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Abstract: Cancer patients are experiencing an increase in overall survival as a consequence
of earlier diagnosis and newer effective anticancer therapies. However, cancer survivors
often face long-term consequences from their original cancer diagnosis and long-term
sequelae of anticancer treatment. Maintaining patients’ quality of life is of paramount
importance and this can be accomplished by a multidisciplinary treatment approach, includ-
ing aesthetic treatments to improve patients’ body image and positively impact their quality
of life. In this perspective, we will discuss the importance of aesthetic treatments in cancer
patients. In addition, we will summarise the data available regarding the use of several
aesthetic treatments such as fillers, botulinum toxin and laser use in cancer patients, their
safety, their efficacy, and the specific precautions that need to be implemented in this
particular subset of cancer patients.
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Introduction

The survival rate of cancer patients has significantly increased due to early diag-
nosis and the efficacy of available treatments. However, there is a new concept
emerging which explores what being a cancer patient actually entails, where cancer
is no longer solely considered an acute disease, but an increasingly chronic illness
that needs to be cured.

A noticeable consequence of the higher survival rate mentioned above, is an
increase in the life expectancy of cancer patients, which in turn leads to
a prolongation of the patients’ coexistence with the collateral effects or problems
related to the disease or its treatment. In other words, extending the life expectancy
of cancer patients is just as fundamental as considering their quality of life."

One of the key objectives in patients’ cancer care is improving their quality of
life by implementing a multidisciplinary therapeutic approach. It is now
a widespread opinion in the medical community that it is necessary to treat the
patient in all aspects of the illness. The most important oncology societies, the
American Society of Clinical Oncology (ASCO) and the European Society for
Medical Oncology (ESMO), have established the importance of an integral
approach to patients’ illness and more specifically, treating it from a biological,
psychological, and sociological point of view.

Aside from alterations in the endocrine, cardiovascular and neurological sys-
tems, the burden of cancer and its treatment can also lead to changes in the patients’
physical appearance. In fact, patients with cancer or a history of cancer often
experience discomfort with their own image due to scarring, disfiguring surgeries,
hair loss, or weight loss/gain. In women with breast cancer, it has been identified
that changes in physical appearance are among the most significant causes of
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distress. Therefore, it becomes imperative to pay more
attention to a patients’ body image in order to improve
their quality of life.?

Dermatologists are currently playing a more prominent
role, actively taking measures to prevent and treat any
therapy-related adverse events, as well as preserving
patients’ self-image by avoiding stigmatisation and any
reminder of the disease. Stimulating a positive self-image
for the patient undoubtedly has a beneficial impact on self-
esteem, mental state and personal relationships, thus
improving the response to any treatment and prognosis.
In this regard, the demand for aesthetic treatments among
cancer patients is continuously growing. These aesthetic
treatments are generally safe; however, it must be made
clear that in most medical treatments there is always
a possibility that adverse events may occur.’

Particular attention must be paid to the cancer patient
who is by definition considered “fragile”. The main pur-
pose of this review is to evaluate the safety of several
aesthetic treatments, for example: fillers, botulinum toxin
and laser use in cancer patients.

The Cancer Patient

In 2018, approximately 4 million new cases of cancer were
estimated in Europe.* The most frequent cancer in men is
prostate cancer, whilst in women it is breast cancer.’
Cancer incidence is constantly increasing, yet cancer mor-
tality is actually decreasing.®

In Italy, approximately 5% of the population has been
diagnosed with cancer and 3% of those cases were “long-
surviving” patients, whose cancer was diagnosed more
than 5 years ago. About 27% of people who survive their
cancer diagnosis have a similar life expectancy to those
who have never received such diagnosis and by conse-
quence, can be officially defined as “cured”.

Compared to 1992, the number of Italian cancer survivors
has almost doubled due to the increase in new cases (attri-
butable to the ageing population), the higher incidence of
certain cancers, and the prolonged survival after the disease.”

The term “cancer survivor” encompasses various situa-
tions, including people who are disease-free after treatment,
people who continue to receive treatment in order to reduce
the risk of cancer recurrence (also called adjuvant therapy)
and lastly, people with a well controlled disease and minimal
symptoms receiving treatment to keep the cancer under
control, which often displays itself as a chronic disease.

However, a cancer survivor is considerably more fragile
than a person who has never experienced this condition. The
impact of a tumor and its treatments can exist for a long time,
causing a greater susceptibility to infections, alterations in
immune response, or an aggravation of pre-existing condi-
tions such as diabetes or heart disease.

In case of alterations in the immune system in cancer
patients, the tumor is able to modify the normal immune
response to its advantage, by promoting the production
of pro-inflammatory cytokines and the accumulation of
suppressive cell populations that inhibit the immune
response (regulatory T-cells and myeloid-derived sup-
pressor cells).® Moreover, the stress associated with
a cancer diagnosis and its treatment can greatly impact
the immune system. In this regard, chronic cancer-
related stress suppresses the protective immune response
in two important ways; firstly, through the increase of
mediators such as catecholamines and glucocorticoids
and secondly, by inhibiting the cell-mediated immune
response, the antibody response, and the activity of
natural killer (NK) cells.” It goes beyond any doubt
that both chemotherapy and target therapy can lead to
immunosuppression.'®

In addition, cancer patients are more susceptible to
infections such as bacterial, viral, and fungal infections.
The main risk factors consist of skin and mucous barrier
alterations, neutropenia and, as mentioned before, a certain
degree of immunosuppression. The skin and mucous bar-
rier, that represent the first defence against infections, are
most often compromised in cancer patients due to invasive
procedures (eg catheters, surgery) or treatments (eg che-
motherapy, radiotherapy and target therapy).'”

It has been seen in many cancer patients that chemotherapy
produces several changes in skin composition, causing
a decrease in the sebum content, water content and TEWL
(trans epidermal water loss), thus compromising skin barrier
function."" Radiotherapy has also been known to damage
barrier function as it induces necrosis and apoptosis of the
epidermal cells, consequently reducing the production of nat-
ural moisturising factors and intercellular lipids. Radiation also
causes an alkalinisation of the stratum corneum, which favours
bacterial and fungal proliferation.'

It must be added that cancer patients are often elderly
and therefore have other comorbidities such as malnutri-
tion, kidney failure, heart disease or diabetes which con-
tribute to their frailty.
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Table | Aesthetic Treatment in Cancer Patients

Fillers Hyaluronic acid (HA)
Methylcellulose
Calcium hydroxyapatite (CHA)

Permanent materials

Botulinum neurotoxins (BoNTs) Type A (BoNT-A)

Type B (BoNT-B)

Laser therapies Vascular
Depigmentation

Depilatory

Resurfacing lasers

Aesthetic Medicine in Cancer

Patients
Aesthetic treatments are increasingly in demand, particularly
in western countries, these can be divided into treatments
such as fillers, botulinum toxin or laser therapy (Table 1).
Dermatological consequences are among the greatest
stresses in cancer patients because they are a persistent
sign of cancer (Table 2). Among the dermatological seque-
lae, the main ones are surgical scars, striae distensae,
persistent alopecia, hirsutism, telangiectasias, radiation tat-
toos, lymphoedema, premature ageing and volume loss.'?
Given the strong impact these manifestations can have on

quality of life, it is important to evaluate therapies that can

Table 2 Most Frequent Cancer Treatment Sequelae

Treatment Clinical Sequelae

Surgery Scarring, fibrosis, keloids lymphoedema,

hypertrichosis

Radiotherapy Alopecia, fibrosis, telangiectasia, lymphoedema,

hyper/hypopigmentation, radiation tattoo

Chemotherapy

-Cytotoxic Alopecia, hyperpigmentation, nails changes

agents (onycholysis, onychomadesis, hyperpigmentation,
permanent dystrophy, iatrogenic hirsutism,
hypertrichosis, paronychia, brittle nails, pyogenic
granuloma-like lesions, Beau’s lines), paronychia
telangiectasia, striae, vitiligo

-Targeted Alopecia, hair changes (depigmentation, brittle

agents hair), hyperpigmentation, nails changes

(onycholysis, onychomadesis, hyperpigmentation,
permanent dystrophy, iatrogenic hirsutism,
hypertrichosis, paronychia, brittle nails, pyogenic
granuloma-like lesions, Beau’s lines, leukonychia),
photosensitivity, paronychia, xerosis, oedema

treat them. To date, little is known about the use of
aesthetic treatments in cancer patients.

Fillers

There are different types of fillers, the most commonly
used are: hyaluronic acid (HA), methylcellulose, calcium
hydroxyapatite (CHA) and permanent materials.

In cancer patients, fillers can be used to correct volume
loss that can occur in the upper third of the face as con-
sequence of the disease, or to improve the aesthetic result
of post-surgery scars.'* Moreover, the use of fillers is
approved in cancer patients to prevent skin toxicity, sec-
ondary to some therapies such as radiotherapy, and have
also been implied as a reconstructive technique, particu-
larly for breast cancer.'”

Although generally safe, filler injections can some-
times cause adverse events which can be distinguished as
reactions at the site of injection or an inflammatory, vas-
cular reaction. Injection site reactions include erythema,
oedema, pain and bruising.'® Filler injections can cause
both immediate localised reactions, or systemic hypersen-
sitivity reactions (fever and urticaria) and delayed hyper-
sensitivity reactions with the formation of granulomatous
bodies. As a result of penetration into the skin barrier,
fillers may be associated with an increased risk of infec-
tion; reactivation of herpes simplex infections have fre-
quently been described and can be prevented by
prophylactic antiviral therapy. Among bacterial infections,
the most frequent are those caused by Staphylococci and
Streptococci such as cellulitis and abscesses. Moreover,
even after a long time, the formation of biofilms is possi-
ble and can predispose patients to bacterial infections,

nodule formation and granulomatous reactions.’

Fillers in Cancer Patients

In the treatment of cancer patients, it is necessary to adopt
the same precautions we use for other patients whilst
paying particular attention to the presence of immune-
suppression, the persistence of skin complications, and
interactions with existing therapies. Given the increased
risk of infections in these patients, it will be necessary to
ensure maximum asepsis.

The most suitable material to be used is autologous fat,
even if other types of filler are also considered to be safe.
To the best of our knowledge, there is limited literature
regarding the safety and efficacy of these injection treat-
ments. However, we have identified a Phase 4 study con-
ducted in women with breast cancer where the use of HA
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did not lead to adverse events.'” Moreover, HA filler
injections have also been used successfully in a chronic
myeloid leukemia patient taking imatinib mesylate.'®

However, it must be kept in mind that some fillers can
create interpretation problems when performing instru-
mental examinations, for example CHA can appear with
a similar appearance to malignant formations on computed
tomography (CT), fluorodeoxyglucose-positron emission
tomography (FDG-PET) and magnetic resonance ima-
ging (MRI).

The main contraindication to filler injections is repre-
sented by patients without a good general condition, for
example: have ongoing infections, are not immunocompe-
tent, are undergoing treatment and have not received
approval from their oncologist. Particular attention should
be paid to patients who underwent therapies with bispho-
sphonates, avoiding injections into the bone compartment
given the high risk of osteonecrosis.

The description of granulomatous reactions in patients
receiving immunotherapy deserves a separate discussion.
Foreign body reactions occur between 0.04-0.3% of filler
injection cases. Among the risk factors for developing
such reactions are the use of immunotherapy drugs.'’

First-line therapy is represented by intralesional injec-
tions of corticosteroids, possibly followed by systemic
therapy in the relapsing forms. Several cases of granulo-
matous reactions have been described in patients treated
with immunotherapy (anti PD1 or anti CTLA4), who had

previously received filler

20,21

injections many years

before. Check-point inhibitors appear to act as
a trigger for the formation of foreign bodies against fillers.
To the best of our knowledge, only one case of
a granulomatous/sarcoid-like reaction has been described
in patients receiving anti-BRAF therapy. Dermal fillers
may induce late-onset adverse skin reactions in patients
under BRAF inhibitors.

Therefore, it is very important that oncologists and
dermatologists are aware of these reactions when evaluat-
ing the onset of nodules

in patients undergoing

immunotherapy.?'

Botulinum Toxin

Botulinum neurotoxins (BoNTs) are produced by various
strains of Clostridium botulinum, which are gram-positive,
obligate anaerobic bacteria. Two serotypes, type A (BoNT-
A) and type B (BoNT-B), are currently in clinical use.?? In
clinical practice, BoNTs are used for numerous approved
and off-label indications. BoNT causes muscle paralysis

by inhibiting the release of acetylcholine from the presy-
naptic terminal. After a BoNT injection, the first clinical
effects usually occur few days to 4-6 weeks later. The
duration of the effects usually last up to 10-12 weeks but
can change according to the dose, the severity, and the
individual characteristics of the patient.*

Botulinum Toxin Indications, Safety, and

Complication

BoNT injection is approved for treatment of blepharos-
pasm, glabellar frown lines in adults, primary axillary
hyperhidrosis, strabismus, hemifacial spasm, cranial
nerve VII disorders, cervical dystonia, upper limb spasti-
city, prophylaxis for chronic migraine and bladder
hyperactivity.>>** Off-label uses are represented by wrin-
kle reduction in the neck, chest, upper/lower face, correc-
tion of facial asymmetries and lifting of facial areas.’

BoNT have an excellent safety profile when used
in minute quantities by experienced clinicians. However,
some side effects have been described, particularly com-
plications at the injection site such as erythema, oedema,
bruising and pain.*?® Urticaria, anaphylactic reactions and
dyspnea can occur rarely.

Depending on the injection site, other complications
may include lip ptosis and Brown syndrome with conse-
quent asymmetries. In the treatment of neck blemishes, an
overdose or overly deep injection can cause xerostomia,

dysphagia, dysarthria, and neck weakness.

Botulinum Toxin Resistance

In some patients BoNT has limited benefits, resulting in
a primary non-response when resistance occurs after the
first injection, and a secondary non-response when there is
a loss of efficacy after subsequent injections.*

In a study conducted on 235 patients treated with
BoNT for various indications, the primary non-response
rate was 9.1% and the secondary non-response rate was
7.5%.%72° Primary non-responders (PNR) are generally
patients who have received an insufficient dose of toxin
or who have previously been vaccinated against the botu-
linum toxin. Furthermore, antibodies could also be found
in patients previously affected by botulism.*® On the other
hand, the secondary non-response seems to be due to the
formation of neutralising antibodies directed against the
fundamental epitope of BoNT or its binding region.
BoNT’s protein acts as an antigen that can stimulate the
patient’s immune response and therefore, the formation of
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antibodies. Amongst the main factors that seem to favour
antibody formation are: closer administration intervals,
excessive dose injected per cycle, and a large amount of

antigenic protein.’'-?

Botulinum Toxin in Cancer Patients

To our knowledge, little is known about the use of botu-
linum toxin in cancer patients to date. However, BoNT
injections could be useful for treating conditions caused by
cancer and the consequences of its treatment (surgery,
chemotherapy, radiotherapy) such as asymmetries, func-
tional alterations, premature ageing, spasticity, hyperhidro-
sis, dyskinesias and pain.

The injection of botulinum toxin is rarely offered as
a possibility to cancer patients due to the fear of complica-
tions. However, this procedure has proven to be safe in
this category of patients.'” For example, it has been shown
to be effective and safe for post-surgical and post-
radiotherapy pain in: the management and prevention of
surgical complications in patients with head and neck
cancer,” the treatment of anal hypertonia in patients trea-
ted with chemotherapy”* and, the prevention of glandular
function in head and neck cancer patients treated with
radiotherapy.”

It is important to consider the increased risk of BoNT
neutralising antibody formation in cancer patients treated
with monoclonal antibodies, especially in the case of
immunotherapeutic drugs. In fact, monoclonal antibodies
induce the activation of B lymphocytes and plasma cells
against their own epitopes with consequent antibody pro-
duction, which could cross-react with the proteins
expressed by botulinum toxin.*® Immunotherapy drugs
could further fuel this process, similar to the enhancement
process of the host’s immune response however, in one
case of a melanoma patient, the toxin was used effectively
and safely to treat Ipilimumab-induced peripheral
vasculitis.

Particular attention must be paid to the use of BoNT in
patients suffering from thymoma. In fact, myasthenia
gravis is the most common paraneoplastic syndrome diag-
nosed in these patients.’’

It is known that the toxin is contraindicated in patients
suffering from neuromuscular diseases such as myasthenia
gravis, amyotrophic lateral sclerosis and Eaton Lambert
syndrome.*®

It is also interesting to mention that the role of botuli-
num toxin injections has been evaluated in increasing the
efficacy of radiotherapy and chemotherapy treatments;

toxin-induced vasodilation increases the tumor’s response
to these treatments.>’

Laser Therapy

Four categories of lasers are used in dermatology: vascu-
lar, depigmentation, depilatory, and resurfacing lasers. In
cancer patients, each of these laser categories are widely
used for treatment of dermatological sequelae. The safety
and efficacy of vascular lasers and light therapy [Pulse
Dye Laser (PDL) or Intense Pulsed Light (IPL)] in the
treatment of post-radiotherapy telangiectasias has been
demonstrated.*’ In particular, PDL proved to be more
effective and less painful. In a study conducted in
women with breast cancer, the use of PDL to treat derma-
titis from radiotherapy has been shown to improve

patients” quality of life.*!

Obviously in an oncology
patient, it is necessary to pay close attention, avoiding
the use of lasers during the course of acute dermatitis
and carefully evaluating the state of the patient’s skin.
Both vascular lasers and fractional ablative lasers can be
used in the treatment of fibrosis induced by radiotherapy
or associated with graft versus host disease (GVHD).*?
Even radiotherapy tattoos can often cause a negative
impact on patient’s quality of life by being a continual
reminder of past illness. The ablative laser in particular has
been used successfully in the elimination of these radio-
therapy tattoos.

Depilatory lasers (Long Pulsed Alexandrite, Nd: YAG
laser, Diode laser) are indicated for the treatment of hyper-
trichosis and hirsutism conditions, mostly secondary to
therapy with an epidermal growth factor receptor
(EGFR) inhibitor.*® In fact, shaving or waxing can be
more aggressive on the sensitive skin of cancer patients.

In cancer patients, the use of lasers is associated with
two main problems: the risk of photosensitive reactions,
and infection (REF).

Conclusions

This review has shown that cancer patients are fragile
patients, from both a physical and an emotional point of
view. Therefore, the doctor’s role must be to treat the
patient whilst considering all of these different points of
view. Changes in physical appearance induced by cancer
and its treatments are some of the greatest sources of stress
for patients, therefore, it is essential to evaluate the safety
of aesthetic treatments that we can offer them. Particularly
in the use of fillers, it will be essential to consider the
possible interference of materials used with instrumental
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diagnostic techniques. Therefore, it will be important for
the patient to report every possible consequence of the
aesthetic procedure to their oncologist. For the oncologist,
it is fundamental to always analyses the patient’s personal
history carefully, and whether or not there is a possible use
of these treatments. In addition, when using fillers, parti-
cular attention must be paid to the concomitant therapy of
the patient, given the increased risk of granulomatous
reactions in patients treated with immuno-checkpoints.
When using botulinum toxin, particular attention should
be paid to avoid treatment in patients suffering from neu-
romuscular paraneoplastic syndromes. In addition, the pos-
sible lower benefit/efficacy in patients treated with
monoclonal antibodies (target therapy/immunotherapy)
should be considered, given the increased risk of anti-
drug antibody formation. However, in the use of lasers,
the risk of phototoxic and photoallergic reactions must be
considered and their use in patients receiving photosensi-
tising drugs avoided.

In the case of all filler, botulinum toxin and laser
treatments, given the possible alterations in the cancer
patient’s skin barrier, and in many cases the presence of
already compromised skin, it will be essential to ensure
maximum aseptic conditions, and eventually carry out
antibiotic/antiviral prophylactic therapies to reduce the
risk of infections.

Finally, it is important to point out that the aesthetic
doctor/dermatologist within the multidisciplinary team,
who meticulously takes care of the cancer patient, has
a central role. This person will have to carefully consider
not only the most appropriate procedures for each patient
along with preventing and treating any adverse events
related to the therapies carried out but must also be able
to recognise early signs of a possible disease reactivation.
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