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Can the dermatitis from the hot spot be minimised by barrier film?
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Introduction

Breast conservative surgery followed by radiotherapy
has been increasingly used for treating breast cancer,
particularly for those with early stage disease to allow
organ preservation while maintaining similar oncological
outcomes when compared to mastectomy (1,2). Traditional
radiotherapy in such settings includes treating the whole
breast in conventional fractionation of 2 Gray (Gy) per
fraction to total 25 fractions over 5 weeks, with or without
boost to the tumor bed to further decrease local recurrence
(3,4). However, this approach poses significant implications
to both patients (e.g., compliance, quality of life) and
healthcare systems with limited radiation machine time due
to the long course of treatment. Additionally, its effectiveness
has been debated due to the hypothesis that most breast
tumors have similar sensitivity to radiotherapy fraction
size as normal tissue. Therefore, alternative radiotherapy
schedules consisting of hypofractionation, which involve
the delivery of each radiation dose more than 2 Gy over
a lower number of fractions, have become widely studied.
Theoretical advantages include improvement in breast
tumor cell death and shortening of treatment time, but
there also exists concern of potential increase in long term
delayed toxicities of normal tissue. Four large randomized
trials—The Royal Marsden Hospital/Gloucestershire
Oncology Center (RMH/GOC) trial (5,6), the UK
Standardization of Breast Radiotherapy (START) trial A
and B (7-9), and the Canadian trial (10), have published
their 10-year long term results comparing hypofractionated
regimes using 15 to 16 fractions over 3 and 3.2 weeks
with conventional radiotherapy. All trials confirmed non-
inferiority of hypofractionated regimes in terms of local
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recurrence and survival, and no significant difference in
long term cosmesis and breast shrinkage between the two
groups. With such results, hypofractionated radiotherapy
had now become the new standard of care. However, there
is underuse in large breasted women due to concern about
the skin toxicity resulting from dose inhomogeneity. So
far, only scare data is available in this situation because the
Canadian trial excludes patients with breast width more
than 25 cm and the other three trials only include 10-16%
patients with large breast based on baseline photography.

Dosimetric results of Patel et al.

In the article accompanying this editorial, Patel er a/. (11)
reported the risk of acute radiation skin reactions and
potential predictors for such toxicity in their cohort of large
breasted patients (defined as whole breast clinical target
volume >1,000 cc) treated with hypofractionated breast
radiotherapy under institutionally-designed dosimetric
guidelines which limit V105 (volume of breast receiving
more than or equal to 105% of dose) <10-15% and V110
(volume of breast receiving more than or equal to 110%
of dose) <0%. A total of 505 breasts in 202 patients treated
from year 2012-2017 were evaluated. Whole breast
radiotherapy was delivered by either 3-dimensional (3D)
field-in-field technique or intensity modulated radiotherapy
(IMRT), and almost all patients (99%) received lumpectomy
cavity boost using photons or electrons. The rates of grade
1, 2 and 3 acute CTCAE (Common Terminology Criteria
for Adverse Events) version 4.0 toxicities were 55%, 40.8%
and 3.4% respectively. Four factors had been identified as
significant predictor for grade 3 dermatitis: age >64 [odd
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ratio (OR) 4.0; 95% confidence interval (CI), 1.3-12.3,
P=0.016], whole breast-clinical target volume >1,500 cc (OR
4.3; 95% CI, 1.5-12.3, P=0.006), body mass index (BMI) >34
(OR 3.9; 95% (I, 1.0-14.5, P=0.044), and whole breast CTV
V105>10% (OR 5.3; 95% CI, 1.5-19.3, P=0.011). Increased
rate of grade 3 dermatitis were observed in patients with
increased numbers of factors (1.0% for 0-1 factors, 2.5% for
2 factors, 6.3% for 3 factors and 40% for 4 factors).

In previous studies, large breast volume has consistently
been identified as a significant predictor for both acute
and later skin toxicities in whole breast hypofractionated
radiotherapy (12-14). It is recognized that radiation
dose homogeneity within the breast is more difficult to
be achieved in large breasts, but data on the impact of
dosimetric parameters on acute skin toxicity remain scare.
There are a few studies which showed no significant
correlation of dosimetric parameters to acute toxicity, in
contrast to the current study which showed a correlation
of V105>10% with acute dermatitis. One Italian study
from a single institution on 212 women receiving
40.04 Gy in 15 daily fractions with or without boost found
that only breast volume, use of boost, and surgical deficits
were predictors for any grade of acute dermatitis (13). Other
dosimetric parameters (including breast volume or boost
volume receiving >100%, >104% or >107% dose) were not
significant. Such discrepancy from the current study could
be due to the smaller breast volume (median 813.8 cc, range
89.6-1,892.1 versus median 1,261.3 cc, range 1,115.25—
1,510 cc in current study), lower number of patients
receiving a boost (26% versus 99%), and the relative
volume instead of absolute volume received more than the
prescribed dose being included in the Italian study. Another
randomized trial involved 287 women with three-quarter
were overweight based on BMI and half treatment plan
with dose maximum >107% showed that hypofractionated
radiotherapy (42.56 Gy in 16 fractions) had even lower >
grade 2 acute skin toxicities compared with conventional
radiotherapy (15). However, the lack of other details in
the dose-volume histogram (e.g., the maximum point
dose, volume of tissue receiving over the prescribed dose)
in the radiation plan from this study makes it difficult to
make a concrete recommendation about the appropriate
dosimetry in planning. A study conducted by Dorn et 4l. (14)
on 80 breasts in obese women with median BMI of
29.2 kg/m’ and median breast volume of 1,351 mL treated
with 42.56 Gy in 2.66 fractions found that only breast
volume was associated with acute moist skin desquamation.
Dosimetric parameters including V105, V107 and V110
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had been recorded and were found to have association
with larger breast volume. However, there is no direct
examination of correlations between such parameters to
occurrence or severity of acute dermatitis. Therefore,
the current study had the strength to provide a clear and
objective dosimetric recommendation to limit V105<10%
when planning hypofractionated radiotherapy in large
breasted women based on results from large sample size
of over 500 large breasts (all with volume >1,000 cc) and
nearly all received boost which is commonly required
in post-breast conservative surgery radiotherapy. This
finding concurs with the latest ASTRO 2018 guideline (16)
which recommends to minimize the volume of breast
tissue receiving more than 105% of the prescribed dose to
reduce acute skin toxicity. However, several caveats should
be considered when implementing such dose homogeneity
guideline including the prerequisite use of modern radiation
planning technique (either field-in-field or intensity
modulated radiation therapy), unknown applicability to
treatment in prone position, and lack of long-term skin or
subcutaneous or cosmetic outcomes correlation. Special
attention and more stringent dosimetric criteria may be
required in patients with other risk factors of skin toxicity that
had been proposed in the study (age, breast volume, BMI) or
other studies (e.g., diabetes mellitus, use of chemotherapy).

Apart from the effort in determining the most
appropriate dosimetry parameters in radiation planning
to minimize radiation dermatitis, the role of preventive
measures and treatments had also been studied; one of such
is the use of barrier films.

Efficacy of barrier films on reducing radiation
dermatitis

A variety of products such as topical agents and dressings
have been investigated on their efficacy in the treatment
and prevention of radiation dermatitis, which manifests
with increasing severity as erythema, dry desquamation,
and moist desquamation (17,18). A meta-analysis conducted
by Chan et al. on the treatment of radiation dermatitis
concluded that there was insufficient evidence for the
efficacy of any topical creams to significantly reduce the
extent or grade of skin reactions (18). On the other hand, a
recent review by Fernandez-Castro et /. in 2017 suggested
that barrier products have potential in minimizing skin
reactions (17).

In the prophylactic setting, trials on Mepitel Film
(Molnlycke Health Care), a dressing applied to the breast
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for the entire duration of radiation show promise in
reducing the development of severe skin reactions through
protection against friction-induced mechanical damage
to radiation-damaged skin (19,20). In the original New
Zealand phase III study conducted by Herst ez al., 78
patients were randomised to receive Mepitel film on either
the lateral or medial halves of the breast (19). While the
incidence of moist desquamation was 26% in the control
regions receiving aqueous cream, Mepitel film was able to
completely prevent the development of moist desquamation
(0%; P<0.001) (19). Both results suggested that Mepitel
film significantly reduced the severity and incidence of skin
reactions (P<0.01 for both) (19).

Moller ez al. recently replicated the study using a Danish
cohort (n=79), and found that while patients perceived
significant improvements in skin reactions using a modified
RISRAS scale (P=0.005), the blinded observer-rated results
found no significant differences (P=0.1) (20). However,
the Danish study may be under-powered, as their patient
population comprised primarily of lumpectomy patients
receiving breast radiation (71%), who are at lower risk
of developing radiation dermatitis when compared to
mastectomy patients receiving chest wall radiation (21).

A study using Hydrofilm polyurethane, an alternate
barrier-forming semi-permeable skin dressing, also
found promising results on prophylaxis of radiation-
induced skin reactions (22). In a similarly designed intra-
patient randomized study (n=62), Schmeel ez 4/. found
that Hydrofilm completely prevented moist desquamation
compared to control lotion (10%) (22). In addition, the
Hydrofilm group had lower observer-rated RTOG skin
reaction scores (P<0.001) and lower patient-reported
subjective pain and (P=0.04) and itching (P=0.001) symptom
severities as evaluated using the RISRAS (22).

These results suggest that the use of barrier films
in the prophylactic setting may reduce the severity of
skin reactions and symptoms, and completely prevent
development of moist desquamation which is associated
with significant impairment to quality of life.

Potential of barrier films in minimizing hot spot
dermatitis

Such barrier films may be of potential use in prophylactically
minimising radiation dermatitis in hot spots, which are
regions of maximum radiation dosage that have been
reported to vary by as much as 5% to 27% above the
dose prescription, with a magnitude typically ranging
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from 5-15% (23,24). This lack of dose homogeneity can
potentially lead to increased severity of radiation dermatitis,
with large-breasted women being particularly at risk given
an increased chest wall separation and potentially larger
BMI (11,23,25). In a 2013 study by Sun et al., it was found
that 79%, 50% and 75% of areas of moist desquamation
in the breast, inframammary fold, and sternal area had hot
spots located in the same region (26). Hot spots around
the nipple and inframammary fold were limited to a whole
breast clinical target volume of less than 105% in the study
by Patel et al.; however as previously stated, such hot spots
at V105 greater than 10% elsewhere on the breast were
found to be significantly predictive for grade 3 dermatitis
(moist desquamation in regions other than skin folds)
(P=0.01) (11). Given the reported efficacy of barrier films
in reducing grade 3 dermatitis, as was seen in the study
by Herst et al. where no patches of skin treated with the
Mepitel film developed moist desquamation, these films
may be of particular use in hot spots which are inclined to
such skin reactions (19). Similarly, the study by Schmeel
et al. also found that there were no incidents of moist
desquamation in patients treated with Hydrofilm compared
to those treated with lotion alone, further suggesting the
utility of such films for prophylaxis in hot spot (22).

It should be noted that the results of some older studies
contradict those of Patel et /. (11) and found that there
was no significant difference in skin reactions in hot spots
compared to other regions of the breast; as such, there
is a possibility that barrier films may not demonstrate
significant clinical utility in reducing dermatitis in hot spots
regions relative to other areas. Such results were found in
a 1999 study by Vikram et 4. (n=40) on patients receiving
brachytherapy, which found the incidence of complications
in the highest dose quartile was not significantly higher than
that of lowest dose quartile (24). However, given the small
sample size, there may not have been sufficient incidents
of reactions to detect differences clinically significant
complications in the high dose group relative to the low
dose group.

While the literature on the use of barrier films in limiting
radiation dermatitis in hot spots is relatively scarce, there
are indications that these films may be of utility. Overall, the
prophylactic use of barrier films has the potential to reduce
the incidence and severity of radiation dermatitis, resulting
in general improvements in quality of life. Additional
high-quality studies of increased sample size are needed to
confirm the efficacy of barrier films, particularly in hot spot
regions.
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