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Abstract: Radiotherapy is a commonly used modality in breast cancer management. 
Amongst the consequences of treatment are acute and/or chronic skin changes, which 
often lead to itching, pain, and a diminished aesthetic appearance, all of which greatly 
impact the patient’s quality of life. Management of radiation-induced skin effects has not 
as yet been standardized, with various protocols being applied by different radiotherapy 
departments. This case study outlines the management of a grade 3 acute radiodermatitis in 
a female with a synergistic preparation of anti-inflammatory cytokines and growth factors 
derived from human fibroblasts. The treatment resulted in the total resolution of the radia-
tion-induced skin reaction, with a minimally visible residual scar. 
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Introduction
It is estimated that radiotherapy (RT) is administered in more than half of patients 
diagnosed with cancer. The goal of the treatment is to deliver optimal results with 
the least possible untoward effects.1 Nonetheless, it has been reported that even 
with the most advanced radiotherapy procedures, approximately 95% of patients 
will experience substantial skin reactions in the treatment area.2,3

These untoward effects on the skin, secondary to radiotherapy, may be acute or 
chronic. Acute radiodermatitis is a burn injury, which generally appears within one to 
four weeks after treatment initiation and persists for the radiotherapy duration. Chronic 
or late-onset reactions may appear in several years post-therapy. The severity of radio-
dermatitis has been graded by the National Cancer Institute (USA) into four levels: 
Grade 1 (mild erythema or desquamation), grade 2 (moderate erythema and moist 
desquamation confined to skin folds and creases), grade 3 (confluent moist desquama-
tion greater than 1.5cm diameter which is not confined to skin folds possibly with pitting 
oedema) and grade 4 (skin necrosis or ulceration of full thickness of the dermis).4,5

At present, there is no unanimous agreement regarding recommendations to 
prevent or treat radiodermatitis despite the publication of general guidelines by 
several multidisciplinary groups.6–8 In fact, substantial variations exist regarding 
patient instructions, specified by various radiotherapy units.9 Nonetheless, it is 
generally agreed that maintaining a clean and dry irradiated area and diligent 
moisturization of the treated area with the use of steroid creams and skin barrier 
preparations are beneficial in mitigating the skin response to radiation.
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Since the primary reasons for acute radiodermatitis 
skin reactions are inflammation, a reduction in the number 
of stem cells and skin-cell necrosis and death,10 it stands to 
reason that treatment of radiodermatitis wounds with anti- 
inflammatory cytokines and growth factors may be 
beneficial in modulating the inflammatory response and 
regulating an orderly wound-healing reaction. It is a well- 
established fact that growth factors and cytokines are 
integral to each of the three phases of normal wound 
healing, namely inflammation, proliferation, and matrix 
remodeling. Levels of growth factors, such as PDGF, 
EFG, TGF-Beta and FGF, are reduced in chronic pressure 
and dermal ulcers than acute wounds.11,12 Each of these 
growth factors has a specific role in the promotion of 
wound healing. TGF-Beta stimulates collagen and glyco-
saminoglycan formation, increases fibronectin synthesis, 
inhibits matrix degradation and facilitated cell chemotaxis. 
Platelet-derived growth factor stimulates angiogenesis and 
is a potent activator for cells of mesenchymal origin. 
Epidermal growth factor is responsible for the regenera-
tion of the epidermis and fibroblast growth factor stimu-
lates fibroblasts and angiogenesis.

Exogenous application of a synergistic complex of 
anti-inflammatory cytokines and growth factors may be 
of potential benefit in the regenerative process leading to 
orderly wound healing of radiodermatitis.

Patients and Methods
Case presentation
A 49-year-old female nurse was treated with radiotherapy 
for HER2 breast cancer. The patient was otherwise healthy 
with no co-morbidities. The patient developed an area of 
thin weeping skin, greater than 1.5cm in diameter, which 
was not confined to skin folds (Grade 3 radiodermatitis) in 
the right clavicle area.

Written informed consent has been provided by the 
patient to have the case details and any accompanying 
images published.

Case History
The patient had undergone a right-sided partial mastect-
omy on 30 July 2019 and began radiotherapy two weeks 
later. She underwent a total of twenty-five RT sessions at 
a frequency of five per week.

Upon initiating the RT sessions, the patient was advised 
to use a regenerative cream containing 10% zinc oxide, 
D-panthenol and allantoin (Zinco cream), by her treating 
physician. The patient was instructed to apply the cream 

twice a day, as of the first RT session. No further recom-
mendations were given by the radiotherapy department. 
Despite the diligent use of the Zinco cream, the patient 
presented with mild redness across the region of her right 
breast, which extended to the ipsilateral clavicle area. 
Whilst the erythema remained unchanged on the irradiated 
breast, the region of the right clavicle presented with an 
acute radiation burn during the 22nd RT session (Figure 1).

Physical Examination
Upon developing the skin reaction, the patient was 
referred to a Plastic Surgeon, Dr. Vadarli (author), for 
consultation. However, as the patient lived in 
a provincial town and had no means of transportation, 
she opted for online consultation with the plastic surgeon.

The plastic surgeon diagnosed a confluent area of moist 
desquamation (10.0cm long, 3.0cm wide) in the right 
clavicle area during the online consultation.

Treatment Plan
The patient was instructed to clean the affected area twice 
a day with saline solution, dry it with sterile gauze, and apply 
a single dosimeter-press dose of synergistic anti-inflammatory 
preparation cytokines, interleukins, and growth factors (Active 
Serum by AQ Skin Solutions, Irvine, California, USA). The 
patient was instructed to use the AQ active serum twice a day 
during the 23rd, 24th and 25th RT sessions and for a further four 
days post-RT. Thereafter, she was instructed to use the serum 
continuously, once a day.

Figure 1 Day 1 post the 22nd RT session. Day 1 AQ serum therapy. Pain score =7. 
ARD grade 3.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                               

International Medical Case Reports Journal 2020:13 692

Vadarli and Angelo-Khattar                                                                                                                                        Dovepress

http://www.dovepress.com
http://www.dovepress.com


The preparation derived from cultured human fibro-
blasts contains Transforming Growth Factors (TGF) 
Beta-1, 2 and 3, Platelet-Derived Growth Factor (PDGF), 
Granulocyte Monocyte Colony Stimulating Factor (GM- 
CSF), and Interleukins (IL) 3, 6,7 and 8.

On the tenth day of treatment, the outflow of serous fluid 
ceased, and the burn area was subsequently treated once a day.

The patient continued with three further RT sessions, 
although the burn wound remained open throughout the 
treatment sessions.

The patient’s progress was monitored online, and she 
photographed the wound herself regularly (Figure 2–8). 
The patient was requested to maintain a record of her pain 
score on a scale of 1 to 10.

Figure 2 Day 1 post 23rd RT treatment. Day 4 of AQ therapy. Pain score=3. ARD 
grade 2.

Figure 3 Day 6 post 24th RT. Day 9 post-AQ therapy. Pain score=2. ARD grade 2.

Figure 4 Day 11 post 25th RT. Day14 post-AQ therapy. Pain score=1. ARD grade 2.

Figure 5 Day 12 post 25th RT. Day 15 post-AQ therapy. Pain score=1. ARD grade 1.

International Medical Case Reports Journal 2020:13                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
693

Dovepress                                                                                                                                        Vadarli and Angelo-Khattar

http://www.dovepress.com
http://www.dovepress.com


According to the patient, the AQ Active Serum was 
easy to apply and acted as a protective film. Although 
the patient did not apply any additional dressing, 
the serum offered her protection against contamination. 
Furthermore, her clothes did not adhere to the 
burn area, and she experiences a significant 
reduction in pain and observed a clear reduction in 
the erythema.

The final photo six months after treatment was taken 
by her plastic surgeon in the clinic (Figure 9).

Result of Treatment
The treatment outcome was that the radiation-induced 
skin reaction responded to treatment relatively quickly, 
within 21 days of initial daily application of the AQ 
Active Serum by the patient, with no additional treat-
ment or dressing. The grading of ARD at each 
time frame post-RT, the day of AQ serum application 
and the pain score at each stage are shown in 
Figures 1–9.

The patient did not experience any complications and 
was relatively pain-free during the recovery. The outcome 

at six months showed only a minimal scar that was barely 
visible.

Discussion
Acute radiodermatitis is a common and almost inevitable 
consequence of the use of ionizing radiation for breast 
cancer. Treatment of radiation-induced skin changes can 
last for four to six weeks, depending on the skin lesion’s 
depth.13

Destruction of the skin surface occurs almost immedi-
ately after the initial dose of radiation. Every subsequent 
treatment session results in additional inflammatory cell 
recruitment, leading to further damage of the living cell 
layer of the epidermis and disharmony between the divid-
ing cells in the basal layer and epidermal desquamation. 
There seems to be a direct relationship between the dose of 
radiation used and the severity of the skin reaction.14

Modulation of the inflammatory response is of para-
mount importance in the management of radiodermatitis. 
Successful wound healing proceeds through an orderly 
progression of inflammation, proliferation, and matrix 
remodeling, with each stage, depending on several Figure 6 Day 14 post-RT. Day 17 post-AQ therapy. Pain score=1. ARD grade 1.

Figure 7 Day 16 post 25th RT. Day 19 Post AQ therapy. Pain score=0. ARD grade1.
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interleukins, cytokines, and growth factors. Hence, it 
stands to reason that the enhancement of these regen-
erative protein titers by a topical application may opti-
mize the wound-healing response. Although steroids are 
commonly advocated to treat radiodermatitis, there is 
a paucity in the literature on the treatment of the con-
dition with these regenerative proteins. Platelet gels, 
rich in autologous growth factors, have effectively trea-
ted chronic cutaneous radiodermatitis,15 however, 
administration of growth factors as creams and solutions 
has not consistently shown efficacy in their healing 
properties.16,17

The case of the 49-year-old female nurse, is note-
worthy in that her condition of grade 3 radiodermatitis 
resolved very effectively within 21 days, without pain or 
discomfort. The scar was barely perceptible at six 
months.

Conclusion
Skin reactions to treatment with ionizing radiation for 
breast cancer can be both physically and psychologically 

distressing. Hence, swift resolution of radiodermatitis by 
modulating an orderly wound-healing response may 
improve patient comfort and minimize scarring and prevent 
the possible progression to chronic skin lesions. Treatment 
of a 49-year-old patient with grade 3 radiodermatitis, with 
a topical preparation of human fibroblast-derived anti- 
inflammatory cytokines, interleukins, and growth factor 
monotherapy, showed rapid and orderly healing with 
a significant reduction in pain and virtually no scarring.

This observation warrants further study to uncover the 
value of such topical preparations of regenerative proteins 
in managing acute radiodermatitis. In particular, 
a randomized controlled trial with the AQ human fibro-
blast-derived preparation is necessary to validate the 
wound-healing effects in acute radiodermatitis.

Ethics and Consent
The patient provided the authors with written consent to pub-
lish details of her case and all accompanying images. No 
institutional approval was required for the publications of 
this case.

Figure 8 Day 18 post 25th RT. Day 21 Post AQ Therapy. Pain score=0. ARD 
grade1. Figure 9 Six months post RT and AQ treatment.
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