OINIAN

V]IK 616.6-06+615.5-02+615.849.06
DO http://doi.org/10.30978/UJDVK2018-4-70

ISSN 1727-5741 (Print), ISSN 2522-1035 (Online)

C. Diehl

Universitd Degli Studi Guglielmo Marconi, Rome, Italy

Cutaneous side effects of oncology treatments
Part Il. Radiafion therapy

Besides chemotherapy, radiation therapy (RT) is another modality of treatment for malignant tumours. In the same manner
as chemotherapy, RT is susceptible of inducing cutaneous side effects to the treated patients. Their severity will widely
vary according to various factors related to the treatment, such as total dose, fractionation or not of the same and individual
sensitivity of the patients. These side effects may be acute, occurring immediately after RT, or consequentiallate, occurring
after some time of RT, even after cessation of the procedure, or chronic and in this case may last many years and even all
over the life. The most frequent acute adverse events with RT are acute radiation dermatitis, radiation burns and radiation
recall. The most common consequentiallate event is radiationinduced fibrosis, and among chronic side effects chronic
radiation dermatitis is the most often observed. Besides preventive measures whose efficacy is limited, management and
treatment are compulsory and must be wellknown by the dermatologists. These treatments will vary according to the nature
of the side effect encountered, but also in function of its severity. This review is aimed to provide a better knowledge of the
cutaneous adverse reactions in RT and help more adequately the affected patients who will seek help from their practitioner.
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Introduction

Besides chemotherapeutical treatments, radiation
therapy (RT), i. e. the use of ionizing radiation (IR)
is the second important treatment modality in can-
cerology. Cutaneous side effects are a significant
adverse effect of RT. Although rarely life-threate-
ning, these adverse effects are of importance for the
patient and must be treated adequately by both the
radiotherapist and the dermatologist. Skin reac-
tions to radiation are largely a function of tech-
nique, total dose, volume, and individual variations
in treatment [1]. The improvements in technology
and modalities of treatment in RT have consider-
ably reduced the burden of cutaneous complica-
tions in RT. Cutaneous adverse events in RT are
commonly graded as acute, consequential-late, or
chronic [2]. Acute events occur within 90 days.
Consequential-late side effects may be observed
after this period and may sometimes become chron-
ic and last over years [2].

Acute cutaneous side effects of RT

They include mainly acute radiation dermatitis,
radiation burns and radiation recall.

Acute radiation dermatitis (ARD)

ARD is experienced to various degrees by great
number of patients undergoing RT.

The incidence of these reactions and their sever-
ity are depending on the total radiation dose, the
dose per fraction, the overall treatment time, beam
type and energy and the surface area of the skin
that is exposed to radiations [2]. It will also depend
on the irradiation site: its incidence in patients
treated with RT for locoregionally advanced head
and neck cancer was reported as ranging between
respectively 47 and 94 % (grade 0—2) and 3 to 46 %
(grade > 3) depending on the radiotherapy regimen
used [3].

In Japanese patients treated with whole breast
conventional therapy [4], the incidence was 94 % of
grade 1—2 and 2% of grade > 3, whilst in another
group of patients treated with whole breast hypo-
fractionated therapy, the incidence was slightly
lower: 82 % of grade 1—2 and 2% of grade > 3. In
another study [5] comparing conventional radio-
therapy (CRT) and intensity modulated radiation
therapy (IMRT) in breast cancer, the latter treat-
ment decreased the risk of occurrence of radioder-
matitis (grade 2—3) from 52% to 39%. In the
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RTOG 9003 study [6] the rates of acute grade skin
toxicity were slightly higher with hyperfraction-
ation (11%) and accelerated fractionation with
concomitant boost (11 %) compared with standard
fractionation (7 %). Interestingly, in children and
adolescents receiving radiotherapy for the treat-
ment of paediatric sarcomas [7], the results were
online with those previously reported in adults:
grade 1: 32 %, grade 2: 45 %, grade 3: 12 % and grade
4:2%. A significant association for increased grade
of skin toxicity was observed between dose, volume
of skin treated above 4000 Gy and use of a bolus.

In a comparative study of the occurrence of radia-

tion dermatitis, black patients reported more severe

skin problems than Caucasians [8]. It is well admit-
ted that the addition of chemotherapy to radio-
therapy (chemoradiotherapy) increases the acute
side-effect profile of treatment [9] particularly
when combined with altered fractionation regi-
mens. In a reported phase IIT study [10] in which
the majority of patients received > 60Gy with con-
comitant boost regimen, and 53 % of patients also

received chemotherapy, the mean rates of grade 2,

3 and 4 radiation dermatitis were 54, 20 and 4 %

respectively. The authors contrasted these data

with the corresponding rate of 49, 8 and 0%

observed all over arms of the RTOG 9003 study

[6]. The severity of acute reactions has been shown

both to lead to enhanced late effects and to impact

adversely on cosmesis, especially in patients with
infected irradiated skin [11]. Finally, correlation
between the occurrence of radiation dermatitis and
patient quality of life has been observed and the
impact of this on the well-being of the patient

should not be underestimated [10].

ARD generally occurs within a few weeks after
starting radiotherapy, its onset varying depending
on the radiation dose intensity and the normal tis-
sue sensitivity of individuals.

As the cumulative dose of radiation increases,
the transient erythema occurring at the beginning
may evolve into a more persistent erythema to dry
or even moist desquamation that reflects the dam-
age to the basal cell layer and the sweat and seba-
ceous glands. The National Cancer Institute (NCI)
toxicity grading of radiation dermatitis is well
accepted and is as follows [12]:

» Grade 0: absence.

* Grade 1: Faint erythema or dry desquama-
tion.

e Grade 2: Moderate to brisk erythema; patchy
most desquamation, mostly confined to skin
folds and creases; moderate oedema.

» Grade 3: Moist desquamation other than skin
folds and creases; bleeding induced by minor
trauma or abrasion.

e Grade 4: Skin necrosis or ulceration of full
thickness dermis; spontaneous bleeding from
involved site.

* Grade 5: Death.

The early modifications (grade 1) are reflecting
the involvement of the basal layer of the epidermis,
the decreased rate of proliferation of the epidermal
cells and of surviving cells of the pilar matrix, and
vascular damages [13]. However, the keratinocyte
differentiation is mostly preserved. For such reason,
a regeneration phase, with the replacement of epi-
dermal cells resulting from a major increase in their
proliferation, appears between the third and fifth
week following the beginning of treatment. Further,
the late modifications are mostly resulting from
damages to dermal structures, especially vascular
ones, and fibrosis is a major feature of this pattern.
These lesions are irreversible, provoking frequently
an aesthetic damage. They are sometimes severe,
due to their extent, with a possible functional
prejudice. Irradiation of the skin leads to a complex
pattern of direct tissue injury and inflammatory cell
recruitment, involving damages to the epidermal
basal cells, endothelial cells and vascular compo-
nents [3]. The sensitivity of Langerhans cells (LC)
to radiation has long been established [14]. By
humans, it was demonstrated that there is a decrease
in the number of LC72 hours after three sessions
with a unitary dose of 3Gy. On the other hand, a
complete body irradiation before bone marrow graft
reduces the cutaneous contingent of LC. The radio-
induced destruction of LC and their precursors is
dose dependent and these cells are relatively resis-
tant to radiations [14]. Radiation-induced kerati-
nocyte damage induces DNA injury repair via the
activation of the p53 pathway and a simultaneous
release of inflammatory cytokines as a consequence
of the generation of free radicals [3]. The main cyto-
kines involved in this reaction are Interleukin-1
(IL-1), Interleukin-6 (IL-6), Tumour Necrosis
Factor-a. (TNF-a) and Transforming Growth
Factor-B (TGF-B) [15]. In severe radiation derma-
titis there is a massive neutrophilic infiltration of
the epidermis and profound apoptosis. This increase
in the number of apoptotic keratinocytes was
revealed by TUNEL labelling [16]. It was demon-
strated in the same study, that keratinocyte apop-
tosis was partly dependent on ROS production
after exposure to y-rays, and that differential radio-
sensitivity of keratinocytes was linked to different
oxidative stress responses.

At the same time, keratinocytes demonstrate
increased expression of epidermal growth factor
receptor (EGFR) possibly as a mechanism for coun-
terbalancing the increased apoptosis, and repopu-
lating irradiated areas [17].
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Radiation burns

Radiation burns, although rare with current
treatment modalities, can occur with high-dose
exposure to x-rays during interventional radiology
procedures or with RT [18]. There are marked dif-
ferences between radiation and thermal burns in
terms of physio-pathological mechanisms, clinical
aspects and evolution [18]. Severe radiation burn is
commonly seen after an accidental handling of
radioisotope, the sternness of which depends on the
activity of radioisotope and total exposure time
[18]. Microvascular damage and an overall reduc-
tion in capillary density lead to progressive vascular
insufficiency of the dermis. It leads to occurrence of
unpredictable successive inflammatory waves lead-
ing to the extension, in surface and in depth, of the
necrotic process. After an initial period marked by
a clinical picture limited to a rash and itching, sub-
sequent ulceration and necrosis develop, which may
extend to the deep dermal and underlying muscle
structures [19]. The patho-physiological process
implies a cascade of inflammatory mediators and a
continuous activation of target cells (endothelial
cells and fibroblasts).

Radiation recall

Radiation recall is an acute inflammatory reaction
confined to an area previously exposed to radiation
after a chemotherapeutic agent or other medication.
As stated in our previous paper, it may also fre-
quently occur during chemotherapeutical treat-
ments, without a need of concomitant irradiation.
Clinically, radiation recall manifests with maculo-
papular eruptions, dry desquamation, pruritus,
swelling and ulcerations. The incidence has been
reported to occur in up to 6 % of individuals under-
going RT, but reactions are drug-specific and can
occur weeks to months after the original RT and
subsequent chemotherapeutic administration [20].

Consequential late effects of RT

Rarely, acute radiation dermatitis fails to heal and
consequential-late changes of RT may develop,
which include chronic wounds and skin necrosis [2].

Radiation-induced fibrosis

Fibrosis of the dermis and keratosis of the epidermis
are frequent late complications of irradiation, this
being accidental or a consequence of radiotherapy
[21]. Dose, fractionation and duration of irradiation
are the major factors of fibrotic growth [22—25].
Hypofractionated irradiation was shown to
induce a much higher rate of fibrosis than a conven-
tional fractionation schedule (57 % vs. 16 %) [26].
Fibrosis was commonly observed after 7-month and
3-year follow-up with both simultaneous integrated

boost and sequential boost [27]. Comparing acce-
lerated partial breast irradiation (APBI) vs. con-
ventional external beam radiotherapy, NTCP
(Normal Tissue Complication Probability) values
appear to bemuch higher in the latter [28]. Never-
theless, more recent studies demonstrate higher
rates of occurrence of subcutaneous fibrosis after
15 months [29] (33%) and after 43 months [30]
(44% vs. 9%). In two different studies [13, 32],
3.2 % of patients developed breast fibrosis 24 months
after Intraoperative Radiotherapy with Electrons
(ELIOT) during breast conserving surgery, and this
rate was shown to reach 33% after 48-months-
survey. 25 months after IORT using low-energy
X-rays 13.5% of patients developed fibrosis of the
entire breast and 27 % around the tumour bed. In
addition, fibrosis may be related to pre-existing col-
lagen diseases [34], concomitant or sequential
administration of chemotherapy [35, 36], age [37]
and the intrinsic radiosensitivity of the connective
tissue, which generally varies from patient to
patient [38]. It has to be noticed that after breast-
conserving surgery, the concurrent use of chemo-
therapy with radiotherapy is significantly associ-
ated with an increased incidence of grade-2 fibrosis
[39]. The incidence and prevalence of fibrosis is
more common when compared to other radiation-
induced morbidities [40]. Fibrosis being a late
complication, the incidence seen at 5 years does not
represent the full spectrum of injuries. Does that
seem safe at 5 years can lead to serious complica-
tions later [40]. In another study, the length of time
to expression of 90 % of the ultimate frequency of
moderate or severe complications was 3.2 years as
regards skin fibrosis [41]. For subcutaneous fibrosis
the time to reach a specific grade of reaction
increases with the grade, thus being consistent with
the clinical impression that fibrosis progresses in
severity over time [41]. Late radiation damage in
most tissues is characterized by loss of parenchymal
cells and excessive formation of fibrous tissue [42].
Fibrosis is a complex tissue response whose pre-
dominant characteristics are massive deposition of
extracellular matrix and excessive fibroblast prolif-
eration. It is a dynamic process that involves con-
stant tissue remodelling and long-term fibroblast
activation.

Apart from the skin, fibrosis has been described
in many tissues, such as lung, heart and liver [43].
Research has shown that radio-induced fibrosis is
an endless scarring process, in which the myofibro-
blast, a particular type of fibroblast, plays an essen-
tial role [21].

The origin of fibroblast activation in fibrosis has
now become a major issue in this field of research.
In normal wound healing, fibroblasts are transient-

72 YKPQIHCBKMI )KYPHOA ACPMATOAOTT, BEHEPOAOT T, KOCMeTOAOr T o N24 (71) « 2018



OINIAN

ly activated into myofibroblasts to proliferate and
deposit the collagen matrix. Fibrosis can be consid-
ered as a wound where continuous signals for tissue
repair are emitted. These continuous signals can
lead to abnormal production of cytokines and
growth factors, resulting in chronic, sustained long-
term myofibroblast activation leading to fibrosis
[21, 43]. Among the various growth factors TGF-;,
which orchestrates chronic cell activation, is con-
sidered as a master switch for this fibrotic mecha-
nism [44]. The patients with fibrosis may experi-
ence pain, skin retraction and induration, restricted
arm and neck movement, lymphedema, and skin
necrosis and ulcerations. Fibrosis in the skin and
subcutaneous tissue is usually diagnosed by palpa-
tion and inspection.

Secondary Cutaneous Malignancies

Individuals treated with IR are also at risk for the
long-term development of secondary cutaneous
malignancies. Increased risk for skin cancers may
last a lifetime following radiation, is dose-related,
and increases over the patient’s lifespan [45, 46].
Patients who are exposed to radiation at younger
ages are at greater risk for the development of basal
cell carcinoma (BCC) than those who are exposed
as adults [45, 46]. BCCs that do present following
RT are often more aggressive or unusual variants
[2]. The link between cancer treatment with RT
and the development of melanoma and other non-
melanoma skin cancers later in life is less clear [45].

Chronic side effects of RT
Chronic radiation dermatitis (CRD)

CRD radiation is a true late-stage reaction that
develops months to years after exposure to IR. The
condition may develop in patients who only
experienced minimal acute radiation dermatitis and
so may develop in near-normal-appearing skin.
Unlike acute radiation dermatitis, chronic radiation
dermatitis is unlikely to self-repair and may remain
indefinitely [2]. The defining features of the late-
stage are fibrosis, atrophy, hypo- or hyperpigmenta-
tion changes and the development of cutaneous
malignancies. The development of chronic radia-
tion dermatitis, like in ARD, is intricately related
to the cytokine TGF-B. Once the skin has had suf-
ficient opportunity to <heal> from radiation-
induced injury, long-lasting cellular dysfunction
and stromal changes remain that impair cutaneous
integrity [2].

Post-inflammatory dyspigmentation is common,
and depending on the skin type of the patient and
severity of the reaction may slowly resolve or
worsen over time [2].

Prevention of side effects of RT

General Preventive measures

Prevention of radiation dermatitis is an important
consideration in the pre- and post-RT period.
General measures, such as maintaining proper skin
hygiene by washing with lukewarm water and mild
soaps, and the use of unscented, lanolin-free water-
based moisturizers, decreases the risk for acute
radiation dermatitis [48]. Avoiding metallic (such
as magnesium in talc and aluminium in antiperspi-
rants) and/or oil based topical products, wearing
loose-fitting clothes, and avoiding sun exposure
may help prevent post-RT complications. However,
to date, there are few randomized controlled trials
(RCTs) that assess preventive measures for acute
radiation-induced skin toxicity. Topical moisturiz-
ers, gels, emulsions, or dressings can cause a bolus
effect and so should not be applied shortly before
radiation [49]. Careful positioning of the patient
and appropriate placement of skin shields may
decrease radiation-induced skin problems. Fol-
lowing RT sessions, exposure to ultraviolet light in
treatment areas and temperature extremes should

be avoided [2].

Topical corticosteroids

Topical corticosteroids have long been used for the
prevention and treatment of RT-induced cutaneous
side effects. However, the efficacy of topical corti-
costeroids in reducing the frequency and severity of
radiation dermatitis was not demonstrated [2]. For
instance, no statistically significant difference was
found between mometasone furoate 0.1% cream
and placebo [50]. The same occurs with 0.2%
hydrocortisone valerate vs. placebo [51]. Others
demonstrated decreased severity or frequency of
acute radiation dermatitis in the topical steroid
group [52]. Generally, application of low to medium
potency steroid is recommended on the treatment
field 1—2 times a day after each RT session to
reduce the severity of ARD and decrease the sever-
ity of symptoms, including decreased itching, irrita-
tion, burning, and discomfort. It is not known
whether corticosteroids may increase the incidence
of infection, telangiectasia, or skin atrophy [2].

Miscellaneous

Oral Wobe-Mugus (a proteolytic enzyme mixture
of 100 mg papain, 40 mg trypsin and 40 mg chymo-
trypsin) has been shown to decrease the risk for
developing RT-induced cutaneous side effects by as
much as 87 % [53]. On the contrary, there is no sup-
portive literature available to recommend the use
of aloe vera, trolamine, sucralfate, or hyaluronic
acid in the prevention of ARD.
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Treatment of side effects of RT

Acute Radiation Dermatitis (ARD)

Obviously, the treatment will depend on the grade
of ARD presented by the patient.

Patients with grade 1 ARD are usually treated
with nonspecific treatment similar to the aforemen-
tioned general prevention measures. Dry desqua-
mation can be treated with hydrophilic moisturiz-
ers, while pruritus and irritation can be treated with
low to mid potency steroids [2]. In grade 2 and
3 patients, it will be important preventing secon-
daryinfection and dressing the areas of moist des-
quamation. Two types of dressings commonly used
in moist desquamation are hydrogel and hydrocol-
loid dressings. Hydrogel dressings do not adhere to
wounds and allow for ease of cleaning and reappli-
cation. Hydrocolloid dressings are absorbent, self-
adhering, and can be left in place for several days to
simplify wound care [54]. These dressings have
been shown to speed wound healing and improve
patient comfort [55]. Another interesting alterna-
tive of treatment is topical superoxide dismutase
(SOD). In a study designed to evaluate the efficacy
of SOD applied topically in oncologic patients
affected by acute radiation dermatitis, 57 patients
were enrolled, who showed a dermatitis grade 2 or
superior, and they were administered SOD oint-
ment b.i.d., with follow-up for 12 weeks. At the end
of radiotherapy, 77.1 % of patients improved com-
pletely or partially, and at the end of the 12-week
period 100% of patients were free of cutaneous
toxicity. No acute toxicity relapses were reported.
This study was demonstrating that the use of SOD
topically was efficient in the treatment of radiation
dermatitis [ 56]. In grade 4 patients, significant full-
thickness skin necrosis and ulceration are observed.
Treatment requires a multidisciplinary approach
and discontinuation of RT. In addition, surgical
debridement of necrotic tissues and the utilization
of full-thickness skin grafts or pedicle flaps may be
indicated. These high-grade cutaneous skin toxicity
reactions can lead to late-consequential changes
including fibrosis and non-healing ulcers, which
have potential for malignant transformation. More-
over, waves of inflammation can occur with radia-
tion burns leading to the need for successive surgi-
cal excisions, reconstruction, and potential need for
amputation [57].

Radiation recall

Its clears spontaneously within hours to weeks of
cessation of chemotherapeutic treatment. Its
management uses to be symptomatic [58]. Systemic
corticosteroids in conjunction with discontinuation
of the drug will often produce dramatic improve-

ment and may even allow for continuation of the
RT [39].

Radiation-induced fibrosis

Radiation-induced fibrosis is one of the most difficult
skin complications to treat [2]. A team approach
with wound care, physical therapy, and pain manage-
ment is needed to preserve quality of life [2].
Physical therapy may include active and passive
range of motion exercises, which may help to improve
range of motion and reduce contractures. Massage
may also be beneficial [60]. Adequate pain control
should be provided as pain from fibrosis can be sig-
nificant. Pentoxifylline (PTX) may be used alone or
in combination with tocopherol (vitamin E) to treat
radiation-induced fibrosis as well as to prevent pul-
monary fibrosis [61]. PTX is a methylxanthine
derivative that is commonly used as an inhibitor of
platelet aggregation, while vitamin E is a scavenger
of reactive oxygen. PTX is thought to modulate the
immune response by increasing polymorphonuclear
leukocyte and monocyte phagocytic activity, antag-
onizing TNF-a and TNF- [2], decreasing granulo-
cyte—macrophage colony-stimulating factor and
interferon gamma (IFN-y), among other effects [61].

Combination with tocopherol may downregu-
late TGF-B expression and may even reverse alter
the abnormal fibroblasts that perpetuate fibrosis
[61]. Clinical trials have met with mixed results. In
these studies, patients treated with PTX in combi-
nation with vitamin E demonstrated marginal
improvement in their condition, but treatment had
little to no benefit over placebo [62]. Duration of
such treatment could be an important factor for its
positive outcome: measurable superficial radiation-
induced fibrosis (RIF) was assessed in patients
treated by RT for breast cancer in a long-treatment
(24 to 48 months) pentoxifylline-vitamin E (res-
pectively 800 mg and 1’000 IU daily) group of
37 patients and in a short-treatment (6 to
12 months) in a group of seven patients [63]. This
combination treatment was continuously effective
and resulted in exponential RIF surface area regres-
sion (—49 % at 6 months, —60 % at 12 months, —63 %
at 18 months, and —68 % at 24 and 36 months). The
mean time to this effect was 24 months and was
shorter (16 months) in more recent RIF (< 6 years
since RT) than in older RIF (28 months). There is
arisk of a rebound effect if treatment was too short.
Long treatment (> 3 years) is recommended in
patients with severe RIE

For sure, treatment with topical superoxide dis-
mutase (SOD) is a first line option. In 1994, inves-
tigators have shown the therapeutic effect of SOD
in an excipient of PEG (PEG-SOD) administrated
as an ointment twice a day for 3 months on radia-
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tion-induced fibrosis [64]. After 6 months, results
on radio fibrosis performed a 41 % score reduction
compared to pre-treatment score. The therapeutic
efficiency was greater on the most recent fibrosis
and there was a chronological order to the different
recovery stages. After 6 weeks, pain was reduced or
disappeared, and after 3 months fibrous texture
broke up and softened. An effective reduction of the
surface as well as pigmentation lightening would
not usually occur until the 4th month. In 1996, a
study conducted at Institut Curie in Paris [65]
reported the treatment of 42 patients presenting
with clinically evaluable cutaneous fibrosis after
radiotherapy for breast carcinoma, the time elapsed
between irradiation and treatment varying from
3 months to 40 years (mean delay + SD: 8.5 +
+ 8.4 ears). They were treated for three months by
a SOD topical preparation, and sequential cutane-
ous punch biopsies were performed before and
3 months after completion of the treatment. The
histochemical grading, using an objective spectro-
photometric method, showed a decrease in fibrosis
in 74 % of treated patients. In 2004, 44 patients with
clinical radiation-induced fibrosis following conser-
vative treatment of breast cancer were evaluated for
the local antifibrotic effect of an ointment with
SOD applied b.i.d. for 90 days [66]. Topical SOD
was found to be effective in reducing radiation-
induced fibrosis by a lowering pain score in 90 % of
patients and a decrease of the fibrotic area size in
half cases, after 6 months: mammography density
suggested decreased fibrosis in one third of patients,
whilst thermography showed that it was decreased
in 80% of patients. Clinical changes persisted all
along the study, and tolerance was quoted as excel-
lent. 92 % of patients reported a greater degree of
local comfort. It was clearly demonstrated that
SOD did not induce myofibroblast cell death,
whereas it significantly reduced TGF-B; expression
thus demonstrating that SOD might be proposed as
a potent antagonist of this major fibrotic growth
factor [67]. It was also suggested that SOD antifi-
brotic action occurred in vitro [68].

Treatment with IFN-y in 5 patients over a 1-year
period was shown to be useful in the treatment of
cutaneous fibrosis [69].

Hyperbaric oxygen has been evaluated as a
treatment for radiation-induced fibrosis; however,
there is insufficient evidence to show efficacy at this
time [70]. Treatment may result in less pain, swell-
ing, redness, or lymphedema, but no effect on fibro-
sis has been found [2].

Chronic radiation dermatitis (CRD)

In CRD the care of ulcerations and wounds is non-
specific and follows general wound care guidelines.
Wound dressings protect the injured skin from
environmental damage and infection and also serve
to contain wound secretions [2]. Moisture helps
with re-epithelialization of tissue as well as remov-
al of necrotic tissue and bacteria [2]. Hydrophilic
and lipophilic creams and ointments may be used
alone or with dressings to enhance barrier function.
Similar to management of moist desquamation,
hydrogel or hydrocolloid dressings may be utilized
[61]. Chronic ulcers may require careful and selec-
tive debridement. Persistent eschars may be re-
moved manually or treated with enzymatic debride-
ment or autolytic dressings [2]. For infected or at-
risk wounds, antibacterial agents should be consid-
ered and silver-based dressings may be effective for
this purpose [2]. Chronic nonhealing ulcers and
suspected lesions may need to be biopsied for histo-
pathologic examination to exclude secondary skin
cancers [2].

Telangiectasias

Treatments of telangiectasias resulting from chro-
nic radiation dermatitis are limited.

Treatment with pulse dye laser has been shown
in case series to be beneficial [71, 72].

Secondary skin cancers

Squamous cell carcinomas that arise in radiation
fields exhibit aggressive behaviour and more fre-
quently metastasize, so surgical excision is the
preferred modality for management [2]. Radiation-
induced keratoses are pre-malignant and may be
treated with cryosurgery when localized or with
mechanical destruction with peels, laser, or derm-
abrasion when diffuse [2]. Topical 5-fluorouracil,
diclofenac, photodynamic therapy and imiquimod
have also been used in the treatment of skin cancers
and precancerous lesions [2].

Conclusion

Acute cutaneous reactions are common side effects
of RT. Preventive measures are often elusive and
treatment must be implemented, according to the
grade of the lesions. Interruption of RT is some-
times necessary. Accurate wound management must
be started promptly to decrease healing time and
avoid infection. The treatment of chronic radiation
dermatitis and radiation-induced fibrosis must also
be adequate and permits some improvement.
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K. AiA

Yuisepcumem [yrvervmo Maproni, Pum, Imanis

LLIKipHI NOBGIYHI ePeKT OHKOAOTIHHOIO AiKYBOHHSI
YactmHa ll. INpomeHesa Tepanis

[Tpomenesa teparist (IIT) pasom i3 ximiorepari€o € criocoboM JIKYBaHHS XBOPUX 31 3JI0SIKICHUMU ITyXJIUMHAMU. Tak camo,
K 1 ximioTeparis, IIT iHaAyKy€e BUHUKHEHHS TTOGIYHUX peakiliil 3 60Ky IIKipH, TAKKICTb SIKUX 3HAYHO BapIiIOETHC, 3AJI€K-
HO BiJl pi3HUX YMHHWKIB, TIOB’SI3aHUX i3 JIIKYBaHHIM, TAKUX K 3arajbHa /1032, HASIBHICTb UM BiJICYTHICTh (hPAKIiOHYBAHHS
iHaMBiAyanbHOI 4y TaMBOCTI MatieHTiB. [[i mobiuni peakiii MoKyTh OyTH TOCTPUMH, 110 BUHUKAIOTh BiZipasy IicJIs MpoBe-
nenns 11T, IpoJIOHrOBaHUMM, SIKI PO3BUBAIOTHCS Yepes JAesKUN Jac Mic/ist IPUITMHEHHS PoIeaypu, abo XPOHIYHUMHY, 1 B
1[BOMY BUIIA/IKy MOKYTh TPUBATH GATATO POKIB i HABITH MPOTITOM yChOTO KUTTsL. Haiibibin yacTi rocTpi nobiuHi peakiii
[IT — rocrpuii nmpoMeHeBuil JepMaTUT, pajialliiiHi omiKKM Ta MicleBi 3amajbHi peakilii B 30Hax onpoMiHeHHs. Haii-
MOMIMPEHITIOI0 HEMTPSIMOIO peakIi€io € iHayKoBanuii pamiaricio Gpibpos, a cepell XPOHIYHUX OGIYHUX e(heKTiB HaityacTiine
CIIOCTEPITAEThCST XPOHIYHUIN TpoMeHeBuil gepmatut. OKpiM MpoGiTakKTHYHUX 3aXO0/iB, e(EeKTUBHICTD SIKUX 0OMEKEHa,
MEHE/PKMEHT 1 JTIKyBaHHsI BU3HaHI 000B'I3KOBUMU i MatoTh OyTH 100pe BioMuMu gepMarosioraM. [IpusHadeHHs 1ux mpo-
eIy P 3aJI€KUTh Bijl XapaKTepy Ta BUPaKeHOCTI mobiuHuX peakiiit. [leil orisig Mae Ha MeTi TOrIMOUTH 3HAHHS TIPO 106U~
Hi peakitii 3 6oky mkipu pu [IT Ta 101OMOrTH XBOPUM, SIKi 3BEPTAIOTHCSI IO JOMOMOTY 110 (haxiBIisL.

Kio4oBi ciioBa: mpomeresa rteparrist, o6ivHi eexTH, pagialiiHuil 1epMaTuT, paiaiiiiti oKy, MicIleBi 3amaibHi peakirii
B 30HaX ONPOMIHEHHs], iHAYKOBaHUii pamianicio (i6pos, npodisakTuka, JiKyBaHHSI.

K. AVA

Ynusepcumem Iynvenvmo Mapxonu, Pum, Umanus

KoyKHblE NOBOYHbIE 2D PEKTHI OHKOAOTNHYECKOTO AEYEHSI
YacTs Il AyyeBag tepanus

Jlyuesast tepanust (JIT) BMecTe ¢ Xumuorepareil iBisieTcsi cocoboM JiedeHust GOJbHBIX CO 3JI0KAUECTBEHHBIME OITYXO-
asmu. Tak ke, kKak u xumuorepans, JIT uHAYIIMPYeT BOBHUKHOBEHUE MOOOYHBIX PEAKIMI CO CTOPOHbI KOKHU, TSKECTh
KOTOPBIX MOJKET IHUPOKO BAPbUPOBATHCS B 3aBUCUMOCTHU OT PA3JIUYHBIX (DAKTOPOB, CBSI3aHHBIX C JIEYEHHEM, TAKUX KaK
ob1ast /103, HaJIW4Me W OTCYTCTBUE (DPAKIMOHUPOBAHMS WHIMBUILYATBHON YyBCTBUTEJNBHOCTH MAIUEHTOB. JTU
MOOOYHBIE PEAKITUE MOTYT OBITH OCTPBHIMH, BOZHUKAIONMMHU cpasy TocJe nposeaetns JIT, mpoIoHrupoBaHHBIME, Pa3BUBa-
IOIIUMUCS Yepe3 HEKOTOPOe BPEMsI TIOCJI€ TTPEKPAIIEHUST TIPOIIE/LyPhI, NI XPOHUYECKUMU, ¥ B 3TOM CJIy4ae MOTYT JJINTHCS
MHOTO JIeT U [a)Ke Ha MpOTshKeHuu Beell kustu., Hanbosee yactbie octpeie mobounblie peakiuu JIT — ocTpslii gydeBoit
JIEPMATHT, PAMAIIMOHHbBIE 0KOTU U MECTHbIE BOCIIAJINTE/IbHBIE PEAKIMU B 30HaX 00yuetust. OHON 13 PaCIPOCTPAHEHHBIX
HETIPAMbBIX PEaKIUil ABJIAETCA MHAYIMPOBAHHBIN pasuaiueii pubpos, a cpean XPOHUYECKUX moOOUHbIX a(dEKTOB vaiie
Bcero HabJIoIaeTCst XPOHUUYeCK it iydeBoi gepmarut. [loMmumo npobunakTuyeckux Mep, 3hHeKTHBHOCTD KOTOPBIX Orpa-
HUYeHa, MEHE/UKMENT U JIedeH e MTPU3HAHBI 005132 TeIbHBIMI, UX JIOJIKHBI XOPOIIIO 3HATH JiepMaTosiori. Hasnademne qanibix
MPOLEyP 3aBUCUT OT XapakTepa U BBIPAKEHHOCTH TOOOYHBIX peakiuil. [laHHbId 0030p NpusBaH yrayOUTh 3HAHUS O
OGOYHBIX PEAKIHMSIX CO CTOPOHBI KOKHU 11pu JI'T, 4T06bI TOMOYB GOIBHBIM, OOPAIIAIIIUMCS 33 TOMOIIBIO K CIICI[UAJIKCTY.

Kirouesslie cioBa: siyueBast Tepaiust, 1o0ouHbie 3(hMHEKTHI, PaUAlUOHHBIN I€PMATHUT, PAIUAIIUOHHbIE OKOTH, MECTHBIE
BOCHAJIMTEbHbIE PEAKIMU B 30HAX 00JyYeHUs, MHAYIIUPOBAHHbIN pajuarueil pubpos, npoduiakTika, JedyeHue.
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