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Abstract

BACKGROUND

This article is of twofold interest. It describes for the first time,
the clinical and histological aspects of chronic radiodermatitis
(RD) in a dog and compares it with that described in humans.
It also offers a treatment that has been shown to be effective,
based on ultra-hydrolysed collagen, in a condition for which
no treatment has been shown to be effective.

CASE PRESENTATION

Radiotherapy (RT) has become an indispensable part of onco-
logic treatment protocol for a range of malignancies. Skin
reactions are one of the most common side effects of RT.
In humans, it is estimated that over 85%-95% of patients
develop moderate to severe skin reactions following RT."?
There are no data from large-scale veterinary studies, but a
recent study shows 100% transient acute RD following post-
operative definitive intent conformal radiation therapy for
canine apocrine gland anal sac adenocarcinoma in 12 dogs.’
In this same study, nine dogs (75%) had grade 1 late skin toxic-
ity consisting of hyperpigmentation/hypopigmentation of the
skin, alopecia and leukotrichia according to the Veterinary
Radiation Therapy Oncology Group grading scheme.”

The high-energy x-rays used in RT produce both direct and
indirect ionisation events that not only damage cancer cells,
but also pose a risk of injury to normal tissues in the path

In this report, we present a case of chronic radiation-induced dermatitis, controlled
with an ultra-hydrolysed marine collagen cream. We also describe the clinical and
histopathological features of chronic radiation dermatitis in a dog.

of the treatment beams, such as the skin, particularly at the
beam entrance. Radiation exerts its greatest impact on small
fraction of rapidly proliferating cells as found in the basal
layer, hair follicles and sebaceous glands, which are injured or
destroyed.” The radiation induces also vascular endothelium
damage.® The pathogenesis of chronic radiation dermatitis
is thought to be caused by imbalance of proinflammatory
cytokines (TNF-a, IL-6 and IL-1) leading to leukocyte infiltra-
tion and profibrotic cytokines like TGF-f and PDGE, which
promote fibrosis by activating fibroblasts. The concomitant
endothelium damage exacerbates the fibrosis and deteriorates
healing process.

Radiation skin injury can be categorised as acute or late (i.e.,
chronic) injuries. Acute injury occurs within hours to weeks
after radiation exposure, whereas late injury develops more
than 90 days after the completion of radiation treatment.”
While the acute side effects of irradiation typically resolve
within 2-4 weeks of RT completion, chronic RD is usually an
irreversible and progressive condition in humans.>®

Herein, we describe epidermal and dermal repair after
application of an amino acid-enriched cream in a chronic RD
in a dog. In addition, we describe clinical and histopathologi-
cal features in the lesional skin of canine chronic RD.

A 5-year-old, entire, male, atopic, water rescue golden
retriever was referred for a focal inflammatory dermatitis that
started 3 months after its last RT session and did not respond
to twice-daily application of glycerin, niacinamide and shea
butter-based cream (Lipikar La Roche-Posay France). RT was
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FIGURE 1

Painful flare-up of radiodermatitis: marked erythema and
thickness of the skin.

initiated on the site of a surgical skin flap in the dorsal region
following removal of a liposarcoma. The protocol used was
12 sessions, three per week at a dose of 3 Gy each for a total
of 36 Gy. using 9 MeV electrons with a 0.7 cm bolus on
a 15 x 15 cm field. In the medical history, the onset of an
acute radiation dermatitis with oedema, ulceration estimated
at grade 3 (according to the VRTOG acute radiation morbidity
scoring scheme) was reported 1 day after the last RT session.*
Complete healing of the acute RD was observed 3 weeks after
treatment with colloid dressings and systemic antibiotherapy.

On physical examination upon referral, the dog had no
abnormalities other than dermatological. In the dorsolum-
bar region, the skin is thickened, warm, erythematous and
hyperpigmented over an area of 15 X 15 cm. Comedones and
furunculosis were observed.

Cytological examination of furuncles showed the presence
of inflammatory cells without evidence of bacteria.

The history and clinical signs led to the diagnosis of
chronic RD. A twice-daily ointment composed of paraffinum
liquidum, cera microcristallina, ceresin, lanolin alcohol, pan-
thenol, glycerine and bisabolol (Aquaphor, Eucerin) was
prescribed, as well as sun protection with a ultraviolet pro-
tective suit. A few weeks after this prescription, a marked
improvement in the animal’s comfort and skin appearance
was reported, with partial hair regrowth in the periphery.
However, the dog was seen again a year later as the owner
reported painful inflammatory flare-ups occurring every 8-
12 weeks. (Figure 1). Marked erythema, persistent alopecia,
focal hyperpigmentation and skin thickness were observed.

INVESTIGATIONS

Skin biopsy, performed 14 months after the last RT session,
featured a chronic progressive superficial fibrosing pauci-
cellular interface dermatitis. The epidermis was the site of
irregular acanthosis of moderate intensity. The follicular
infundibulum was also involved. The very superficial der-
mis up to the epidermis was oedematous and showed ectasia
of the capillary blood vessels, some lesions of erythrocyte
extravasation, a polymorphic lymphoplasmacytic and masto-
cytic perivascular inflammatory infiltrate and the presence of
myofibroblasts with nuclei, sometimes enlarged, but without
clear cytonuclear atypia (Figure 2a—c).

LEARNING POINTS/TAKE-HOME MESSAGES

* The chronic radiodermatitis described in this
dog has similar epidemiological, clinical and
histopathological features to those described in
humans.

Histopathological examination reveals epidermal

acanthosis, dermal fibrosis, superficial oedema,
mixed perivascular inflammation, myofibroblasts
and vascular ectasia.

Ultra-hydrolysed collagen is well tolerated, and
may help in the management of chronic radioder-
matitis.

Histological appearance was consistent with radiation-
induced skin lesions.

TREATMENT

A twice-daily application of collagen, cardiospermum halica-
cabum flower/leaf/vine extract, and punica granatum seed oil-
based cream (Dermoioniq Créme Brevet, Monderna Health
and Wellness) was prescribed.

OUTCOME AND FOLLOW-UP

One month later, while the cream was still applied twice
a day, a dramatic improvement was reported by the owner
(Figure 3), which was confirmed by a skin biopsy. The epi-
dermis was hyperplastic, but the irregular acanthosis was
more discrete than before. There was still discrete lympho-
cytic exocytosis without atypia. There was no spongiosis in
the epidermis nor oedema in the dermis. There was still a
perivascular inflammatory infiltrate of discrete to moderate
intensity, but much reduced, consisting of a few mast cells,
plasma cells and lymphocytes. Myofibroblast hyperplasia was
discrete. The collagen fibres of the very superficial dermis
appeared to be horizontal rather than vertical or separated by
oedema. Anagen hair bulbs were still absent (Figure 4a—c).

Sixteen months after the first application of Dermoioniq
cream, no new inflammatory and painful flare-ups have been
reported. Sun protection and once-daily Dermoioniq cream
application is continued.

DISCUSSION

The occurrence of chronic post-irradiation reaction may
develop suddenly and with various severities. In humans,
there is no association between having had acute RD and the
risk of later developing chronic RD.” In this case, therefore,
it cannot be concluded that grade 3 RD was a triggering
factor for the subsequent lesions. Skin changes result from
a combination of RT features (total irradiated volume, total
dose, altered fractionation, RT technique, postoperative
RT, use of bolus) and intrinsic patient risk factors (concur-
rent treatment), connective tissue disorders (such as lupus
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FIGURE 2

Histopathology (before treatment with Dermoioniq cream during a flare-up of radiodermatitis) showing irregular acanthosis, interfacial

dermatitis with lymphocytic exocytosis, spongiosis and discrete hydropic vesicular lesions, oedematous superficial dermis, polymorphic perivascular infiltrate,

fibrosis. (a) x10, (b) X20, (c) x40. All haematoxylin and eosin.

FIGURE 3

Reduced erythema and skin thickness.

erythematosus), skin disorders (such as atopic dermatitis),
genetic factors like DNA repair deficiency and personal
factors like age, chronic sun exposure, and so forth.®° This
dog had several intrinsic risk factors, including the target
of the RT just below the skin graft and being an atopic dog.
The influence of previous sun exposure of the graft cannot be
excluded as it was a water rescue dog.

In humans, the most complicating factor of radiation burns
is the unpredictable successive inflammatory waves occurring
weeks to years after radiation exposure.’ In this dog, painful,
inflammatory waves are described every 8-12 weeks by the
owner.

Clinical manifestations of chronic RD in human include
dyspigmentation, epidermal thinning, dermal atrophy or epi-
dermal and dermal thickening, alopecia, telangiectasia, skin
infection, ulceration and chronic wounds. Radiotherapy-
induced fibrosis (RIF) is the ‘hallmark’ of chronic RT damage.
RIF may lead to cosmetic and functional defects, which can
deteriorate patients’ quality of life.

Histological features in humans include an epidermal
hyperkeratosis, focal parakeratosis and hyperplasia. There
may be spongiosis or basal liquefactive degeneration. Cyto-
logical atypia and dyskeratosis may be present. In the dermis,
myofibroblasts and perivascular inflammatory infiltrates

around ectatic blood vessels with oedematous endothelial
cells are visible. Dense fibrosis and elastosis in dermis and
loss of appendages, particularly hair follicles, are observed.'’

Clinically, dyspigmentation, epidermal and dermal thick-
ening and alopecia are seen in this dog. Histologically there
is irregular acanthosis, interface dermatitis with spongio-
sis, fibrosis, myofibroblasts, vascular ectasia and perivascular
inflammatory infiltrate, and loss of hair follicles. Human and
canine chronic RD appear to share clinical and histopatholog-
ical features.

Diagnosis of chronic radiation dermatitis is usually based
on anamnesis, time of onset of lesions, and clinical examina-
tion. In cases of unclear clinical manifestations, a biopsy and
histopathological examination are recommended in humans.
In this case, the presumptive diagnosis was chronic RD
because of anamnesis, time of onset and clinical features, but
the recurrent inflammatory pain flares not described in the
veterinary literature, led to histopathological examination that
confirmed the diagnosis.

In human medicine, there are no established therapies for
the treatment of RD. In the Delphi survey for consensus on
the clinical management of chronic RD and radiation fibrosis
(CRDEF), strong consensus was achieved on the recommenda-
tion of sunscreen to protect the skin from ultraviolet-induced
radiation changes, vascular laser as first-line treatment for
vascular changes, and the use of fractional ablative laser ther-
apy for skin contractures and fibrosis or induration. Moderate
consensus was achieved concerning the use of topical and/or
intralesional corticosteroids and oral pentoxifylline in the
management of chronic CRDE!!

In veterinary medicine, the bibliography describes cur-
rent management practices for acute RD, but not for chronic
RD.*’ In this case, sunscreen, Aquaphor and massage were not
sufficient.

Collagen is a molecule that is well tolerated by the skin
in biomedical and cosmetic applications. The native protein
is approximately 300 kDa and has moisturising proper-
ties; hydrolysed collagen (HC) has antioxidant properties
by scavenging free radicals and also promotes cell prolif-
eration and collagen secretion in fibroblast cells.">® The
prescribed Dermoioniq cream is produced from marine col-
lagen. This product is characterised by the presence of a high
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FIGURE 4
and superficial collagen fibres appear to be horizontal again.

proportion of low molecular weight HC (<0.5 kDa), which
allows good transepidermal penetration (laboratory data).
This product has demonstrated on human explant heal-
ing properties, mainly by favouring both the proliferation
and migration of basal cell buds and neocollagenogenesis
(laboratory data).

Within 1 month, the owner noticed a marked improvement
in skin texture and a reduction in erythema. Histopatholog-
ical examination confirmed this impression with a reduction
in inflammatory infiltration, myofibroblasts, oedema, epider-
mal acanthosis and a harmonious reorganisation of collagen
fibres. This effect was maintained with no relapses reported
16 months after the start of the treatment. The apparent effi-
cacy of Dermoioniq cream, in this case of RD, could be linked
to its high content of hydrolysed collagen, which has antiox-
idant properties and the ability to increase the synthesis of
collagen fibres, elastin and hyaluronic acid by fibroblasts.'>!*
This may help to reduce the presence of inflammatory cells
and myofibroblasts responsible for RIF lesions, as observed in
control histopathological examination.

To the best of the authors’ knowledge, this is the first
description of an effective treatment for chronic RD in dogs.
Dermoioniq cream seems to be an interesting option that
needs be confirmed with more cases. This case also highlights
that human and canine chronic RD appear to share clinical
and histopathological features.
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MULTIPLE-CHOICE QUESTION
What is the clinical or histopathological manifestation that is
considered to be the hallmark of chronic radiation dermatitis?

POSSIBLE ANSWERS TO
MULTIPLE-CHOICE QUESTION

1. Erythema occurring a few days or weeks after RT
2. Recurrent painful flare-ups after RT

3. Fibrosis

4. Alopecia, hyperpigmentation

CORRECT ANSWER
3. Fibrosis.

Radiotherapy induced fibrosis is the ‘hallmark’ of chronic RT
damage by activation of the fibroblasts
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