariate analysis which identified alcohol consumption
to have an increased risk of locoregional recurrence or death (HR = 2.66; IC95 =[1.35 — 5.24];
p <0.01) (table 4).
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4. Discussion

We did not identify any impact of margins over LFRS, LFS, EFS and OS for patients treated
with upfront TORS for a SCC. Eight (5,3%) patients suffered from local recurrence. Univariate
analysis identified an association with alcohol consumption and tobacco consumption with an
increased risk of locoregional recurrence or death and positive node status was associated with
a decrease of this risk. The multivariate analysis only identified alcohol consumption with an
increased risk of locoregional recurrence or death. This result must be interpreted considering
alcohol consumption is sometimes difficult to evaluate by the physician. Also, the quality of
the data might differ from one patient chart to another. These elements are important to consider

due to the retrospective design of our study.

The strengths of our study are its multicentric design, the relatively big cohort of patients treated
with TORS, the long follow-up duration with 75% of the patients having a follow-up of at least
35 months and contrary to many studies that restrict their analysis to oropharyngeal tumors we

included hypopharyngeal and supraglottic tumors.

Its weaknesses are its retrospective design with some missing data such as the difference
between lateral and deep margins into pathology report; and a lack of power that might have

impacted the statistical analysis.

Literature shows a high variability in the definition of positive margins and clear margins that
range from > 1 mm to > 5 mm both for transoral laser surgery and TORS [6,12]. The concept
of close margins can be used to stratify the risk of recurrence and here too, the definition
changes from one study to another [6,12,13]. A survey of members of the American Head and
Neck Society (AHNS) found out most of the surgeons did not consider different cutoff
according to tumor localization and that most of them considered carcinoma in situ or severe
dysplasia as a positive margin [14]. Recently, the American Society of Clinical Oncology

(ASCO) proposed to considers margins from one to three millimeters as adequate [15].

Solely the concept of positive margins seems to reach a consensual definition [6,12]. We choose
not to make a difference between close margins and positive margins since these situations are
managed the same way during Tumor Board in both hospitals participating in the study. In our
series, positive margin rate was 30.7% which is higher than rates reported in other studies which

ranged from 0 to 23% [6].

When performing TORS, the surgeon faces several challenges that do not always allow him to

achieve large resections with intended margins: a restricted volume of work, the presence of
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major anatomic structures limiting the possibilities for resections because of vital or functional
needs, the impossibility of bony resection (maxillary, mandible and hyoid bone) and the
fragility of tissue which may rip and tear up. Nevertheless, the size of the tumor did not impact
margins quality nor LFS, LFRS, EFS and OS. Holcomb and al observed less pT2 than pT1
P16+ oropharyngeal SCC in the group with margins > 1 mm than in the group with close

margins, which did not include tumors with positive margins [9].

For one of the institutions, the patients included only represent the first three years of TORS
activity which might also have an impact on clear margins due to a lack of experience: it could
be possible that some margins are interpreted as positive due to the tearing of tissues because
of the traction force exerted by the grasper. This could make it more difficult for the pathologist
to understand anatomical situation of the tumor. The impact of surgeon’s TORS experience

upon margins and oncological outcomes has not been evaluated yet.

These constraints make it mandatory to carry out surgical recuts of tumor’s bed which, if
positive, will advocate for an adjuvant treatment during the tumor board. The question is about
patients with margins > 1 mm with positive recuts: recuts are sometimes not in contact with the
primary tumor and are affected by dysplasia or in situ carcinoma. In our study, we made no
difference between these two situations and recuts were considered as positive in both cases.
We did not identify any difference of LRFS according to the status of recuts, but this could be
due to a lack of power with a few patients having positive recuts (n = 22). In both institutions,
the recut status and the surgeon’s experience are major arguments during tumor board to decide
whether patients should have adjuvant therapy: patients with close margins but negative recuts
and without any other poor prognosis factor will not have radiotherapy if its surgeon has no

doubt about the localization of the recuts.

This leads to two distinct concepts that explain local recurrence even if a complete excision is
performed by the surgeon: microscopic residual disease (MRD) and field cancerization (FC).
MRD is defined by remaining tumoral cells of the primary tumor after surgical excision that
cannot be detected by classical imaging or pathology techniques and should be considered as a
poor prognosis feature [16]. To date, MRD is not used by clinicians because of the absence of
routinely available techniques to detect MRD. However, some biomolecular techniques such

as circulating tumor DNA seem promising [17,18].

FC consists in the accumulation of genetics anomalies within the cells of the mucosa leading to
a precancerous state. Clinically, field cancerization may lead to leukoplasia or remain invisible

except for the pathologist. Thus, patients with margins or recuts involved with severe dysplasia
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or in situ carcinoma should be considered as more serious with an higher risk of recurrence and

should receive an adjuvant treatment [16,19].

The role of tissue shrinkage after excision and fixation in margins determination is still unclear.
Umstad and al observed a shrinkage of 10% immediately after oral tumor excision and no
significant change after formalin fixation [20]. Vent and al failed to prove a tissue shrinkage
for tonsils and their observations are in favor of an increase of tonsils volume following the
formalin fixation which could be linked to the lymphoid nature of this tissue [21]. Another
study from Sengupta and al suggests that the importance of shrinkage vary depending on
techniques used, the duration between excision and fixation and the processing time of the
samples. This led some authors to suggest that the margins to be considered positive could vary

from one center to another depending on the techniques implemented [22].

In our cohort, we had more patients with P16 positive oropharyngeal SCC in the group with
margin < 1 mm than in the other group although P16+ oropharyngeal SCC had better LFRS
than P16- tumors and we did not observe any impact of margins upon recurrence and survival.
Another study had similar results for oropharyngeal P16+ patients with a cohort of 97
oropharyngeal P16+ SCC: 75 had margins > 1 mm and 22 had margins < 1 mm, no patient had
adjuvant treatment (refused by 25 patients) and there was no difference on LFS, LRFS and OS

[9].

Eighty-three (59.3%) patients had adjuvant therapy: 53.6% for group 1 and 64.8% for group 2.
That difference tends to be significant (p = 0.0817). Surgeons should keep in mind that
achieving margins > 1 mm may spare adjuvant therapy that allows a better quality of life [23].
Also, radiochemotherapy could be useful in case of metachronous cancer, which is more
frequent for patients with a history of tobacco and alcohol consumption. Recently, ASCO
recommended an external radiotherapy for oropharyngeal P16+ SCC for patients treated with
TORS and with close margins (< 1 mm) with a moderate level of evidence but a strong strength

of recommendation [15] which highlight the complexity of the topic.

Margins were not associated with an increased risk of locoregional recurrence or death in our
univariate and multivariate analysis. Maggliocca and al had similar results but they could not
perform a multivariate analysis due to a too small number of patients [24]. Fowler and al
showed that margins < 1 mm had poorer LRFS and that patients with margins > 1 mm had
identical outcomes compared to patients with margins > 5 mm. Age, alcohol consumption, pT
> 2 and pN > 2 were associated with higher rates of locoregional recurrence or death but these

results should be interpreted taking into account that the population studied was oral cavity
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SCC [25]. Moore and al identified the number of attempts to achieve clear margins as a factor
of poor prognosis with higher locoregional recurrences [26]. The impact of margins remains
difficult to analyze due to the multiplicity of cofactors such as recuts, surgeon experience,

pathologist experience of the head and neck anatomy or adjuvant therapy.

We found that patients with margins < 1 mm had a higher LRFS when receiving an adjuvant
therapy with a LRFS that was comparable to patients with margins > 1 mm. On the other hand,
patients with margins < 1 mm without adjuvant therapy had a LRFS at five years divided by
two compared to patients who received an adjuvant therapy. Thus, radiotherapy has a role in

the clearance of doubtful or close margins status.

We did not consider the recut status to constitute our groups which could be a problem since
some patients with margins > 1 mm had positive recuts. Our subgroup analysis aimed to stratify
the risk of LRFS considering the recut status. Our analysis show higher LRFS for patients with
margins > 1 mm and negative recuts than patients with margins < 1 mm or positive recuts with
comparable LRFS for these two groups. These findings advocate for the need to achieve
margins > 1 mm for T1-T2 and NO-N1 tumors that could go through a single modality treatment

and avoid radiotherapy.

We did not explore frozen sections in our analysis since they were not routinely performed
during TORS in the two hospitals. That technique was proven to be effective to improve
surgical margins and patients prognosis [6,27,28]. Another perioperative technique that could
allow surgeon to achieve better margin is narrow band imaging (NBI) which consists in an
endoscopic non invasive method [28]. NBI could help to define more precisely the tumor for

70.5% of the patients [29] and reduce by 20% the rate of positive margins [30].
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5. Conclusion

We studied the impact of margins of head and neck SCC for patients treated by upfront TORS,
and we found no significant differences of LFS, LFRS, EFS and OS between patients with
margins > 1 mm and patients with margins < 1 mm. Alcohol and tobacco consumption were
associated with higher rates of locoregional recurrence or death. The objective of obtaining
margins greater than 1 mm allows to treat 50% of patients with surgery only and allows the
therapeutic solution of radiotherapy to be preserved in the event of a new oncological

occurrence in the future.
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Figure 1: flow diagram of the study
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Figure 2: Kaplan Meier curves for overall survival, local recurrence free survival, locoregional free survival and event free
survival at five years for the 150 patients included in the study.
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Figure 3: Kaplan Meier curves for local recurrence free survival, locoregional recurrence free survival, event free survival
and overall survival for patients with margins > 1 mm versus patients with margins < I mm.
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Figure 4: Kaplan Meier curves for locoregional recurrence free survival for P16+ tumors versus oropharyngeal P16-
tumors versus non oropharyngeal P16- tumors, pNO versus pN+ patients and negative vs positive recuts.
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Figure 5 : Kaplan Meier curves for sensitivity analysis for locoregional free survival for patients with adjuvant therapy
with margins > 1 mm versus margins < 1 mm, locoregional free survival for patients without adjuvant therapy with

margins > 1 mm versus margins.
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Figure 6: Kaplan Meier curves for locoregional free survival for patients with oropharyngeal P16+ tumors with
margins > 1 mm versus margins < 1 mm; locoregional free survival for patients with oropharyngeal P16- tumors
with margins > 1 mm versus margins.
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TABLES :

Table 1: demographic data and tumor characteristics for the cohort, group 1 and group 2.

Variable  Cohort Group 1 Group 2 p-value
(margins > 1 mm) (margins < 1 mm)
Age 62.0 61 62.0 0.45
Sexe 0.34
Male 114 54 60
Female 26 15 11
Tobacco consumption 0.23
0 pack-year 26 10 16
< 10 pack-year 1 0 1
>= [0 pack-year 107 56 51
Alcohol consumption 0.54
Yes 79 41 38
No 58 27 31
Localization 0.93
Oropharynx 95 49 46
Hypopharynx 16 8 8
Supraglottic larynx 29 12 17
pT (AJCC 8th edition) 0.14
Tis 1 1 0
Ti 68 39 29
172 66 27 39
73 5 2 3
PN (AJCC 8th edition) 0.46
NO 60 32 28
NI 48 20 28
N2 11 6 5
N3 18 11 7
pM (AJCC 8th edition) 0.50
MO 138 69 69
Ml 2 0 2
Stage (AJCC 8th edition) 0.63
1 72 35 37
1 21 8 13
i 16 8 8
1w 30 17 13
P16 status (oropharynx) <0.01
positive 46 16 30
negative 49 33 16
Extranodal extension 0.30
Yes 33 13 20
No 47 24 23
Recuts 0.19
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Negatives 113 59 54
Positives 22 7 15
Not performed 5 3 2
Perinervous invasion 0.68
Yes 20 9 11
No 120 60 60
Lymphovascular invasion 0.61
Yes 33 15 18
No 107 54 53
Treatment 0.08
Surgery 57 32 25
Surgery + radiotherapy 38 21 17
Surgery + radiochemotherapy 45 16 29
Local recurrence at 3 years 8 5 3
Nodal recurrence at 5 years 10 4
Metastatic recurrence at 5 years 12 5 7
Death during follow up 54 21 33
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Table 2: locoregional free survival for age, alcohol consumption, LVI, PNI, anatomical localization, M status, margins status,
neck dissection status, pN status, pT status, recut status, ENE, sex, stage and tobacco consumption.

LVI = lymphovascular invasion; PNI = perinervous invasion;, ENE = extranodal extension;, NA = not available.

Univariate analysis Multivariate analysis
Variable Event N“ﬁ‘g’lﬁg of | HR [1C95%] (11;;:;‘:1‘;) HR [IC95%] (11;;:;‘1‘1‘;)

Age < 65 years 86 51

Age >= 65 years 54 2610.94 [0.79-1.10] 0.43 - -
Alcohol - 58 44

Alcohol + 79 31]2.66 [1.35-5.24] <0.01]2.66[1.35-5.24] <0.01

Lvi-1 107 59

LVI+ 33 1811.05[0.53-2.07] 0.88 - -
PNI-| 120 69

PNI + 20 811.31[0.61-2.82] 0.48 - -
Supra-glottic larynx 16 8

Hypopharynx 29 1311.17[0.58-2.35] 0.67 - -

Oropharynx 95 5610.69 [0.81-2.61] 0.21 - -
MO| 138 77

Ml 2 0[4.11[0.98-17.27] 0.05 - -
Margins >= 1 mm 69 44

Margins < 1 mm 71 33]11.56[0.87-2.81] 0.13 - -
pNO 60 27

PN+ 80 5010.4310.21-0.90] 0.02 - -
pTis or pT1 69 37

pT2 or pT3 71 4010.79 [0.44-1.41] 0.42 - -
Negative recuts| 113 63

Positive recuts 22 10]1.44 [0.71-2.90] 0.31 - -
ENE-| 107 59

ENE + 33 1811.05[0.53-2.07] 0.95 - -
Female 26 18

Male| 114 5912.07 [0.82-5.23] 0.13 - -
Stage 1 or 2 94 55
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Stage 3 or 4| 46 22| 1.45 [0.81-2.61] 0.21 |

Tobacco < 10 pack-years 27 21
Tobacco > 10 pack-years| 107 5113.70[1.33-10.33] 0.01
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Résumé :

Introduction : en chirurgie robotique, 1’analyse des marges est sujet a controverse avec une absence de
consensus dans la littérature pour définir un statut RO ou R1. L’objectif principal était I’étude de I’impact
des marges histologiques sur la récidive locale des carcinomes épidermoides opérés en TORS. Les
objectifs secondaires étaient 1’étude de la survie a 5 ans et 1’identification de facteurs de risque de
récidive locale. Matériel et méthodes : I’ensemble des patients opérés en TORS d’un carcinome
épidermoide entre janvier 2009 et décembre 2021 dans deux hopitaux universitaires ont été inclus. Les
critéres d’exclusion étaient une radiothérapie pré-opératoire, une histologie autre que le carcinome
épidermoide et 1’absence de primitif retrouvé sur la piéce opératoire. La récidive locale était définie
selon les critéres d’Odense-Birmingham. Les patients étaient répartis en deux groupes : groupe RO
marges histologiques > 1 mm et groupe R1 marges histologiques < 1 mm. Le critere de jugement
principal était la survie sans récidive locale et les critéres de jugement secondaires, la survie sans
récidive loco-régionale, la survie sans événement et la survie globale. Résultats : parmi les 203 patients
opéreés, 63 ont été exclus (43 antécédents de carcinome épidermoide, 16 histologies autres que carcinome
épidermoide et 4 pieces opératoires sans primitif retrouvé), 69 avaient des marges > 1 mm et 71 des
marges < 1 mm. La localisation des 1ésions était oropharyngée (n=95), hypopharyngée (n=16) et
supraglottique (n=29). Le statut P16 était positif pour 46 des lésions oropharyngées. Le statut P16 était
plus fréquemment positif dans le groupe R1 (n = 30) que dans le groupe RO (n = 16) (p < 0,01). 68
tumeurs étaient classées pT1, 66 étaient pT2 et cing étaient pT3. 54% des patients du groupe RO et 65%
des patients du groupe R1 ont eu un traitement complémentaire (p < 0,08). Les survies a 5 ans des
groupes RO versus R1 ont ét¢ comparées : la survie sans récidive locale était de 81% versus 74%
(p=0,28), la survie sans récidive loco-régionale de 69% versus 57% (p=0,13), la survie sans événement
de 68% versus 55% (p=0,13) et la survie globale de 73% versus 55% (p=0,29). L’analyse univariée
retrouvait un risque accru de récidive loco-régionale en cas de consommation d’alcool (HR =2,66 (1,35—
5,24) ; p<0,01), de consommation tabagique supérieure a 10 paquets-années (HR = 3,70 (1,33-10,33)
; p<0,01) et un risque diminué en cas de statut ganglionnaire positif (HR = 0,43 (0,21-0,90) ; p=0,02).
L’analyse multivariée retrouvait un risque accru de récidive loco-régionale en cas de consommation
d’alcool (HR = 2,66 (1,35-5,24) ; p < 0,01). Conclusion : cette étude ne retrouve pas de différence
significative de récidive locale ou de survie globale a 5 ans entre les deux groupes, ni de facteur de
risque de récidive loco-régionale. L’objectif d’obtenir des marges supérieures a 1 mm permet dans 54%
des cas de réaliser un traitement chirurgical seul, permettant de conserver la solution thérapeutique par
radiothérapie en cas d’un nouvel événement carcinologique dans le futur.

Mots clés : marges d’exérese, carcinome épidermoide, interventions chirurgicales robotisées,
récidive
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