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Chirurgie maxillo-faciale et stomatologie
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Introduction

Les cancers des voies aéro-digestives supérieures et la radiothérapie

Les tumeurs des voies aérodigestives supérieures (VADS) sont le 5 e cancer le plus fréquent en France avec 16 000 nouveaux cas diagnostiqués chaque année [START_REF] Binder-Foucard | Cancer incidence and mortality in France over the 1980-2012 period: solid tumors[END_REF]. Ils sont classiquement localisés à la cavité buccale, l'oropharynx, l'hypopharynx et le larynx. Les principaux facteurs de risque de ces cancers sont le tabac et l'alcool, et l'infection à HPV (Human Papilloma Virus) pour les tumeurs de l'oropharynx. L'histologie de ces cancers est le carcinome épidermoïde dans 90% des cas. Ces tumeurs sont souvent d'une lymphophilie élevée, impliquant une prise en charge simultanée de la tumeur primitive et des aires ganglionnaires cervicales de drainage. D'une manière générale, le pronostic des cancers des VADS est sombre, avec une survie à 5 ans pour les stades avancés de l'ordre de 40% [START_REF] Chow | Head and Neck Cancer[END_REF].

Le traitement curatifs de ces cancers est volontiers multimodal, incluant de façon variable la chirurgie, la radiothérapie et les traitements systémiques en fonction de la tumeur et du patient [START_REF] Chow | Head and Neck Cancer[END_REF].

Les petites lésions peuvent être traitées de façon isolées par chirurgie ou radiothérapie exclusive.

Les tumeurs plus volumineuses nécessitent de compléter la chirurgie par une radiothérapie postopératoire. Il peut s'y associer de la chimiothérapie en fonction des critères pronostiques, permettant d'accroitre l'effet anti-tumoral et de traiter les métastases occultes à distance. La chimiothérapie de référence est à base de cisplatine, en cas de contre-indication une thérapie ciblée par l'anti-EGFR (Epidermal Growth Factor) Cetuximab est une alternative. Une modalité particulière de traitement est le protocole de « préservation laryngée », où une chimiothérapie d'induction est réalisée pour un cancer du larynx ou de l'hypopharynx : de la radiothérapie est réalisée en cas de bonne réponse aux premières cures, une chirurgie par laryngectomie totale est proposée en cas de mauvaise réponse [START_REF] Lefebvre | Larynx Preservation in Pyriform Sinus Cancer: Preliminary Results of a European Organization for Research and Treatment of Cancer Phase III Trial[END_REF].

La radiothérapie est responsable d'effets secondaires précoces et tardifs du fait de l'altération par les rayonnements ionisants des tissus sains environnants la tumeur. Les tissus à renouvellement cellulaire rapide sont les plus concernés. La peau est particulièrement touchée et la dermite radique aigu ou radiodermite aigu est un effet secondaire fréquent pouvant être retrouvé chez 95% des patients traités par radiothérapie [START_REF] Iacovelli | Prevention and treatment of radiation-induced acute dermatitis in head and neck cancer patients: a systematic review[END_REF]. L'association avec un traitement systémique et en particulier avec les anti-EGFR accroit fortement la toxicité cutanée [START_REF] Bonner | Radiotherapy plus Cetuximab for Squamous-Cell Carcinoma of the Head and Neck[END_REF]. La radiodermite aiguë se manifeste pendant ou au décours immédiat du traitement par des symptômes tels que la douleur, le prurit, la sudation, les brûlures ou les ulcérations. Au fur et à mesure de l'accumulation de dose des rayons au cours du traitement, la sévérité de l'atteinte a tendance à croître pouvant aller de l'érythème passager à la nécrose cutanée. La sévérité dépend des paramètres du traitement (dose totale, utilisation de bolus, taille du site traité…), de l'association avec un traitement systémique et des caractéristiques du patients (obésité, âge, tabac, statut nutritionnel, pathologie cutanée sous-jacente…) [START_REF] Iacovelli | Prevention and treatment of radiation-induced acute dermatitis in head and neck cancer patients: a systematic review[END_REF]. Les échelles fréquemment utilisées pour évaluer le grade de sévérité de la toxicité aigüe sont celles de la CTCAE (Common Terminology Criteria for Adverse Events) et du RTOG/EORTC (Radiation Therapy Oncology Group/European Organization for Research and Treatment of Cancer) (Table 1). La radiodermite chronique survient plusieurs mois voire années après la fin du traitement et se manifeste par un amincissement cutané, des télangiectasies, une pigmentation, de la fibrose voire une nécrose cutanée [START_REF] Iacovelli | Topical treatment of radiation-induced dermatitis: current issues and potential solutions[END_REF].

Table 1: Echelles cliniques d'évaluation de la radiodermite aiguë

Tableau 1Tableau 2 : Echelles cliniques d'évaluation de la radiodermite aiguë

Tableau 3 : Description of the population at inclusion. T0: time at patient inclusion

Supplementary Data 1 : Proportion and severity grades of laryngeal (A), mucosal (B), and salivary gland (C) toxicity of study patients

Les risques de complications liées à l'évolution de ces toxicités ainsi que l'altération de l'état général du patient dont elles sont responsables sont susceptibles de mener à suspendre la radiothérapie. Les toxicités sont en effet une des causes majeures de l'interruption du traitement par radiothérapie [START_REF] Ferreira | Compliance to radiation therapy of head and neck cancer patients and impact on treatment outcome[END_REF]. Ces interruptions peuvent altérer la survie des patients, comme suggéré dans une étude rétrospective américaine retrouvant un risque de décès majoré de 68% en survie globale pour les patients atteints d'un cancer du larynx traités par radiothérapie par rapport aux patients sans interruption de traitement [START_REF] Fesinmeyer | Effect of Radiotherapy Interruptions on Survival in Medicare Enrollees With Local and Regional Head-and-Neck Cancer[END_REF].

Il semble donc indispensable de réduire les toxicités fréquentes comme la radiodermite aiguë afin d'une part de limiter les impacts sur la santé et la qualité de vie des patients et d'autre part de limiter les interruptions de traitement responsables d'une perte de chance sur le plan thérapeutique.

Les traitements pour lutter contre la dermite radique

Il n'existe pas de standardisation des traitements préventifs ou curatifs permettant de lutter contre la radiodermite. Des mesures générales sont toutefois admises [START_REF] Wong | Clinical practice guidelines for the prevention and treatment of acute and late radiation reactions from the MASCC Skin Toxicity Study Group[END_REF]. Il est recommandé de ne pas utiliser de produits cosmétiques (parfum, maquillage, après-rasage) pour minimiser l'irritation cutanée, de même qu'il faut éviter l'application de sparadrap ou d'adhésif. Il est conseillé aux patients de porter des vêtements amples et doux en contact avec les zones traitées. Une hygiène locale au savon doux a montré son efficacité, réduisant le délai d'apparition et la sévérité de la dermite radique aiguë [START_REF] Zhang | What is the appropriate skin cleaning method for nasopharyngeal cancer radiotherapy patients? A randomized controlled trial[END_REF].

De nombreuses propositions de traitements ont été étudiées comme l'acide hyaluronique [START_REF] Liguori | Double-blind, randomized clinical study comparing hyaluronic acid cream to placebo in patients treated with radiotherapy[END_REF], la trolamine [START_REF] Abbas | Trolamine emulsion for the prevention of radiation dermatitis in patients with squamous cell carcinoma of the head and neck[END_REF], la photobiomodulation (PBM) ou les dermocorticoïdes [START_REF] Sunku | Effect of corticosteroid ointment on radiation induced dermatitis in head and neck cancer patients: A prospective study[END_REF][START_REF] Yokota | Phase 3 Randomized Trial of Topical Steroid Versus Placebo for Prevention of Radiation Dermatitis in Patients With Head and Neck Cancer Receiving Chemoradiation[END_REF]. Malgré ces essais pilotes il n'y a pas d'étude de haut niveau de preuve pouvant aider à définitivement conseiller une prise en charge [START_REF] Iacovelli | Prevention and treatment of radiation-induced acute dermatitis in head and neck cancer patients: a systematic review[END_REF].

Les pansements à base d'hydrogel

Dans ce contexte, l'utilisation de pansements cutanés base d'hydrogel (HydroTac®) peut s'avérer intéressante. Ce pansement est constitué de polyuréthane et d'un gel d'eau. Le polyuréthane absorbe les exsudats ce qui permet de concentrer les facteurs de croissance cutanés à la surface du gel d'eau en contact avec la peau. Le gel rééquilibre aussi l'apport d'eau au niveau des cellules de l'épiderme en maintenant un milieu humide optimal par une application directe de la plaque sur les champs d'irradiation. L'accumulation de facteurs de croissance et l'hydratation active favorisent la cicatrisation [START_REF] Tomic-Canic | The epithelialisation phase in wound healing: options to enhance wound closure[END_REF][START_REF] Carter | Hydropolymer dressings in the management of wound exudate[END_REF]. Une étude a montré un bénéfice à un pansement hydrogel par rapport au violet de gentiane appliqué en thérapeutique sur la desquamation humide (correspondant à un grade 2 de radiodermite aigue) chez les patients traités pour un carcinome épidermoïde de la tête et du cou ou un cancer du sein [START_REF] Gollins | RCT on gentian violet versus a hydrogel dressing for radiotherapy-induced moist skin desquamation[END_REF]. Une autre étude a suggéré que l'application de pansements d'hydrogel pouvait améliorer les dermites radiques chez des patients traités pour un cancer des VADS [START_REF] Bailly | Utilisation d'un pansement hydrogel (Hydrosorb) dans la prévention et le traitement des radiodermites[END_REF].

Compte tenu de ces observations, un essai randomisé a été mis en place pour évaluer l'intérêt de Les objectifs secondaires étaient d'apprécier la présence et la sévérité de la radiodermite et des autres toxicités aigues de la radiothérapie, les modalités de délivrance du traitement pour la radiodermite, les symptômes associés à la radiodermite aigu et la qualité de vie des patients.

Material and Methods

Study participants

Patients candidate to a curative treatment with conventional radiotherapy for squamous cell carcinoma of the oral cavity, pharyngolarynx or adenopathy without portal of entry were eligible.

Treatment consisted of 60 to 70 Gy of radiation on the tumor areas with 2 Gy fractional treatment spread over 6 to 7 weeks. Patients candidate to Cetuximab, an anti-EGFR agent, were not eligible due to an increased risk of skin toxicity. Patients previously treated for another cancer were excluded. Other main eligibility criteria included performance status 0-2, at least 18-year old, stable tumoral disease, adapted stomatological care, and normal organ and bone marrow function for patients candidate for a concomitant chemotherapy.

Ethical considerations

The 

Study design

This prospective French multicentric open-label randomized phase 3 study was designed to assess, as primary objective, the impact of the application of a hydrogel-based skin dressing on Ear Nose and Throat (ENT) pain (assessed using visual analog scale) in patients with HNSCC at one month after the end of radiotherapy. The secondary objectives were to assess the modalities of radiotherapy delivery and health-related quality of life of patients.

Patients with signed informed consent were randomized with a 1:1 ratio and stratification on radiotherapy modality (exclusive radiotherapy on existing tumor, concomitant radiochemotherapy with 5-FU and platinum on existing tumor, postoperative radiotherapy sensitized or not with platinum, organ-sparing regimen (induction chemotherapy followed by radiotherapy in responders)) between two arms: hydrogel skin dressing (HydroTac®) application (experimental arm) or hyaluronic acid cream (Ialuset®) application on the irradiation field (control arm) during radiotherapy. All patients benefited from the standard accompanying procedures related to radiotherapy treatment: wearing loose-fitting cotton clothing, not using alcoholic cosmetics, cleaning the treated areas with water and neutral, unscented soap, and drying with a cold dryer.

Study procedures

Patients randomized to the experimental arm received the hydrogel skin dressing (HydroTac®) applied to the cervical skin for at least 5 hours per day from the first to the last day of radiotherapy.

The hydrogel dressings were cut into 10 x 10 or 20 x 20 sheets, applied to the flat areas of the neck and maintained with a non-adhesive fixation (Surgifix® tubular mesh) (Fig. 1). The hydrogel dressing was applied by a nurse after the radiotherapy session and removed by the patient before bedtime. On days without radiotherapy sessions or in case of session cancellation, the dressing was applied by the patient himself.

Figure 1: Photography of the Hydrotac® setting

Patients randomized to the control arm were applied twice a day a hyaluronic acid cream (Ialuset®) on the irradiation field from the first to the last day of radiotherapy. One of the 2 daily applications was performed by a nurse after the radiotherapy session while the second application was performed by the patient himself. On days without radiotherapy sessions or in case of session cancellation, the two daily applications of Ialuset® were done by the patient himself.

The rest of the management of the patients in each arm was similar, in particular the support care was offered according to the habits of the center.

Endpoints

The primary endpoint was the proportion of patients with a deterioration of 3 points or more in their ENT pain score on a visual analog scale (VAS) one month after the end of radiotherapy (M1) as compared with the score at baseline (T0). Secondary endpoints included VAS score assessing the following parameters: loss of appetite, post-therapy digestive disturbances, depression/low mood, taste and smell disorders.

Quality of life (QoL) was measured using the European Organization for Research and Treatment of Cancer (EORTC) questionnaire core module (EORTC QLQ-C30) and its additional module for HNC (EORTC HN35) [START_REF] Aaronson | The European Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology[END_REF]. The EORTC QLQ-C30 is a 30-item questionnaire including a global QoL scale, five function scales, three symptom scales, and six single items, with higher scores presenting higher global QoL and function, and lower scores presenting higher symptom severity.

The EORTC HN35 is a 35-item module including HNC-specific symptom scales and 10 single items covering several problems. The onset and grades of acute and chronic radiodermatitis were evaluated according to the Common Terminology Criteria for Adverse Events (CTCAE v4.0), as well as the number of treatment interruptions or delays, the consumption of analgesics and psychosocial parameters.

Statistical considerations

To demonstrate a 30% difference between the proportion of patients with an impairment of ENT pain in the control (hyaluronic acid cream (Ialuset®)) arm (P0 = 70%) and that in the experimental (Hydrogel-based skin dressing) arm (P1 = 40%), 49 assessable patients per group are required (Fisher's exact test, α = 5%, 1-β = 80%, two-tailed test), for a total of 98 assessable patients. A patient was defined as assessable if he or she had received a minimum of 20 days of application (whatever the arm) by the nurse after the radiotherapy sessions. To anticipate possible non assessable or lost to follow-up patients, the sample size to enroll was majored by 30%, for a total of 130 patients to include.

Qualitative variables are described by frequencies and percentages, and quantitative variables by means and standard deviations. Exploratory analyses were conducted to examine the demographic, clinical and biological variables and quality of life using chi-square test, Fisher exact test, Student t test and Wilcoxon's test as appropriate. The proportions of deterioration in scores between the two groups, the comparison of psychosocial factors and the number of interruptions or postponements of treatment for each of the two groups were compared using a Fisher exact test. Statistical analyses were performed using SAS software (Release 9.4). A significant p-value below 0.05 is considered.

Results

From October 2013 to June 2019, a total of 130 patients were enrolled in seven centers (Fig. 2).

After removal of 5 patients who unmet all eligibility criteria, 125 patients were considered for the intention-to-treat analyses. Due to missing data (questionary not completed), 48 patients per arm were assessable for the primary endpoint.

Figure 2: CONSORT flow chart of enrolment and study flow

The characteristics of the population are shown in Table 2 3. In the experimental arm, the hydrogel dressing was applied less than the recommended 5 hours for an average of 12 days, whereas in the control group, the second daily application was not performed for an average of 5 days. Patient compliance with the application of radiodermatitis treatment was similar according to the patients' level of education (n = 109).

Radiotherapy treatment had to be suspended for 68.7% of the patients, with no difference between the arms (n = 115). These interruptions were temporary (97.4%) and short: 70.1% less than 5 days, 15.6% between 5 and 10 days. They were mainly due to problems of maintenance or breakdown of the equipment (76.3%) or to treatment toxicity (20.0%). As for the primary endpoint, 8 patients (16.7%) in the experimental arm had a 3-point or more deterioration in ENT pain at one month post-radiotherapy, as compared to 13 patients (27.0%) in the control arm (p = 0.342). At baseline, the mean ENT pain score was 1.29 and 1.42 in the experimental and control arms, respectively (n=116). At one month post-radiotherapy, it was 1.84 and 2.10 in the experimental and control arms, respectively (n=101). The ENT pain score was stable between baseline and post-radiotherapy, with a mean change between 0 and 1 point (0.72), (σ = 2.77, Q1 = -0.5, Q3 = 2), without difference between the arms.

Table 3: Reasons of interruptions of the application of the treatment during radiotherapy

Dealing with analgesics consumption, patients appeared to take more analgesics and more stage 3 analgesics during radiation treatment than at baseline or at one month post-radiotherapy, in a similar way between the arms (Fig. 3). More precisely, the patients consumed a mean of 1.8 analgesics at baseline, 2.7 analgesics during the treatment, and 1.9 analgesics at one month post-radiotherapy. No difference between arms was observed concerning occurrence and severity of acute radiodermatitis (Fig. 4). Most (92%) patients developed acute radiodermatitis, with a peak incidence at week 6 of radiotherapy. By week 2, nearly one-third of patients began to show signs of radiodermatitis. Lastly, radiodermatitis grade over time was similar between the arms (Fig. 4).

Similarly, no difference was observed between arms for laryngeal, salivary and mucosal toxicities during treatment (Supplementary Data 1). At one month post-radiotherapy, the proportion and grade of toxicities were also comparable, except for laryngeal toxicity, which was significantly higher in the control arm with 7 patients affected (13.46%) compared with no patients in the experimental arm (p = 0.0193) (n = 103). This difference was not found during the follow-up at 3 and 6 months after radiotherapy. The application of HydroTac® had no impact on the evolution of 

Discussion

Our study failed in demonstrating a difference in the evolution of ENT pain after radiotherapy with the preventive application during irradiation of a hydrogel dressing compared to the application of hyaluronic acid cream. In an observational study carried out in 2008 at the Curie Institute (France) on 19 patients treated for HNSCC, the application of hydrogel dressings on the irradiated areas for a minimum of 5 hours per day seemed to improve the grade 1 and 2 radiation dermatitis that occurred and to reduce the occurrence of radiodermatitis as a prophylaxis while improving pain [START_REF] Bailly | Utilisation d'un pansement hydrogel (Hydrosorb) dans la prévention et le traitement des radiodermites[END_REF] . The literature on the treatment of acute radiodermatitis with hydrogel remains limited. To our knowledge, our study is the only prospective study comparing a hydrogel dressing with another treatment in prophylaxis. An article published in 2007 reports the assessment of the application of a hydrogel dressing as a therapy for moist desquamation (included in grade 2 of radiodermatitis) in patients treated for HNSCC, breast or anorectal cancers [START_REF] Macmillan | Randomized Comparison of Dry Dressings Versus Hydrogel in Management of Radiation-Induced Moist Desquamation[END_REF]. It was found that the healing time of moist desquamation with hydrogel was prolonged compared to a dry dressing, without any benefit on the patients' symptoms. However, the study protocol did not describe the modalities of application of the hydrogel. In patients treated for HNSCC or breast cancer, another study showed a benefit of the application of a hydrogel dressing compared to gentian violet applied therapeutically on moist desquamation [START_REF] Gollins | RCT on gentian violet versus a hydrogel dressing for radiotherapy-induced moist skin desquamation[END_REF]. Those studies investigated the efficacy of hydrogel dressings in healing a particular wound, moist desquamation, when it had already formed, whereas our work was concerned with prophylactic treatment. In addition, they mixed different locations including patients treated for breast and even rectal cancers. These populations and protocols are therefore far from our work and make comparison difficult.

Other therapeutics have already been proposed for prophylaxis to limit the occurrence and severity of radiodermatitis. A study dated from 1997, conducted on patients treated with radiotherapy for various cancers, including HNSCC, showed a reduction in the incidence of high-grade radiodermatitis with the prophylactic application of hyaluronic acid [START_REF] Liguori | Double-blind, randomized clinical study comparing hyaluronic acid cream to placebo in patients treated with radiotherapy[END_REF]. A study of 30 patients treated with radiotherapy for HNSCC showed a decrease in the incidence of grade 3 radiodermatitis with the prophylactic use of trolamine compared with usual care [START_REF] Abbas | Trolamine emulsion for the prevention of radiation dermatitis in patients with squamous cell carcinoma of the head and neck[END_REF], but this finding was not found in another study comparing a trolamine-based cream and usual care [START_REF] Elliott | Phase III Trial of an Emulsion Containing Trolamine for the Prevention of Radiation Dermatitis in Patients With Advanced Squamous Cell Carcinoma of the Head and Neck: Results of Radiation Therapy Oncology Group Trial 99-13[END_REF]. It has been shown that the prophylactic application of a dermocorticoid cream decreased the time to onset of radiodermatitis in a cohort of 106 patients receiving radiotherapy for HNSCC [START_REF] Sunku | Effect of corticosteroid ointment on radiation induced dermatitis in head and neck cancer patients: A prospective study[END_REF]. In another study, the application of dermocorticoid decreased pain and pruritus and reduced the intensity of radiodermatitis for radiation doses below 60 Gy, but were no longer effective beyond [START_REF] Liao | Randomized, self-controlled, prospective assessment of the efficacy of mometasone furoate local application in reducing acute radiation dermatitis in patients with head and neck squamous cell carcinomas[END_REF]. In a randomized study of 211 patients comparing dermocorticoid versus placebo, the primary endpoint (frequency of grade ≥2 radiodermatitis) was not reached but steroids seamed to significantly reduced the frequency of grade ≥3 radiodermatitis [START_REF] Yokota | Phase 3 Randomized Trial of Topical Steroid Versus Placebo for Prevention of Radiation Dermatitis in Patients With Head and Neck Cancer Receiving Chemoradiation[END_REF]. The application of a cream based on sandalwood oil and turmeric [START_REF] Palatty | Topical application of a sandal wood oil and turmeric based cream prevents radiodermatitis in head and neck cancer patients undergoing external beam radiotherapy: a pilot study[END_REF] or a silicone-based gel [START_REF] Chan | A single-blind, randomised controlled trial of StrataXRT® -A silicone-based film-forming gel dressing for prophylaxis and management of radiation dermatitis in patients with head and neck cancer[END_REF] seemed to decrease the grade of radiodermatitis in other studies on HNSCC. Another interessant treatment modality could be the photobiomodulation (PBM). It showed efficacity to reduce grade 2-3 dermatitis in a randomized study on HNSCC [START_REF] Robijns | Photobiomodulation therapy for the prevention of acute radiation dermatitis in head and neck cancer patients (DERMISHEAD trial)[END_REF]. The study group for skin toxicities MASCC (Multinational association for supportive care in cancer) gave recommendations in 2013 in addition to basic hygiene measures : in favor of the use of dermocorticoid creams in prophylaxis, against aloe vera and trolamine, but was unable to issue recommendations on many topical treatments including hydrogel dressings due to insufficient data [START_REF] Wong | Clinical practice guidelines for the prevention and treatment of acute and late radiation reactions from the MASCC Skin Toxicity Study Group[END_REF]. The studies for local therapeutics are often single-center, have disparate methods and populations from each other, and compare their test treatment with various products. These limitations do not permit pooling of results into a quality meta-analysis. A clear solution to acute radiodermatitis prevention has not yet been discovered, showing that an effective treatment is difficult to find or its efficacy is difficult to prove.

The lack of efficacy of hydrogel dressing treatment in our study may be due to a problem of utilization. Investigators noted that in Hydrotac® arm the radiodermatits seemed more pronounced around the tracheostomia for patients with total laryngectomy, probably because the setup couldn't be applied in the depression. The evaluation of the grade of radiodermatitis retain the worth part of the skin which could lead to penalize Hydrotac® arm patients over Ialuset® arm patients because the cream is easier to apply everywhere. Nevertheless this problem concern only 3 patients in each group. Investigators noted also that some patients reported an uncomfortable smell.

Patients expressed difficulties related to the application of the dressing. The cervical anatomy requires a mesh to fix the hydrogel dressing on the skin without using adhesive. Wearing 5 hours a day the setup could also have impact on the social life of the patients, but it was not shown on the quality-of-life questionnary. This setup could be still uncomfortable and may be the reason for the low adherence of more than half of the patients with the protocol. Forty percent of the hydrogel dressing discontinuations were due to the patient's decision. This problem is found in the literature.

One study showed a decrease in the severity of cutaneous toxicities after radiation for HNSCC with Mepitel film compared with the application of Biafine® [START_REF] Yan | Mepitel Film is superior to Biafine cream in managing acute radiation-induced skin reactions in head and neck cancer patients: a randomised intra-patient controlled clinical trial[END_REF]. However, the patients described difficulties in adherence of the interface and discomfort due to wearing the film. Moreover, patients with beards were not included in this study, as a preliminary study on this system showed great difficulties in applying the dressing to hairy areas [START_REF] Wooding | The effect of Mepitel Film on acute radiation-induced skin reactions in head and neck cancer patients: a feasibility study[END_REF].

However, the patients in our study using the Ialuset® were also non-adherent with the treatment, although it was a simple cutaneous application of cream twice a day. The difficulties in following up the treatment are therefore not exclusively related to the method of application. Patient adherence to treatment depends on many factors related mainly to the disease and the proposed treatment, but some studies suggest that a lower level of patient education is a risk factor for poorer adherence [START_REF] Rolnick | Patient Characteristics Associated with Medication Adherence[END_REF][START_REF] Dimatteo | Variations in Patients' Adherence to Medical Recommendations: A Quantitative Review of 50 Years of Research[END_REF]. However, our study did not find any differences in patient adherence with radiodermatitis treatments according to their level of education. The low adherence with the application of the treatments may also be due to its prophylactic nature and the extended duration over several weeks, leading to patient lassitude. In fact, an ongoing study is interested in the contribution of a mobile application to remind patients of the application of local care during radiotherapy [START_REF] Rades | Radiotherapy-related skin toxicity (RAREST-02): A randomized trial testing the effect of a mobile application reminding head-and-neck cancer patients to perform skin care (reminder app) on radiation dermatitis[END_REF].

The pathophysiology of skin damage caused by radiation therapy may provide an explanation for the lack of efficacy of the hydrogel dressing. This dressing promotes healing by concentrating skin growth factors on the skin surface and actively hydrating the injured area [START_REF] Tomic-Canic | The epithelialisation phase in wound healing: options to enhance wound closure[END_REF][START_REF] Carter | Hydropolymer dressings in the management of wound exudate[END_REF]. It provides a benefit on the breakdown of the epithelial barrier caused by the accumulation of ionizing radiation toxicity. However, a major part of the toxicity of radiation therapy is due to inflammatory phenomena caused by the accumulation of free radicals and reactive oxygen species from rapidly dividing cells in the basal layer of the epithelium [START_REF] Iacovelli | Topical treatment of radiation-induced dermatitis: current issues and potential solutions[END_REF]. These phenomena lead to cell death and an accumulation of inflammatory signals by cytokines and chemokines, responsible for the early stage of radiodermatitis such as erythema. The leukocyte infiltrate will participate in the later manifestations such as edema. The hydrogel dressing promotes healing but does not act on these inflammatory phenomena.

The strengths of our study are its prospective, randomized, multicenter nature and its large number of patients. The study population was representative of the target population. The evolution of the grades of radiodermatitis was comparable to what could be expected, with an involvement of almost the entire population, an appearance of the first signs the first week of treatment, and a progressive worsening of the clinical grade during the treatment for certain patients (appearance of grade 2 at the second week of treatment and grade 3 at the third week). The proportion of patients with grade 3 was however lower than the 25% usually reported [START_REF] Iacovelli | Topical treatment of radiation-induced dermatitis: current issues and potential solutions[END_REF]. Despite the prospective nature of our study, there were missing data and the number of assessable subjects was just below the determined required sample size (96 instead of 98 patients). However, reaching the planned necessary number of assessable subjects would have not changed the finding concerning the main objective. Introduction Acute radiodermatitis is a frequent side effect of radiotherapy. It is responsible for pain, impairment of quality of life or treatment interruptions that can alter the prognosis. Various local therapies have been proposed without sufficient evidence to make recommendations. Hydrogel dressings could be an interesting therapy for the prevention of these radiodermatitis.

Material and Methods

We present a prospective multicenter randomized study on patients with Head and Neck Squamous Cell Carcinoma (HNSCC) treated with radiotherapy. We studied the impact on Ear Nose and Throat (ENT) pain of the application of a hydrogel-based skin dressing (HydroTac®) compared with the application of hyaluronic acid (Ialuset®). Results Forty-eight patients were evaluable in each group. Eight patients (16.7%) who received HydroTac® had a worsening of ENT pain of 3 points or more on a Visual Analogue Scale (VAS) between the beginning and the end of the treatment compared to 13 patients (27%) who received Ialuset® (p= 0.342). There were no differences in the proportion of radiodermatitis and its severity grades. The other symptoms studied and quality of life were also comparable. Compliance with radiodermatitis treatment was poor for all treatments. Nearly half of the patients (47.3%) had a temporary cessation of application, with no correlation found with the social criteria studied. Conclusion Prophylactic hydrogel dressing does not appear to have any benefit on patients' symptoms or quality of life. These results may be limited by the difficulties of applying the dressing. Furthermore, poor compliance does not support the use of this dressing.

KEY WORDS : radiodermatitis, radiotherapy, hydrogel dressing
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  l'application d'un pansement cutané à base d'hydrogel (HydroTac®) par rapport à une crème d'acide hyaluronique (Ialuset®) sur le champ d'irradiation chez les patients atteints d'un cancer des VADS traités par radiothérapie Objectifs de l'étude L'objectif principal de l'étude était d'évaluer l'impact de l'application d'un pansement cutané à base d'hydrogel sur les algies de la sphère ORL chez des patients atteints d'un cancer des voies aérodigestives supérieures traités par radiothérapie.

  local ethics committee approved the study protocol (Ref. 2011-40, Comité de protection des personnes Nord-Ouest III) on November 2011. The French Health Agency (ANSM) gave its authorization on December 2011. All patients gave written informed consent before any study procedure. The study is registered as ID-RCB 2011-A00861-40, clinical trial NCT01520701.
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  Most patients were male (79.2%) with a mean age of 61 years. The tumors were mainly located in oropharynx (44/125, 35.2%) and oral cavity (32/125, 25.6%), with an advanced stage: stage III (59/125, 48%) or IV (43/125, 35%).

	Patient characteristics at baseline were similar between the two arms, notably regarding age, tumor
	location, tumor stage, whether or not lymph node dissection had been performed, and nutritional
	status.
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	p value

(n=125) T0: time at patient inclusion m:mean σ: standard deviation

Supplementary Data 49 : Proportion and severity grades of laryngeal (A), mucosal (B), and salivary gland (C) toxicity of

Impact de l'application d'un pansement cutané hydrogel chez des patients traités par radiothérapie pour un cancer de la tête et du cou : une étude prospective et randomisée RESUME

  DE LA THESE EN FRANÇAIS :Introduction La radiodermite aiguë est un effet secondaire fréquent de la radiothérapie. Elle est responsable de douleurs, d'altération de la qualité de vie ou d'interruptions de traitement. Différentes thérapeutiques locales ont été proposées sans niveau de preuve suffisant pour apporter des recommandations. Matériel et Méthode Etude prospective multicentrique randomisée étudiant l'impact sur les algies de la sphère ORL de l'application d'un pansement cutané à base d'hydrogel (HydroTac®) chez les patients atteints d'un cancer des VADS et traités par radiothérapie, comparée à l'application d'acide hyaluronique (Ialuset®). Résultats Quarante-huit patients étaient évaluables dans chacun des groupes. Huit patients (16.7%) ayant bénéficié de l'HydroTac® présentaient une dégradation des algies de la sphère ORL de 3 points ou plus sur une EVA entre le début et la fin du traitement contre 13 patients (27%) ayant bénéficié du Ialuset® (p = 0,342). Il n'y a pas eu de différences retrouvées sur la proportion de radiodermite et ses grades de sévérité. Les autres symptômes étudiés et la qualité de vie étaient également comparables. La compliance aux traitements contre la radiodermite était médiocre quel que soit le traitement. Près de la moitié des patients (47,3%) ont eu un arrêt provisoire de son application, sans corrélation retrouvée avec les critères sociaux étudiés. Conclusion Le pansement à base d'hydrogel en prophylactique ne semble pas apporter de bénéfice sur les symptômes des patients ni sur leur qualité de vie. Ces résultats peuvent être limités par les difficultés d'application du pansement, mais la mauvaise compliance ne plaide pas pour l'utilisation de ce pansement.

	VU, le Président de Thèse ANNEE DE SOUTENANCE : 2021/2022
	Degradation of 3 points or more of the VAS NOM ET PRENOM DE L'AUTEUR : Perréard Marion
	TITRE DE LA THESE :	n Experimental Arm Hydrotac® %	n Control Arm Ialuset® %	p value
	Appetit			13	33.33	15	66.67	0.822
	Digestive troubles*			3	7.50	5	11.90	0.502
	Alteration of taste or smell			23	57.50	16	39.02	0.096
	Alteration of mood			7	17.50	7	17.07	0.959
	* nausea, vomiting, diarrhea, constipation				
	« Par délibération de son Conseil en date du 10 Novembre 1972, l'Université VU, le Doyen de la Faculté
	n'entend donner aucune approbation ni improbation aux opinions émises dans les thèses
	ou mémoires. Ces opinions doivent être considérées comme propres à leurs auteurs ».
				T0 (n=112)				M1 (n=78)
	Experimental Arm Hydrotac®	Control Arm Ialuset® p value	Experimental Arm Hydrotac®	Control Arm Ialuset® p value
	QLQ-C30						
	Global Health Status	66.09 (σ=20.52)	64.05 (σ=24.41)		0.637	63.81 (σ=20.21)	58.92 (σ=24.76)	0.349
	Physical Functionning	85.80 (σ=17.59)	84.50 (σ=15.48)		0.682	79.90 (σ=18.37)	74.61 (σ=20.07)	0.233
	Role Functionning	82.47 (σ=27.65)	80.45 (σ=27.36)		0.701	71.90 (σ=35.53)	61.63 (σ=35.17	0.188
	Cognitive Functionning	83.05 (σ=25.85)	84.59 (σ=22.84)		0.734	85.24 (σ=20.92)	78.30 (σ=27.35)	0.220
	Emotional Functionning	73.82 (σ=25.79)	77.03 (σ=23.49)		0.497	77.62 (σ=24.98)	77.71 (σ=22.69)	0.986
	Social Functionning	87.57 (σ=24.49)	84.28 (σ=25.41)		0.486	80.00 (σ=24.52)	69.44 (σ=32.49)	0.118
	Fatigue	32.77 (σ=27.48)	32.70 (σ=24.50)		0.990	46.98 (σ=28.53)	49.35 (σ=28.82)	0.718
	Pain	24.01 (σ=25.76)	25.47 (σ=26.47) VU et permis d'imprimer 0.768	25.24 (σ=24.71)	34.50 (σ=30.08)	0.148
	Nausea/Vomiting Insomnia	2.83 (σ=7.03) 33.90 (σ=32.46) en référence à la délibération 4.40 (σ=15.38) 0.495 7.62 (σ=21.14) 28.30 (σ=32.94) 0.368 37.14 (σ=34.08)	10.85 (σ=19.88) 35.66 (σ=37.37)	0.490 0.857
	Constipation Dyspnea	16.95 (σ=32.97) 18.08 (σ=28.58)	16.35 (σ=28.96) 16.03 (σ=24.24) du Conseil d'Université 0.920 0.686	12.38 (σ=25.68) 16.19 (σ=28.44)	14.73 (σ=28.45) 30.23 (σ=31.55)	0.706 0.045
	Diarrhea		4.02 (σ=14.07) en date du 14 Décembre 1973 7.55 (σ=18.07) 0.252 0.95 (σ=5.63)	6.98 (σ=20.00)	0.065
	Appetite Loss	16.38 (σ=27.94)	18.24 (σ=31.05)		0.740	28.43 (σ=35.89)	36.51 (σ=32.77)	0.309
	Financial Problem	10.17 (σ=24.96)	10.26 (σ=21.43)		0.984	7.62 (σ=19.94)	16.67 (σ=27.79)	0.101
	QLQ-H&N35 Pain	17.94 (σ=20.81)	20.94 (σ=23.36) Pour le Président 0.475	30.95 (σ=25.37)	31.09 (σ=25.70)	0.982
	Swallowing	16.90 (σ=23.35) de l'Université de CAEN et P.O 19.78 (σ=22.82) 0.519 37.99 (σ=33.55)	29.47 (σ=27.58)	0.230
	Senses problems	11.58 (σ=23.21)	13.14 (σ=23.65)		0.727	36.67 (σ=27.65)	35.32 (σ=33.17)	0.849
	Speech problems	21.23 (σ=29.38)	18.06 (σ=23.44)		0.538	21.24 (σ=24.06)	19.37 (σ=23.46)	0.738
	Trouble with Social Eating Trouble with Social Contact	16.33 (σ=26.20) 10.40 (σ=19.22)	19.23 (σ=26.79) 11.45 (σ=17.91) Le Doyen	0.568 0.768	38.97 (σ=33.38) 10.67 (σ=18.80)	37.71 (σ=34.75) 16.34 (σ=22.46)	0.874 0.241
	Less Sexuality	29.17 (σ=35.36)	31.58 (σ=38.71)		0.774	34.13 (σ=38.90)	32.22 (σ=39.62)	0.866
	Teeth	17.28 (σ=34.12)	24.31 (σ=38.74)		0.333	16.13 (σ=35.35)	22.81 (σ=34.75)	0.434
	Opening Mouth	11.86 (σ=22.96)	28.76 (σ=38.31)		0.007	25.71 (σ=28.12)	26.98 (σ=33.93)	0.860
	Dry Mouth	14.94 (σ=24.32)	25.00 (σ=32.92)		0.074	49.52 (σ=36.49)	45.24 (σ=35.17)	0.602
	Sticky Saliva	11.49 (σ=20.28)	21.57 (σ=31.14)		0.052	48.57 (σ=33.67)	52.85 (σ=34.94)	0.590
	Coughed	27.12 (σ=29.99)	25.49 (σ=30.25)		0.778	22.86 (σ=34.08)	24.60 (σ=32.14)	0.818
	Felt Ill	10.73 (σ=22.69)	9.62 (σ=21.22)		0.790	9.80 (σ=17.47)	11.91 (σ=23.36)	0.679
	Pain Killers	63.16 (σ=48.67)	65.39 (σ=48.04)		0.811	65.71 (σ=48.16)	65.85 (σ=48.61)	0.990
	Nutritional Support	40.00 (σ=49.44)	51.92 (σ=50.45)		0.220	60.00 (σ=49.71)	58.54 (σ=49.88)	0.899
	Feeding Tube		9.26 (σ=29.26)	17.31 (σ=38.20)		0.225	48.57 (σ=50.71)	41.46 (σ=49.88)	0.541
	Weight Loss	27.78 (σ=45.21)	17.65 (σ=38.50)		0.220	44.12 (σ=50.40)	47.50 (σ=50.57)	0.775
	Weight Gain	25.00 (σ=43.72)	35.29 (σ=48.26)		0.259	32.35 (σ=47.49)	22.50 (σ=42.29)	0.348
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