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Abstract

Radiodermatitis is a common problem in breast cancer treatment with ionizing radiation. It may result
in interruption of radiotherapy, depending on the level of the skin lesion. Therefore, the present study
aimed to evaluate the efficacy of Cavilon™ (3M, St. Paul, MN, USA), a novel prophylactic agent, in
preventing mammary radiodermatitis compared to conventional sunflower oil. This prospective study
involved 19 breast cancer patients receiving radiotherapy. Participants received Cavilon™ on one
breast quadrant and sunflower oil on the opposite quadrant. The occurrence and severity of
radiodermatitis were assessed twice weekly over 25 treatment sessions. Post-treatment assessments
indicated that 16% of the Cavilon™-treated quadrants exhibited no radiodermatitis (stage 0),
compared to 11% in the sunflower oil-treated quadrants. The mean degree of radiodermatitis was
0.95 (95% confidence interval [CI]: 0.61-1.29) with Cavilon™ vs. 1.37 (95% CI: 0.97-1.77) with
sunflower oil, a statistically significant difference (paired #-test: p=0.016; Wilcoxon signed-rank test:
p=0.021). Progression to stage 3 occurred in 5% of Cavilon™-treated quadrants vs. 11% with
sunflower oil. The findings suggest that Cavilon™ is more effective than sunflower oil in mitigating
the progression of radiodermatitis in breast cancer patients undergoing radiotherapy. Its application

is a beneficial addition to the skin management protocol in radiation oncology.

Introduction

Radiotherapy is a fundamental treatment for the cure of breast cancer.! It is estimated that 45% of all
breast cancer patients receive radiotherapy treatment.? However, during radiation therapy treatment,
95% of breast cancer patients experience radiodermatitis, commonly referred to as skin toxicity.>* It
is well known that ionizing radiation on the skin involves modification in proteins, lipids, and
carbohydrates, as well as DNA damage that subsequently generates skin lesions, especially the
destruction and depletion of basal cells. Finally, this complex process induces desquamation.>
Among the risk factors for radiodermatitis are total radiation dose, volume of tissues irradiated,
radiosensitivity of the tissues involved, and type of equipment used. Patient-related factors, such as
chronic diseases, smoking, and concomitant anticancer treatment, can determine skin reactions
impairing tissue healing.” Several studies have investigated the prevention of this adverse event.®!*-
13 However, there is still no clinically applicable treatment.

In this sense, Cavilon™ (3M, St. Paul, MN, USA) emerges as an excellent potential drug in the
preventive treatment of radiotherapy-induced radiodermatitis. Cavilon™ spray is a skin protector that
contains hexamethyl disiloxane, isooctane, acrylate copolymer, and polyphenylmethylsiloxane.
Cavilon™ has been widely used in medical practice and general surgery for the protection of skin

around ostomies, fistulas, and draining wounds, incontinence (fecal/urinary), adhesive allergic



processes (tapes), diaper rash, peri-stomata, exudative wounds, around intubation cannulae,
tracheostomies, gastrostomies, dermatitis, and skin irritation.'* Previous clinical studies have assessed
Cavilon™ in breast cancer radiotherapy, with variable findings. In an integrative review, Simdes et
al.’” reported that the Cavilon™ skin protector was more effective than sorbolene (cream with 10%
glycerin), but less effective than mometasone furoate cream in reducing radiodermatitis severity.
Similarly, Shaw et al.,'® in a clinical trial with postoperative breast cancer patients, demonstrated that
Cavilon™ No-Sting Barrier Film delayed the onset of skin reactions, although topical corticosteroids
showed superior efficacy in preventing higher-grade dermatitis. Graham et al.'” also found Cavilon™
to be superior to sorbolene cream in reducing moist desquamation. Taken together, these findings
suggest that Cavilon™ has relevant protective properties, but its comparative effectiveness against
other commonly used agents remains inconclusive.

Despite Cavilon™’s promising effects against radiation,'*!7!8 our study aimed to evaluate its
protective effect on mammary radiodermatitis compared to conventional treatment (e.g., sunflower
oil — a widely used conventional topical agent in clinical oncology practice in Brazil). We
hypothesized that Cavilon™ would be superior to sunflower oil in reducing the severity and

progression of radiodermatitis in breast cancer patients undergoing radiotherapy.

Materials and Methods

Participants

In the current study, 19 women were selected on the first consultation day in the radiotherapy sector.
They received general information about the study, along with an explanation of the informed consent
form, which was to be signed by patients who voluntarily agreed to participate. Selected patients
received radiotherapy treatment and follow-up consultations with radiation oncologists in the
hospital. The study lasted 5 weeks, with 25 patients receiving radiotherapy and 10 product
applications (Cavilon™ and sunflower oil). All experimental protocols were approved by the Ethics
Committees of the Centro Universitario F.A.M.IN.A.S. on June 19, 2019 (C.A.A.E.
#14568819.4.0000.5105).

Inclusion and exclusion criteria

The inclusion criteria were female sex, medium to large breast volume, and age 60 years or older.
The exclusion criteria were receipt of more than 25 radiotherapy sessions in the present study (as
younger patients generally require a higher number of sessions) and previous breast-conserving

surgery (i.e., residual breast tissue).



Procedures

Breast radiodermatitis evaluation

Breast dermatitis during radiotherapy (or radiodermatitis) is clinically categorized into several stages
to assess the progression and severity of skin reactions:'” 0 represents no visible skin changes; 1
involves faint erythema and dry desquamation, where the skin appears mildly irritated but without
significant discomfort; 2 is characterized by moderate to brisk erythema, patchy moist desquamation
confined to skin folds and creases and moderate edema; 3 involves confluent, moist desquamation
beyond skin folds, often associated with bleeding and severe pain, necessitating intensive
management strategies; 4 typically denotes ulceration and necrosis, as seen in more severe
dermatological assessments. These stages provide a framework for assessing the progression and
severity of skin reactions in breast radiotherapy patients, facilitating targeted interventions to manage
and mitigate symptoms.!® Two trained oncologists (PPC and UBR) evaluated these stages during the
radiotherapy sessions and at the end of the interventions, ensuring continuous and precise assessment

throughout the treatment period.

Intervention

Cavilon™ (Cavilon™ Advanced Skin) and sunflower oil (0.1% w/w) were applied by a medical
doctor post-radiotherapy. Applications occurred on Mondays and Thursdays over the residual breast,
following a demarcation line (Figure 1). Treatment with Cavilon™ was compared with sunflower oil
as a conventional standard of care, creating optimal conditions for evaluation. Both treatments were
applied to identical skin areas on the same patient, ensuring comparable cellular and vascular
characteristics and allowing for a reliable, controlled comparison. Sunflower oil was chosen as a
comparator because it is widely used in Brazilian oncology practice as a conventional, low-cost
emollient for radiotherapy patients, despite limited evidence in randomized trials. Cavilon™ was
applied to the lower lateral quadrant, and sunflower oil was applied to the lower medial quadrant of
the treated breast (Figure 1). The application protocol for Cavilon™ included: i) ensuring the skin
was clean and dry; ii) applying a smooth, uniform layer from a distance of 10 to 15 cm across the
desired area; iii) reapplying to any missed areas once the initial application had dried (approximately
30 seconds); iv) ensuring separation of skin contact areas in fold regions to allow the skin to dry
before returning to its normal position. Sunflower oil was manually applied with a gauze previously
soaked in the oil. Both products were isolated on the skin using a protective film to prevent mixing
during application. In cases where patients progressed to stage 3 radiodermatitis, mometasone furoate
cream 1% was introduced as an ad hoc safety measure, in accordance with ethical principles, to

prevent progression to stage 4 and allow the continuation of radiotherapy.



The radiotherapy regimen consisted of a total dose of 50.0 Gy, delivered in daily doses of 2.0 Gy
across 25 fractions, evenly covering the entire residual breast for 5 weeks. The emitted energy was 6
mega high voltage. Cavilon™ and sunflower oil applications were applied to their respective breast
quadrants during the 5-week treatment period, with 10 applications each (every Monday and
Thursday). Captured images (Nikon Full HD movie camera) were used to verify the condition of the

breast skin lesions.

Statistical analysis
Statistical procedures were conducted using the chi-square test. All analyses used the Statistical
Package for the Social Sciences (IBM SPSS Statistics, version 221.0, Chicago, IL, USA). A statistical

difference was considered when the p-value was lower than 0.05.

Results

The mean age of the patients included in our study was 70.4+6.4 years. Among them, 63% self-
identified as Brown and 37% as White. Regarding breast size, 58% of patients reported medium size,
32% reported large size, and 11% reported extra-large size. Detailed individual patient characteristics
and radiotherapy data are presented in Supplementary Table 1.

In our study, 89.5% of patients (n=17) developed radiodermatitis, and 10.5% (n=2) had no skin
toxicity. Post-treatment assessments indicated that in the Cavilon™-treated quadrants, 16% exhibited
no radiodermatitis (stage 0), compared to 11% in the sunflower oil-treated quadrants. In the
Cavilon™-treated quadrant, 74% reached stage 1, 5% stage 2, and another 5% stage 3. In the
sunflower oil-treated quadrants, 53% had stage 1, 26% had stage 2, and 11% had stage 3. No patients
in either group reached stage 4 radiodermatitis (Figure 2).

The mean degree of radiodermatitis was 0.95 (95% confidence interval [CI]: 0.61-1.29) in Cavilon™-
treated quadrants and 1.37 (95% CI: 0.97-1.77) in sunflower oil-treated quadrants. This difference
was statistically significant (paired #-test, p=0.016; Wilcoxon signed-rank test, p=0.021). In addition,
therapeutic efficacy analysis confirmed the superiority of Cavilon™ in preventing radiodermatitis
progression (chi-square test, p=0.029). These results indicate that Cavilon™ is more effective than
sunflower oil in protecting against mammary radiodermatitis.

It is essential to point out that 2 patients in our study progressed to stage 3 radiodermatitis. One of
them is only in the medial quadrant (sunflower oil), and the other is in both quadrants (medial
[sunflower oil] and lateral [Cavilon™]). Consequently, we implemented a third medication,
mometasone furoate cream (1%), for these patients to prevent further progression of skin toxicity to

stage 4 radiodermatitis and potential interruption of radiotherapy.



Discussion

The present study was designed to evaluate the protective effect of Cavilon™ on breast
radiodermatitis. We enrolled 19 women who underwent 25 radiotherapy sessions. Each participant
received applications of Cavilon™ (lateral quadrant) and sunflower oil (medial quadrant) twice
weekly. Post-radiotherapy, we noted that 16% of the women showed no radiodermatitis (stage 0) in
the Cavilon™ quadrant. Seventy-four percent of the patients progressed to stage 1 radiodermatitis,
5% to stage 2, and 5% to stage 3. In contrast, in the medial quadrant of the breast with sunflower oil
application, stage 0 was observed in 11% of cases (no radiodermatitis), 53% progressed to stage 1
radiodermatitis, 26% to stage 2, and 11% to stage 3. Thus, our findings show that: i) both treatments
do not entirely prevent the onset of mammary radiodermatitis, as most showed stage 1 skin toxicity
even with topical application of Cavilon™ and sunflower oil; ii) Cavilon™ is more effective than
sunflower oil in mitigating the progression of radiodermatitis (from stage 1 to 3).

Radiodermatitis commonly develops during breast radiation therapy and varies in severity. Topical
therapeutic applications have been proposed to solve this. For example, in a clinical review conducted
by Kodiyan and Amber,?® hydrocortisone 1% cream prevented post-radiotherapy skin reactions. In
the study conducted by Uysal et al.,! a 54% reduction in radiodermatitis progression was found after
betamethasone application in breast cancer patients undergoing radiotherapy treatment. In another
study, Shukla et al.?? used beclomethasone spray in the management of breast radiodermatitis, and a
36.6% (11/30) reduction in wet desquamation (stage 3) was noted. Overall, these findings support the
feasibility of topical treatments in managing radiodermatitis. Based on our results, we can consider
that topical application of Cavilon™ adds to preventive and protective therapy for skin toxicity
promoted by breast radiotherapy treatment.

Our study noted that Cavilon™ did not entirely prevent the development of breast radiodermatitis, as
most showed stage 1 skin toxicity, even with the topical application of Cavilon™ and sunflower oil.
Schmudt et al.?* observed similar results with topical methylprednisolone and dexpanthenol, in which
both creams improved radiation radiodermatitis but did not prevent its onset. These findings show
that radiation generally causes breast skin toxicity, even with adjunctive drug therapy.

It has been estimated that about 95% of women undergoing radiation therapy develop some degree
of radiodermatitis.® This post-radiation skin reaction occurs due to this radiosensitive organ’s high
cell renewal capacity. When skin cells are stimulated by ionizing radiation, the molecules undergo
hydrolysis, generating oxidative stress in the irradiated tissue. Consequently, the DNA of the cells is
damaged, leading to acute inflammation.” It is possible that Cavilon™ neutralized the effects of

oxidative stress through its therapeutic compounds, such as hexamethyldisiloxane, isooctane, acrylic



copolymer, and polyphenylmethyloxane. We do not know the mechanism of Cavilon™’s action in
treating radiodermatitis, so further studies are needed to investigate it.

This study has some limitations that merit careful consideration. Although the sample size is adequate
for preliminary findings, it is relatively small for generalizing the results across all breast cancer
patients undergoing radiotherapy. Furthermore, the study’s duration was limited to the immediate
period of radiotherapy (the long-term effects of the treatments on skin recovery and health were not
assessed). Future studies should consider these factors to validate and extend our findings.

In our study, 2 patients progressed to stage 3. One of them was only in the medial quadrant (sunflower
oil), and the other was in both quadrants (medial [sunflower oil] and lateral [Cavilon™]). For ethical
reasons, the authors implemented a third medication (mometasone furoate cream 1%) in patients who
progressed to stage 3 radiodermatitis (2/19). The inclusion of mometasone furoate was intended to
prevent the evolution of skin toxicity to stage 4. We decided to include a third medication to maintain
the patient’s safety and ensure the continuity of the proposed radiotherapy treatment. Thus, no patient
in our study evolved to stage 4 breast radiodermatitis, nor was it necessary to discontinue radiotherapy
treatment because of the side effects it could cause. It is worth noting that stage 4 radiodermatitis, in
addition to interrupting treatment, can cause damage to the quality of life of breast cancer patients

undergoing radiotherapy.

Conclusions

Taken together, our findings suggest that Cavilon™ may be more effective than sunflower oil in
reducing the progression of breast radiodermatitis from stage 1 to 3. The study indicates the superior
efficacy of Cavilon™ over sunflower oil in managing radiodermatitis in breast cancer patients.
Cavilon™’s protective properties may reduce the need for treatment interruptions, thereby improving

patient outcomes during radiotherapy.
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Figure 1. Experimental protocol of the study: Cavilon™ (lateral quadrant) and sunflower oil (medial

quadrant) were applied on Mondays and Thursdays over 5 weeks of radiotherapy.

5 weeks
\

= )
° ° @
D001 & :
Cavilon (CV)

Sunflower oil (SO)

- Patient selection
- Radiotherapy (2.0 Gy)

Radiotherapy (2.0 Gy) + application of Cavilon or Sunflower oil.

Figure 2. Stages of radiodermatitis in cancer patients undergoing radiotherapy treatment and

protective topical use of sunflower oil or Cavilon™ (n=19).

—~ 80—
e
£ o 1 Sunflower oil
g [ Cavilon
g
S 40+
©
©
®  20-
(0]
[®))
& 1 —h_
()]
0 1 1 1 1

Stage0  Stage 1 Stage2 Stage 3



