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Role of volumetric modulated
arc therapy in skin field

cancerisation
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CASE

A 68-year-old woman requests volumetric
modulated arc therapy (VMAT) treatment
of her solar damage. Her first basal cell
carcinoma was treated at age 37 years.
At subsequent three-monthly reviews,
numerous basal and squamous cell
carcinomas have been surgically treated
on her face, trunk and limbs. Cryotherapy
and 5-fluorouracil cream have been used
for keratoses. She takes no medications,
is physically active and remains in
part-time work.

Her relative, with ‘field cancerisation
of his skin, like me’, recently had
VMAT to the face, scalp and limbs
with ‘great results’.

QUESTION 1
What is VMAT?

QUESTION 2
What is meant by ‘skin field cancerisation’?

ANSWER 1

A form of radiation treatment, VMAT
delivers external beam radiation treatment
more precisely to the target while limiting
exposure of normal tissue. It allows more
even treatment of rinds of skin regardless
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of contour while sparing deeper normal
tissue and important nearby structures.

Dosage can be uniform throughout the
field or with localised ‘boost’ to identified
malignancies. Acute and long-term
biological effects of radiation on treated
tissue remain the same as older techniques
(Table 1).! VMAT is promoted in the
medical literature and in the media for
field cancerisation.?

ANSWER 2

‘Skin field cancerisation’ refers to an
area of solar damage at increased risk of
skin malignancy. The diagnostic criteria

are currently poorly defined (Table 2).4¢
Not all definitions require past or present
skin malignancy, or visible solar keratosis.
Efforts are underway to produce a
reproducible grading system for field
cancerisation.

CASE CONTINUED

Examination reveals severe solar damage
over skin exposed when wearing a

bikini. There are numerous treatment
scars, solar keratoses and two basal cell
carcinomas (Figure 1).

Table 1. Possible adverse effects of volumetric modulated arc therapy'

Acute

Chronic

Acute radiation dermatitis (ie erythema,
pruritus, dry or moist desquamation)

Chronic radiation dermatitis/fibrosis

Skin ulceration: uncommon, but increased
risk with very large fields and high doses

Poikiloderma (ie atrophy, dyspigmentation,
telangiectasias)

Oedema and pain, especially when treating
most of the circumference of a limb

Lymphoedema (when treating most of the
circumference of a limb)

Alopecia, reduced sweating

Radionecrosis (rare)

Induction of secondary malignancy (rare)

Impaired range of motion when treating
over joints
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Table 2. Current definitions of skin field cancerisation from the literature

Reference

Definition

Willenbrink et al*

Multifocal clinical atypia characterized by actinic keratoses or
squamous cell carcinomas in situ with or without invasive disease,
occurring in a field exposed to chronic ultra-violet radiation

Figueras Nart et al®

Field cancerization is clinically defined as the anatomical area
with or adjacent to actinic keratoses and visibly sun damaged skin
identified by at least two of the following signs: telangiectasia,
atrophy, pigmentation disorders and sand-paper [sand-paper-like
texture]. It is unclear if a visible actinic keratosis lesion is needed
for field cancerization

Christensen et al®

A practical working definition of field cancerization requires three
features: a defined region of skin, multiple actinic keratoses within
that region and at least one prior squamous cell carcinoma

Figure 1. Photomontage of a woman with significant solar damage with numerous
solar keratoses and two small basal cell carcinomas.
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QUESTION 3
What factors could have precipitated the
patient’s interest in VMAT?

ANSWER 3

Severe solar damage is a chronic disease.
Management imposes significant physical,
emotional, time and financial burdens.
Three decades of active treatment

can generate multiple sources of
dissatisfaction (Table 3).78

CASE CONTINUED

The patient finds frequent skin checks,
followed by periods of relative disability
secondary to surgery, problematic. She
hopes VMAT will reduce the need for
skin checks and surgery.

QUESTION 4

What other management options are
available?

ANSWER 4

Optimal management needs to be
individualised. There are a number

of interventions that may reduce
development of new skin malignancies.
Treatment options for skin malignancy
are numerous. Selection balances the
sometimes conflicting demands of cure,
convenience, cost and cosmesis (Table 4).°

CASE CONTINUED

After consultation with the radiation
oncologist, the patient is undecided about
further management.

QUESTION5
What would the radiation oncologist have
discussed with her?

ANSWER 5

The patient’s ‘field cancerisation’ has

been managed for over three decades.

She remains well, employed and active.
There are multiple options for management
(Table 4). Given the nature of radiation
treatment, careful consideration of risks
and benefits is crucial. The decision

to use VMAT is optimally considered
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by a multidisciplinary team including
plastic surgery, dermatology and
radiation oncology. Management needs
to be individualised and accompanied by
informed consent.

Table 3. Possible sources of
dissatisfaction’®

Frequency of skin examinations and
procedures

Anxiety over past and/or future skin
malignancies

Current treatment strategies

Surgery-related physical discomfort
and/or restriction of activity

Solar damage itself and disfigurement
of scars from treatment

Financial burden from medical costs
and time away from the workplace

Table 4. Management strategies to
reduce the risk of developing new skin
malignancies and optimise treatment®

Sun protection measures, including reduction
in time spent outdoors

Regular surveillance (crucial for the early
detection and treatment of new malignancies)

Topical field-directed treatments, such as
keratolytics and retinoids

Topical 5-fluorouracil (with or without
calcipotriol); this has been shown to decrease
the development of squamous cell carcinoma

Other field treatments such as imiquimod,
daylight and lamp-based photodynamic
therapy, chemical peels and laser resurfacing

Oral chemoprophylaxis with vitamin B,
or acitretin

Use of lesion-directed non-surgical modalities
for suitable individual malignancies, such

as 5-fluorouracil, imiquimod, photodynamic
therapy and radiation treatment

Physical therapy approaches to skin
malignancies other than excision, such

as cryotherapy or curettage and cautery;
these allow same-day treatment of multiple
malignancies

If the patient finds local anaesthetic surgery
confronting, measures such as sedation or
even general anaesthesia could be offered
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Field radiation is a useful modality in
selected patients. The optimal indications
for field radiation are not well defined.

It is an option where the burden of skin
malignancy in terms of frequency, severity
and number of lesions is such that usual
measures are overwhelmed or create excess
morbidity. The patient’s life expectancy
needs to be such that the risk of impact
from long-term side effects is minimised.
Traditionally, radiation treatment of skin
lesions has been restricted to patients over
60 years of age to limit the potential for
long-term side effects.®

The benefits and risks of ionising
radiation for in situ and invasive
non-melanoma skin malignancies,
such as squamous, basal and Merkel
cell carcinomas, are well established.
Cure rates for suitable skin malignancies
are excellent.!!

In small unblinded studies with short
follow-up durations, VMAT for field
cancerisation has been reported to produce
good functional and cosmetic outcomes.
Indications for VMAT include:

* extensive ‘cancerisation’ across large
fields or a high tumour load

* ahigh risk of recurring lesions

* patients who are not surgical candidates

e failure of other therapies.

Sterilisation of actinic keratoses and

durable prevention of subsequent skin

malignancy is not proven.

Long-term effects develop over many
years and are typically irreversible
and occasionally progressive. Large
VMAT fields have been complicated by
treatment-resistant dermatitis, especially
if on the lower limbs. Invasive skin
malignancy can arise in treatment fields.
Induction of malignancy is a risk.'?

Multiple cancers arising in treated
fields have been seen.®!* Surgery in
irradiated skin is hampered by decreased
tissue mobility and risks of wound
breakdown.'® Further radiation to a
treated field is contraindicated, except in
exceptional circumstances, due to the risk
of radionecrosis.! This may compromise
the management of patients who develop
malignancies with perineural spread or
Merkel cell carcinoma.

A common VMAT regimen for field
cancerisation requires five treatments

per week for five weeks. This can result
in considerable out-of-pocket costs.
Geographic isolation limits access to
VMAT. Evidence-based consensus on the
indications for and optimal regimen of
VMAT is lacking. Sufficiently powered
long-term prospective studies comparing
the efficacy and safety of VMAT with
current best practice do not exist.

The radiation oncologist would explain
these factors to the patient and suggest
review within a multidisciplinary clinic
to explore all options.

CASE CONTINUED

The basal cell carcinomas identified were
treated with curettage and cautery the day
they were found. The patient is uncertain
regarding the future management of

her field cancerisation. She has been
advised to continue with sun protection,
skin self-examination and ongoing
surveillance.

Key points

¢ Current definitions of field
cancerisation cover a wide range of
solar damage.

¢ VMAT does not have a clearly
established role in the management of
field cancerisation. Suitably powered,
controlled, long-term trials are
needed before its routine use can be
recommended.

¢ There are many options for the
management of field cancerisation.
Careful consideration by a
multidisciplinary team is needed.

Authors

Daniel Mazzoni MD, Dermatology Registrar, Mater
Hospital, South Brisbane, Qld

Tiffany Daly MBBS, FRANZCR, Consultant Radiation
Oncologist, Mater Hospital, South Brisbane, Qld

Jim Muir FACD, Director of Dermatology, Mater
Hospital, Brisbane, Qld; Dermatologist, South East
Dermatology, Annerley, Qld; Associate Professor,
University of Queensland, Medical Faculty,
Brisbane, Qld

Competing interests: None.

Funding: None.

Provenance and peer review: Not commissioned,
externally peer reviewed.

Correspondence to:
Danielmazzoni24@gmail.com

Reprinted from AJGP Vol. 52, No. 8, August 2023 545



Clinical

Role of volumetric modulated arc therapy in skin field cancerisation

References

1.

Bray FN, Simmons BJ, Wolfson AH, Nouri K.
Acute and chronic cutaneous reactions to ionizing
radiation therapy. Dermatol Ther (Heidelb)
2016;6(2):185-206. doi: 10.1007/513555-016-
0120-y.

Morton S, Muir J. Field cancerization in the

skin: Past errors repeated. J Am Acad Dermatol
2021;85(1):e41. doi: 10.1016/j.jaad.2020.12.094.

Hamilton-Smith L. ‘Game changer’ radiotherapy
treatment offers new hope, ‘spectacular

results’ for chronic skin cancer patients.

ABC News. Available at www.abc.net.au/
news/2020-11-19/gld-skin-cancer-patient-
radiation-therapy-treatment-success/12878840
[Accessed 15 October 2022].

Willenbrink TJ, Ruiz ES, Cornejo CM,

Schmults CD, Arron ST, Jambusaria-Pahlajani A.
Field cancerization: Definition, epidemiology,

risk factors, and outcomes. J Am Acad Dermatol
2020;83(3):709-17. doi: 10.1016/j.jaad.2020.03.126.
Epub 7 May 2020.

Figueras Nart |, Cerio R, Dirschka T, et al. Defining
the actinic keratosis field: A literature review

and discussion. J Eur Acad Dermatol Venereol
2018;32(4):544-63. doi: 10.1111/jdv.14652. Epub
24 November 2017.

Christensen SR. Recent advances in field
cancerization and management of multiple
cutaneous squamous cell carcinomas. F1000Res
2018;7(F1000 Faculty Rev):690. doi: 1012688/
f1000research.128371.

Gaulin C, Sebaratnam DF, Fernandez-Pefias

P. Quality of life in non-melanoma skin cancer.
Australas J Dermatol 2015;56(1):70-76. doi: 10.1111/
ajd.12205.

Tennvall GR, Norlin JM, Malmberg |,

Erlendsson AM, Haedersdal M. Health related
quality of life in patients with actinic keratosis

- An observational study of patients treated in
dermatology specialist care in Denmark. Health
Qual Life Outcomes 2015;13(1):111. doi: 10.1186/
$12955-015-0295-4.

Griffiths CEM, Barker J, Bleirker TO, Chalmers R,
Cremer D, editors. Rook'’s textbook of dermatology,
4 volume set. 9th edn. Wiley-Blackwell, 2016.

doi: 10.1002/9781118441213.

. Spelman L, Christie D, Kaminski A, Baker C,

Supranowicz M, Sinclair R. Radiotherapy, utilizing
volumetric modulated arc therapy, for extensive
skin field cancerization: A retrospective case series
assessing efficacy, safety, and cosmetic outcomes
at 12 months after treatment. Case Rep Dermatol
2022;14(1):31-38. doi: 10.1159/000521067.

. Lansbury L, Bath-Hextall F, Perkins W, Stanton W,

Leonardi-Bee J. Interventions for non-metastatic
squamous cell carcinoma of the skin: Systematic
review and pooled analysis of observational
studies. BMJ 2013;347(11):f6153. doi: 10.1136/bmj.
f6153.

. Potter AE, Baker C, Shumack S, et al. Preliminary

efficacy and safety analysis: 12-month results
in 83 patients using a novel approach of
widefield radiation therapy for extensive skin

field cancerization with or without keratinocyte
cancers. J Dermatolog Treat 2022;33(5):2634-42.
doi: 10.1080/09546634.2022.2067814.

. Meibodi NT, Maleki M, Javidi Z, Nahidi Y.

Clinicopathological evaluation of radiation
induced basal cell carcinoma. Indian J Dermatol
2008;53(3):137-9. doi: 10.4103/0019-5154.43222.

. Santiago Sanchez-Mateos D, Goiriz Valdés R,

Daudén Tello E. Multiple basal cell carcinomas
after radiation treatment: Successful treatment
with topical imiquimod. Clin Exp Dermatol
2010;35(2):199-200. doi: 10.1111/j.1365-
2230.2009.03325.x. Epub 26 May 2009.

. Gieringer M, Gosepath J, Naim R. Radiotherapy

and wound healing: Principles, management and
prospects (review). Oncol Rep 2011;26(2):299-307.
doi: 10.3892/0r.2011.1319.

. Veness M, Sundaresan P. Re-irradiation for

recurrent skin cancer. In: Langendjik J, Nider C,
editors. Re-irradiation: New Frontiers. Medical
radiology. 2nd edn. Springer, 2017; p. 293-300.

correspondence ajgp@racgp.org.au

546 Reprinted from AJGP Vol. 52, No. 8, August 2023

© The Royal Australian College of General Practitioners 2023


https://doi.org/10.1007/s13555-016-0120-y
https://doi.org/10.1007/s13555-016-0120-y
https://doi.org/10.1016/j.jaad.2020.12.094
http://www.abc.net.au/news/2020-11-19/qld-skin-cancer-patient-radiation-therapy-treatment-success/12878840
http://www.abc.net.au/news/2020-11-19/qld-skin-cancer-patient-radiation-therapy-treatment-success/12878840
http://www.abc.net.au/news/2020-11-19/qld-skin-cancer-patient-radiation-therapy-treatment-success/12878840
https://doi.org/10.1111/ajd.12205
https://doi.org/10.1111/ajd.12205
https://doi.org/10.1186/s12955-015-0295-4
https://doi.org/10.1186/s12955-015-0295-4
https://doi.org/10.1002/9781118441213
https://doi.org/10.1159/000521067
https://doi.org/10.1136/bmj.f6153
https://doi.org/10.1136/bmj.f6153
https://doi.org/10.1080/09546634.2022.2067814

