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ABSTRACT
Purpose

Almost 95% of patients undergoing radiotherapy
treatments will develop a form of radiodermatitis.
Despite this prevalence, treatment recommenda-
tions lack consensus, and clinical practices differ.
The purpose of this scoping review is to examine
the literature for radiodermatitis treatment options
occurring in persons with head and neck, as well as
breast, cancer and to report the pain felt by these
populations after receiving radiotherapy.

Methods

A scoping review based on the Preferred Report-
ing ltems for Systematic reviews and Meta-analyses
extension for Scoping Reviews (PRISMA Sc-R)
checklist was performed. To identify the sources of
evidence, the MEDLINE, CINAHL, Cochrane, LiSSA
and Google Scholar databases were searched. All
available articles published in the French and English
languages were included.

Results
Two hundred fifty-five studies met the inclusion cri-
teria. The included studies demonstrated heteroge-
neous results, owing to significant variations in the
interventions, the controls and the assessment tools.
The quality of the evidence was found to be low and
at high risk for biases.

Conclusion

This scoping review provides a broad overview of the
available data and highlights the paucity of high-
quality evidence to guide therapeutic interventions
for the optimal management of radiodermatitis.
Since radiodermatitis is a common injury of radio-
therapy for breast cancer and head and neck cancer,
more research is needed to guide the prevention and
treatment of radiodermatitis for patients suffering
from this complication.

INTRODUCTION
Cancer is among the leading causes of non-accidental
deaths worldwide, with more than 19 million peo-

ple diagnosed each year; nearly 50% of them receive
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radiation therapy (1). Curative approaches include
surgery, radiotherapy and chemotherapy, with an in-
creasing reliance on multimodal therapy to achieve
better survival outcomes. Therapy intensification is
associated with an increased risk for treatment tox-

icity.

Head/neck and breast cancers are especially prone
to developing radiodermatitis (2). This is due to the
intrinsic radiosensitivity of these skin areas, added to
increased creasing, risk for maceration, contact with
clothing and overall range of motion, in addition
to the high doses delivered for curative-intent treat-
ments. Radiotherapy is an integral part of head/neck
cancer and breast cancer management (3). Typically,
curative patients receive one treatment per day, five
days a week for four to eight weeks. Despite advances
in technology, cutaneous adverse events in the form
of acute radiation-induced skin reactions, or acute

radiodermatitis, still arise and reflect the skin toxicity

of radiation therapy (Figure 1).
| 4

Figure 1: Radiodermatitis of right breast and axilla

(shared with patient’s informed consent)

Radiation therapy uses radiation to destroy cancer
cells, subjecting healthy tissue to radiobiological
risks (4). Evidence demonstrates that almost 95%
of patients undergoing radiotherapy treatments will
develop some form of radiodermatitis (4, 5). This
can manifest in clinical practice mostly as a very mild
radiodermatitis that is often treated with the appli-
cation of a moisturiser to prevent the drying of the
skin. Skin irradiation often leads to a complex pattern
of tissue injury involving epidermal and endothelial
cells within blood vessels’ walls, as well as an inflam-
matory cell recruitment. Radiodermatitis, also called
radiation dermatitis, radiation-induced skin reactions
or radiation injury, is a side effect of ionising radia-
tion delivered to the skin, most commonly caused
by radiotherapy treatment (4). Conventional two-
dimensional radiotherapy (2D-RT) was widely used

in recent decades, with satisfactory disease control but
a high probability of toxicity. Three-dimensional con-
formal radiation therapy (3D-CRT) is based on com-
puted tomography or magnetic resonance imaging,
which allows for a better delineation of the tumour
target and reduced toxicity to normal tissues (6).
Compared to conformational radiotherapy, intensity
modulated radiotherapy and volumetric modulated
arc therapy improve target volume conformity and
normal tissue sparing, resulting in reduced acute and
late toxicities (7). The radiation beam, technique,
fractionation regimen, concomitant chemotherapy
or targeted therapy, irradiated site, tumour factors
and patient-specific factors each have an impact on
the risk and potential severity of radiodermatitis (8).
Radiodermatitis may affect patients’ quality of life,
such as by inducing additional stress or discomfort,
restraining certain movements depending on their
location or increasing the financial burden associated
with treatment. In more severe cases, radiodermatitis
might also impact the radiation therapy itself, espe-
cially if a modulation of the total dose administered
is required, or if the treatment must be temporarily
or permanently ceased (9). Pain can also be associ-
ated with radiodermatitis. To decrease pain, the area
can be covered by wound dressings (10-18); how-
ever, their effectiveness remains uncertain (19, 20)
and their removal is mandatory before each radia-
tion session. Otherwise, the healthy tissues would
receive a higher dose, especially to the skin, due to
the phenomenon of dose build-up, also known as the
‘bolus effect’. If radiodermatitis is exposed to the air,
patients suffer more, which means their anxiety level
is typically higher than if the area were covered with
wound dressings. Because of the lack of evidence on
the efficacy of products and dressings, there are no
therapeutic consensus recommendations for the treat-
ment of radiodermatitis (20—23). The literature notes
that interventions are still based on anecdotal data
with poor levels of evidence (4, 24). For many types
of wounds, advanced dressings are widely used, as
they are believed, for example, to lower pain, promote
healing and may be kept in place for up to seven days
(25-27). Changing a dressing every day may cause
skin irritation and result in additional skin rupture,
greater pain, a need for closer patient monitoring and
higher costs (19, 20).

The prevention and treatment of acute radioderma-
titis are of the utmost importance for minimising
adverse events, decreasing patient morbidity and
increasing patient quality of life (28, 29). To our

JOURNAL OF WOUND MANAGEMENT
OFFICIAL JOURNAL OF THE EUROPEAN WOUND MANAGEMENT ASSOCIATION



SCIENCE, PRACTICE AND EDUCATION

knowledge, and despite an increase in the number
published studies, only a few clinical interventions
have emerged as reliable way to prevent or treat ra-
diodermatitis (19). With this in mind, we conducted
a scoping review aimed at examining the literature
for radiodermatitis treatment options occurring in
persons with head/neck and breast cancer and to
report on the pain felt by these populations after
having radiotherapy.

Scoping review question and objectives:
What treatment is used on radiodermatitis for people

with head and neck and/or breast cancer?

How was pain felt by people with a head and neck

and/or breast cancer after a radiotherapy treatment?

The objectives were:
1) To examine the extent and nature of the evidence
on the skin and wound care treatment of radioder-

matitis

2) To report pain felt by people with a head and neck
and/or breast cancer after a radiotherapy treatment

3) To identify gaps to improve research and clini-
cal practice for patients” quality of life during their

radiotherapy treatment

METHODS
This scoping review is based on the Preferred Re-
porting Items for Systematic reviews and Meta-anal-
yses extension for Scoping Reviews (PRISMA-ScR)
Checklist (30). No review protocol was registered or

published prior to this scoping review.

Eligibility criteria
We included all types of studies, regardless of sample
size or year, reporting the prevalence of either female
or male head/neck and/or breast cancer patients over
the age of 18 and receiving a radiotherapy treatment.
We imposed no geographical limitations. No distinc-
tions were made regarding what kind of radiotherapy
was received. Only sources of evidence published in

English and French were included.

Information sources and search strategy
To identify relevant sources of evidence, the Popu-
lation-Concept-Context (PCC) method (P=persons
with head/neck and/or breast cancer receiving a ra-
diotherapy treatment in a hospital context) recom-
mended by the Joanna Briggs Institute for Scoping

Reviews (31) was used. First, MB performed an ex-
ploratory search in the databases MEDLINE and
CINAHL to identify keywords in the articles’ titles,
abstracts and MeSH terms or subheadings. Second,
we combined all identified keywords to deliver a com-
plete search strategy for the MEDLINE, CINAHL,
Cochrane, LiSSA and Google Scholar databases. We
used an exhaustive list of keywords/concepts to define
radiodermatitis, radiotherapy, treatment, pain, head
and neck cancer and breast cancer. These lists were
validated by two researchers (MC, SP) prior to the
research and can be found in Table 1. The searches
were conducted in May and June 2021.

Selection of sources of evidence
All articles were classified with the bibliographic soft-
ware Endnote version X9 following the PRISMA-ScR
strategy. MB removed duplicates. A second revision
was necessary after the retraction of the duplicates,
since too many titles and summaries were inappropri-
ate documents. The list can be accessed online as a
supplementary file. MB and ABG blindly reviewed
all titles and abstracts. We then discussed divergences.

A third reviewer was not needed.

Collating, summarising, and
reporting the results
Relevant information was extracted from the selected
articles using a standardised abstraction form docu-
menting 41 items. To help generate summative state-
ments or recommendations, we grouped key findings
into a thematic description. The data extraction was
executed by three research teams containing eight
medical students each. Descriptive statistics were
generated for selected results using Microsoft Excel
and expressed as sums, range and arithmetical mean,

when relevant.

RESULTS
The initial literature search yielded 2273 sources of
evidence and 350 after withdrawal of duplicates, ar-
ticles in a language other than English or French and
unrelated articles to research question. An important
characteristic of this literature review was the with-
drawal of 49 titles and abstracts for various reasons
(see Figure 2), and the incomprehension of finding
them in the databases. In the end, the second expert
has removed another 51 titles for a total of 249 arti-
cles adjusted to 255 with the addition of 6 articles in
the June 2021 update. Then, a total of 255 articles
were analysed. The PRISMA flowchart (Figure 2)

illustrates the process and reasons for exclusion.
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Figure 2: PRISMA-ScR flow diagram

¢ 33 articles identified
during exploratory
research

research:

Records identified through database

¢ MEDLINE n = 1395

¢ CINAHL n = 361
¢ Cochrane n = 481

e LiSSan=3

* Google Scholar n = 0
Evaluated for inclusion n = 2273

¢ Records after automated
duplicate removal n = 501

* Excluded languages n = 166

¢ Unrelated to research
question n = 1256

Excluded n = 1923
1 Website

Abstracts excluded (with reasons):

2 Commercials

3 Additional duplicates
5 Conference abstracts
3 Editor’s letters

3 Editorial notices

Second reviewer:

¢ 51 other author
duplications or research
protocols without results

Excluded n = 51

1 Unknown journal

1 Author replication

12 Unknown authorship
19 Protocol without results

Excluded n = 49

Title and abstract screened by two experts

* 1 record withdrawn

* 6 added from database update (June 2021)

Included for analysis n = 255

Data extraction

We extracted data into a table including the author
name, country, year of publication, study design, pa-
tient population with inclusion and exclusion criteria
and oncologic treatment modalities. For randomised
controlled trials, the interventions and the controls
were extracted. Treatment intention was divided into
prophylactic or therapeutic intent. Additionally, we
extracted investigators’ attitudes towards potential
dose build-up effects caused by the intervention. The
results of primary studies were listed regarding radio-
dermatitis and pain, and adverse events were noted.
Potential biases within studies were consigned, and
internal validity, as well as the methodology itself, was
appraised. MC, HS, DS, JL, EM, MED, AP and AJD
completed the data extraction. MB and SP reviewed
the entire process.

Characteristics of sources of evidence
For this scoping review different kind of evidence
have been analysed : 15 systematic reviews (7,89%),
101 randomised controlled trials (53,16%), 11

nonrandomised clinical trials (5,79%), 6 prospec-
tive observational studies (3,16%), 6 retrospective
studies (3,16%), 12 longitudinal studies (6.32%),
2 cross-sectional studies (1,05%), 13 case reports or
case series (6.84%) and 24 clinical guidelines or ex-

pert consensus (12%).

Publications ranged from 1979 to 2020. Only 15
sources of evidence were recorded for the years 1979
through 1999. The number of publications per year
increased steadily beginning at the turning of the 21st
century, though there was a decrease from 2015 to
2020. The geographical origin of the included articles
was centred on industrialised countries. There was
only a small number of international collaborations
among the expert consensus papers, and only a few
articles (n = 19) originated in South-East Asia. More
than half of these investigated radiodermatitis among
head and neck patients.

Study population
All studies included patients with either head and

JOURNAL OF WOUND MANAGEMENT
OFFICIAL JOURNAL OF THE EUROPEAN WOUND MANAGEMENT ASSOCIATION



SCIENCE, PRACTICE AND EDUCATION

Figure 3: Distribution of treatments within the included studies
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neck and/or breast cancer, or a radiodermatitis treat-
ment not pertaining to any specific tumoral site. Less
than half (n=45, 24%) focused on head and neck
cancer, while 58% (n = 109) of the articles focused
on breast cancer patients. Six percent (n = 12) inves-
tigated radiodermatitis in both head and neck and
breast cancer patients, and 16% (n = 30) examined

radiodermatitis treatment as a whole.

Critical appraisal within
sources of evidence
The overall methodological quality of the included
sources of evidence was found to be low. Most articles
contained a bias jeopardising their results’ reliability.
More than 70% (n = 135) contained at least one
identifiable bias. Only 13% (n = 25) were found to
be of high methodological quality. Of these, 3% (n =
5) were classified as free of biases, and the remaining
11% (n = 20) had minor biases, such as minimising
and controlling the potential impact on data. A total
of 81 sources of evidence (43%) did not disclose any
conflict of interest, and 83 (44%) did not disclose
funding. Only 15 (8%) did disclose any conflict of

interest among their authors.

The generalisability of the study results to the North
American oncology population was found to be
good in fewer than 25% (n = 47) of the sources of
evidence. There was a wide geographical diversity of
study populations, with intrinsic variations in skin
phototype, lifestyle habits, cultural tolerance to pain
and discomfort, socioeconomic resources, genetic
susceptibility and tumour type and site prevalence
(e.g., nasopharyngeal carcinoma in South East Asia,
versus non- nasopharyngeal carcinoma cancers else-

where in the world). Head and neck cancer studies

Other Combi- None
nation studied

assessed both genders, with a strong male predomi-
nance, while breast cancer studies exclusively assessed

female patients.

Outcomes of individual
sources of evidence
The reported outcomes of the included sources varied
according to the intervention used to prevent and
manage radiation dermatitis. Pain was measured in
only 26% (n = 50) of the included studies. It should
be highlighted that pain is often included in qual-
ity of life outcomes. Characteristics and outcomes
included in a selection of the included studies most

representative of the higher quality data are available
in Table 4.

Synthesis of results
The included studies showed heterogeneous results,
as the interventions, controls, assessment tools and
outcomes were assessed differently. Figure 3 shows
a visual representation of the treatments used. A to-
tal of 34 (17%) studies described the use of topical
agents, such as different creams or ointments; this
was followed by oral applications (n = 4), such as
curcumin; wound dressings (n = 3); and cognitive
behavioural therapy with hypnosis (n = 2). All treat-
ments were applied either before, during or after a
radiation session. Figures 3, 5 and 6 provide a sum-
mary of the topical agents and dressings used for
the treatment of radiodermatitis and the effects of

pain relief.

Twenty-four sources of evidence (12%) measured
pain using a visual analog scale (VAS) for breast
cancer patients, 26 (13%) applied a different meas-

urement tool or a self-administrated questionnaire,
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Figure 5: Topical agents and dressings’ impact on radiodermatitis
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Figure 6: Topical agents and dressings’ impact on pain
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three (2%) did not specify and 56 (29%) did not
assess pain. In the head and neck cancer population,
seven sources of evidence (4%) used a VAS scale; 11
(6%) applied a different measurement tool, such as a
numerical grading scale; or collected qualitative data.
One source of evidence (0.5%) did not specify the
tool used, and 26 (13%) did not measure pain at all.
The pain felt by patients secondary to radiotherapy
treatment for head and neck and breast cancer was
weak (18). Pain was mostly represented by the con-

cept of quality of life.

Treatment modalities
Different treatment modalities were reported. Most
(52%, n = 102) of the studies described either the
application of creams, lotions or ointments. The use
of different wound dressings was used in 10% (n =
20), and 6% (n = 11) of the studies reported the ad-
ministration of oral treatments. Different treatments,
such as hyperbaric oxygen, photo-biomodulation or
hypno-sedation, were reported in 16% (n = 32) of
the studies, and 10% (n = 19) used a combination
of treatments. Seven percent (n = 14) were system-

Data synthesis

5% 0%

atic or non-systematic reviews and did not address a

specific treatment.

Effect of topical interventions
Topical treatments represented 52% (n = 102) of the
therapies for radiodermatitis and radiation-induced
pain. Out of these, 52% (n = 53) reported favour-
able outcomes on radiodermatitis, and 33% (n = 34)
showed no effect. Of the 102 studies reporting topical
treatments, 49% (n = 50) reported radiation-induced
pain. The application of a topical treatment was dem-
onstrated in 22% (n = 22) of the studies on pain
relief, and 24% (n = 24) reported topical treatments

as having no effect.

Effect of dressings
Advanced wound dressings, such as foam dressings,
were used in 10% (n = 20) of the included studies;
out of these, 60% (n = 12) showed a positive effect
on radiodermatitis, while 25% (n = 5) were neutral
or even had a negative impact on radiodermatitis.
With the application of a dressing in 50% (n = 10)

of the studies, pain was relived, whereas in 5% (n =
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1) no effect was reported and 25% (n = 5) did not
assess pain.

Effect of oral treatments
Of all the included studies, only 6% (n = 11) as-
sessed oral treatments for radiodermatitis or pain, and
among these, only 36% (n = 4) reported favourable
results for radiodermatitis and/or pain.

DISCUSSION
The purpose of this scoping review was to provide
an overview of treatment options for head and neck
as well as breast cancer patients with radiodermatitis,
to report pain felt by patients after a radiotherapy
treatment and to guide clinical practice to enhance

patient outcomes.

The designs of the included studies varied from
descriptive to experimental, including randomised
controlled trials and guidelines. There was a variation
in sample size, study duration, treatment modalities
and their effects. Most of the literature came from
small, single-institution studies with limited power
to detect differences between treatment and control
arms. Our results demonstrate that there is a het-
erogeneity of reported outcomes using mostly low
levels of evidence. There is a gap between theory and
clinical practice on the treatment of radiodermatitis;
however, the included study protocols did use experi-
mental designs, therefore they contribute to the body
of knowledge suitable for guiding clinical practice.

This scoping review demonstrates a variety of treat-
ment options for breast and head and neck cancer
patients with radiodermatitis, even though different
dosages were applied. Radiodermatitis was mostly
treated using creams, lotions or ointments. The treat-
ments were most often compared using no group
control, thus comparisons across trials were difficult.
An additional difficulty was the use of different der-
matitis assessment tools and the inconsistent selection
of study endpoints. Pain was assessed in only 24%
of the included studies, and done so using different
assessment tools. The VAS was the most commonly
used tool. Clinical practice demonstrates that pain is
a common side effect when undergoing radiotherapy
(32), but it is mostly not included as an outcome in
head and neck and breast radiotherapy studies. This
can lead to a lack of consensus on what constitutes

standard of care for radiodermatitis.

Strengths and limitations

This scoping review included a wide range of sources

of evidence based on different designs and provided
a wide overview of treatment options for head and
neck as well as breast cancer patients with radio-
dermatitis. Additionally, we reported how pain was
assessed. We included various sources and different
levels of evidence. Studies on radiodermatitis treat-
ment are mostly studies with higher evidence levels
from single-institution studies with limited power. As
we did not assess the studies’ methodological quality,

no recommendations can be made.

CONCLUSION AND IMPLICATIONS
FOR CLINICAL PRACTICE
This scoping review presents an overview of treat-
ment options for head and neck and breast cancer
patients with radiodermatitis, as well the pain felt
by patients after radiotherapy treatment. The avail-
able literature has not clearly defined optimal treat-
ment possibilities. We, therefore, suggest increasing
the investigation of valid treatment options to guide

clinical practice.
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Key messages
» Clinicians must, at minimum, follow the best
guidelines on wound care treatment, so as not
to cause any harm or negative interactions with

the radiotherapy treatment.

u The literature is heterogeneous and has not
clearly defined optimal treatment options for
radiodermatitis. Sadly, no consensus on the

treatment of radiodermatitis.

u There is a gap between theory and clinical
practice on the treatment of radiodermatitis and

the importance of developing research.
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