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Abbreviations: RT, radiotherapy; ROs, radiation oncologists; 
BCC, basal cell carcinoma; cSCC, cutaneous squamous cell 
carcinoma; AK, actinic keratosis; DNA, deoxyribose nucleic 
acid; Gy, gray; SM, second malignancy; Sx, surgery; NMSC, non-
melanoma skin cancer; RCTs, randomised controlled trials; PORT, 
post-operative radiotherapy; PNI, perineural invasion; SSD, source-
surface distance; SXRT, superficial radiotherapy; BT, brachytherapy; 
VMAT, volumetric modulated arc therapy; IMRT, intensity modulated 
radiotherapy; TVMAT, tangential volumetric modulated arc therapy 

What is the difference between RT, surgery 
and topical treatments?

Data comparing the oncological outcomes of the different 
modalities in these most common malignancies is regrettably 
inconclusive. A 2007 metanalysis1 by the Cochrane Collaboration for 
basal cell carcinoma (BCC) states: “Surgery and radiotherapy appear 
to be the most effective treatments, with surgery showing the lowest 
failure rates” but concludes with “Overall there has been very little 
quality research on treatments for BCC.” Another metanalysis2 by 
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Abstract

Radiotherapy (RT) for skin cancer has improved with better RT modalities and 
techniques. Dermatologists, especially through their support of skin cancer 
multidisciplinary clinics (MDCs), have asked interesting questions about radiotherapy 
during these clinics. To facilitate more rapid dissemination of knowledge about better 
RT in the modern era, dermatologists were asked in face to face interviews by a 
coordinator what questions they would like answered about RT in the modern era. 

Over 30 dermatologists were interviewed. Common questions were: What are the 
clinical differences between RT, surgery and topical treatments; why does RT need to 
be given in so many treatments; what is the mechanism of RT at a cellular level; are 
RT side effects any different from side effects caused by topicals. Further questions 
included: are there any contraindications to RT for skin cancer; what is the minimum 
age to treat; are the post treatment cosmetic effects of RT better than surgery; what 
is the risk of second malignancy from RT; how is recurrence post RT treated; is 
retreatment with RT possible; can RT and surgery be combined; when should one refer 
for RT in perineural invasion or lymphovascular space invasion or positive margin; 
has RT a role in extensive disease; what RT modalities are now available and how do 
they differ? 

Answers were devised by radiation oncologists (ROs) with a skin interest and 
presented at multidisciplinary educational meetings. This article is a summary of those 
questions and answers. Advances in RT are making RT an option for treatment of skin 
cancer once again. Communication between dermatologists and ROs is essential for 
appropriate referral. 

Background: Radiotherapy (RT) for skin cancer was a common treatment used by 
dermatologists until the 1980s. Better surgical and topical treatments, coupled with 
increasing radiation regulatory requirements, led to a decline in the use of RT by 
dermatologists. RT modalities and techniques for skin cancer have improved but have 
not led to more referrals for RT from skin cancer multidisciplinary clinics (MDCs). 
These clinics have taken place in the Skin and Cancer Foundation and at the Kinghorn 
Cancer Centre in Darlinghurst Sydney. Radiation Oncologists (ROs) need to answer 
questions that dermatologists may have about RT.

Attending dermatologists were invited to share concerns and ask questions on current 
RT practice. Over 30 dermatologists were asked in face to face interviews by a 
coordinator what questions they would like answered about RT in the modern era. The 
feedback formed the basis of educational meetings. This article is a summary of those 
questions and answers. 
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the Cochrane Collaboration for cutaneous squamous cell carcinoma 
(cSCC) states “little evidence from randomised controlled trials 
(RCTs) comparing the efficacy of different interventions for primary 
cutaneous SCCs exists.” A further metanalysis3 by the Cochrane 
Collaboration for actinic keratosis (AK) does not even mention 
radiotherapy, for which it is effective. The data on functional and 
cosmetic outcomes are also only short term1. All these studies suggest 
there is a clear need for more robust trials with longer follow-up 
in skin cancer, which will only be achieved with multidisciplinary 
cooperation.

A major difference is that surgery does result in normal tissue loss. 
Surgical excision is usually a single therapeutic episode and removes 
an invasive cancer and surrounding normal tissue, a histopathology 
report then confirms the histology of the lesion and completeness 
of excision. RT can treat a mixed population of tumour and normal 
tissue, killing the tumour without normal tissue loss, thereby effecting 
tissue conservation (Figure 1). A number of mechanisms are at work 
here.4 The main difference is in deoxyribose nucleic acid (DNA) 
repair. Normal cells have excellent DNA repair capacity, tumour 
cells do not. This difference is exploited in RT. RT can therefore treat 
a larger, more cosmetically sensitive field than surgery because no 
tissue is removed (Table 1). 

Figure 1 Photographs of a patient with a large cSCC of right lower lip treated 
with RT alone, demonstrating tissue conservation. A. At presentation. B: Six 
months following RT.

Table 1 Comparison of the differences between RT, surgery and topical 
treatments

Modality Treatment 
episodes 

Visits 
to 
clinic

Histological 
Confirmation 
of removal 

Compliance 

Definitive 
radiotherapy

Many Many No High

Surgery one Few Yes High 

Topicals Many Few No Risk of low

Why does radiotherapy need to be given in 
so many treatments?

RT is prescribed in units called Gray (Gy).5 Gy is defined as the 
absorption of one joule of radiation energy per kilogram of matter. 
Standard dosage or fractionation is to give 2Gy per day, and a 
typical prescription is 60Gy in 30 fractions at five fractions per 
week summarised as 60/30/5. RT is prescribed to a defined dose 
point, often skin surface in skin RT. Different fractionation patterns 
can be compared using a special formula and a common selection is 
summarised in Table 2. 

Normal tissue repair is completed within hours following 

radiotherapy. Splitting the total dose into smaller doses or fractions 
maximises normal tissue survival leading to minimal impact on 
function and cosmesis. Too much dose per treatment episode or 
fraction can result in overwhelming of the normal cell repair capacity. 
Normal cells can then die, leading to replacement with fibrosis in the 
long term. Late radiation side effects can develop. These are defined as 
starting at least six months after RT. These include all the hallmarks of 
fibrosis, including hypopigmentation, telangiectasia and cicatrisation 
(Figure 2). ROs are loath to use a smaller number of treatments, or 
“hypofractionate” for this reason. The more fractions, however, means 
several visits to the Department which can be enough for a patient 
with mobility issues to prefer another option, like a topical treatment 
or surgery. RT does not generate a histopathology report, similarly 
with topical treatment. Topicals are more convenient as administered 
by the patient at home but there can be issues of compliance and 
complete coverage of the field that needs to be treated, leading to a 
risk of marginal recurrence.6

Table 2 Summary of a selection of different fractionation patterns that give 
comparably the same oncological outcomes. Higher dose per fraction means 
less clinic visits but will give a worse functional and cosmetic result

Total dose (Gy) 
No of 
fractions
/weeks of RT 

Dose per fraction

60 30/6 2
55 25/5 2.25
50 20/4 2.5
45 15/3 3
40 10/2 4
36 6/2 6 

Figure 2 (A) cSCC lip treated years ago with hypofractionation leading to 
telangiectasia, cicatrisation, atrophy and hypopigmentation; B: Hypofractionation 
has had a deleterious functional and cosmetic effect.

 What is the mechanism of RT at a cellular 
level?

RT causes double stranded breaks in DNA. Recombination results 
in nonsense chromosomes incompatible with further cell division. 
Cells cannot divide, and will eventually die. 

Are RT side effects any different from side 
effects caused by topicals?

Side effects in normal tissues are best avoided by not treating 
normal tissue, and so the technological drive in RT has resulted in 
greater dose “conformality”, that is, more dose to cancer, less dose to 
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normal tissues. There is always however, some normal tissue in the 
irradiated volume that requires fractionation to conserve. 

RT side effects can be considered as either acute or late. Acute 
effects happen during and immediately after treatment and are a 
sterile acute inflammation in select normal tissue. These select normal 
tissues have a similar life cycle to cancer and include gut, mucosa, 
bone marrow and skin. They have a hierarchal distribution. Stem 
cells with a rich blood supply make new cells that migrate, eg in skin, 
keratinocytes are pushed away from the blood supply in the dermis 
by ever new cells, and eventually die and are sloughed off as keratin. 
This process takes from 1-2 weeks depending on body site. RT stops 
normal cell division today so that in 1-2 weeks skin cells that should 
be protecting the stem cells are absent. They have never been made as 
the stem cells were busy protecting their DNA during the time of RT. 

The peak skin radiation side effect may happen after treatment is 
completed, depending on how accelerated the treatment has been. In 
skin, the usual acute inflammation hall marks are initially erythema, 
then dry desquamation, then wet desquamation as the number of 
fractions increases and the amount of dose accumulates. Specialist 
nursing care is needed to prevent infection through this open skin, 
and patients have appropriate topical treatments administered by 
radiation nurses who regularly review patients on treatment. This 
acute inflammation process is shown in the case study in Figure 3. 

Figure 3 (A) Inoperable metastatic cSCC to axilla treated with definitive RT 
alone. Dose prescribed is 45Gy in 15 fractions at 5 per week (45/15/5) with 
full dose to normal skin. B: At 27Gy, RT field outlined in blue chinagraph, no 
skin reaction yet. Yellow material on tumour is tumorlysis or necrosis, not 
pus. C: At 7 days post RT, erythema is present in field. D: At 14 days post 
RT, wet desquamation is present in field, the peak of the RT reaction. This is 
not cellulitis, as the reaction is only in field. At this stage there is a need for 
careful skin care as the skin is open. There is no need for antibiotics. E: 21 days, 
recovery is progressing with formation of islands of new skin from surviving 
skin stem cells. F: 120 days - Skin fully healed and a complete response for 
the cancer.

RT late effects begin at six months post RT and are the result of 
normal cell death during therapy. This normal cell death is usually 
caused by large doses per fraction, when normal cells die and 
are eventually replaced by fibrous tissue. This is a sterile chronic 
inflammation dominated by fibrosis with all the classic hallmarks of 
poor RT: hypopigmentation, telangiectasia and cicatrisation (Figure 
2). Late effects do not get better and justify fractionation. 

Are there any contraindications to RT for 
skin cancer? 

Absolute contraindications are rare and include those with 
DNA repair problems for example xeroderma pigmentosum, 
trichothiodystrophy and Gorlin’s syndrome. Concerns about internal 
scatter make RT contraindicted in pregnant women. Relative 
contraindications include those with connective tissue diseases 
and where questionable blood supply can influence wound healing 
particularly lower limb arteriosclerosis, varicose veins, diabetes etc. 
These cases are best decided with colleagues in a multidisciplinary 
forum, as RT may be the only option left for cure. 

What is the minimum age to treat?
There is no data to support an age cut-off. Some skin cancer 

physicians say that RT should be reserved for the over 60s. This is 
driven by a supposition that RT causes poor cosmesis and older folk 
are not as concerned about this. This is not true in the modern era. 
Another concern is second malignancy. So this question can also be 
rephrased as 2 questions, firstly about late cosmetic effects and then 
about the risk of second malignancy. A reasonable cut off is 40 when 
there are other treatment options and the rationale is explained below. 

Are the post treatment cosmetic effects of 
RT better than surgery?

There is no level one data comparing cosmetic outcomes with 
modern RT versus surgery in skin cancer. The traditional teaching is 
that with time surgical scars get better, and radiation fields get worse. 
This is from the days when RT was given in a hypofractionated 
manner and is not the case when RT is adequately fractionated.

What is the risk of second malignancy from 
RT?

Second malignancy (SM) data will never be of level one evidence. 
It is not ethical to randomise patients to a no-treatment arm just to test 
for SM. The existing data is all retrospective and open to selection 
bias. For ROs, there is some good news as SM only occurs in 
survivors. Anecdotally SM in skin cancer is rare. Senior Australian 
dermatologists with extensive experience in skin RT have said they 
have never seen a SM from RT (Rob Sinclair, Rod Paver; personal 
communications).

One factor in favour of skin RT is the volume effect: the volume 
irradiated in skin cancer is only skin deep, and so easy to follow, unlike 
the large volumes of normal tissue irradiated when deeper tumours, eg 
prostate cancer, are irradiated (Figure 4). A study that sheds light on 
this problem is in a benign condition. Shore el al.7 compared 2200 
children who received X-ray treatment for ringworm of the scalp 
to a comparable group of 1400 treated without X ray followed for 
a median of 26 years since treatment. They found in the irradiated 
group, 41 had one or more basal cell carcinomas of the scalp or face 

https://doi.org/10.15406/ijrrt.2018.05.00145


Common dermatology questions and answers about the radiation treatment of skin cancer in the modern 
era

111
Copyright:

©2018 Fogarty et al.

Citation: Fogarty GB, Shumack S. Common dermatology questions and answers about the radiation treatment of skin cancer in the modern era. Int J Radiol 
Radiat Ther. 2018;5(2):108‒114. DOI: 10.15406/ijrrt.2018.05.00145

while only three have been diagnosed in the control group. There was 
a high prevalence of multiple skin cancers in the irradiated group (80 
lesions among 41 cases). The minimum latent period for radiation-
induced skin cancers was long-about 20 years. The skin cancer risk 
was particularly pronounced on the face, where there would be more 

ultra violet exposure in addition to X-ray exposure. Skin cancers 
were found only among caucasians, even though 25% of the study 
population were afro-americans. A literature review was undertaken 
of second primary neoplasms (SPNs) following RT in cancer patients 
and is tabulated in Table 3.8–11

Table 3 RT in cancer patients

Study Year of 
pub Study Question asked Findings 1 Findings 2 Findings 3

Oeffinger8 2013 Review SM post treatment 8% due to RT RT <30 yrs at 
incr risk

long latency 
period

Hegemann9 2017 RT v Sx/RT v Sx in 
20,000 men

SM post RT for 
prostate cancer

10 yr incidence SM: 
RT 15.9%; 
Sx/RT 13.2%; Sx 
10.5%. 

No increase 
due to RT

Braam10 2012 Systematic review
Malignant melanoma 
as SM in childhood 
cancer survivors 

151,575 pts;
4,010 (2.6%) had SM; 
212 (0.14%)were 
melanoma 

Incr risk if 
RT combined 
with chemo

Daniëls11 2013 Retrospective
SM after RT in 
Hodgkins

86/889 developed 318 
skin Ca, usually BCC

Incr freq if 
<35yrs at RT 

long latency 
period

A reasonable way forward, based on these large studies, is that the 
risk of SM post RT is approximately 1 in 1,000 at 10 years. Giving 
RT has to be balanced against the risk of cancer recurrence if no RT 
is given. If the risk of recurrence is 30% of recurrence within a few 
years, then the small risk of SM from RT is justified. This risk level of 
30% is used in other tumour types to justify adjuvant radiotherapy – 
eg breast cancer.12 The evidence for and against irradiating below 40 
years of age is of low quality. Care should be taken with irradiating the 
young as they have a longer life span to exhibit a SM, and should be 
done with the consensus of a multidisciplinary team decision. 

Figure 4 (A) RT Dosimetry for skin cancer B: RT dosimetry for prostate 
cancer. Note difference in normal tissue in irradiated volume.

In favour of decreased morbidity from SM from skin 
RT is:

a. Skin cancer patients after RT will be followed up and so a SM can 
be seen and treated immediately. 

b. Modern RT modalities and techniques ensure that the volume of 
in-field normal tissue is minimised. 

How is recurrence post RT treated?
Recurrent cancer after RT usually means that either the tumour is 

radioresistant or RT has been of inferior quality. We have no test yet 
to determine individual lesion radiosensitivity, and research is needed. 
Recurrence as the result of inferior quality RT is more common. RT 
quality can be decreased because of inappropriate dose or volume. 

The latter is more common. Most definitive skin RT planning consists 
of visual inspection of the lesion and marking of a field on skin. Poor 
lighting and lack of attention to detail can result in poor planning and 
field placement, leading to inferior dosimetry at the margin of the 
lesion, resulting in a marginal recurrence over time. Recurrence may 
be re-treated with RT by adding on an abutting field, but there will 
be significant overlap. Long fractionation to avoid late effects in the 
junction zone will be needed. 

Infield recurrence can be due to inadequate depth of treatment. 
Beams that do not penetrate to cover the depth of the skin appendages 
should not be used. The deepest skin appendage in a group of patients 
with lentigo maligna was found to be 4.5mm13 (Figure 5). Therefore, 
conservatively the treatment depth needs to be 5mm within the field. 
Grenz rays, a very low penetrating RT, have been associated with 
significant in field recurrences13,14 (Figure 6). Salvage treatment with 
surgery or another modality is needed. Care needs to be taken as 
surgical healing post RT can be difficult and dehiscence leading to 
radio-necrotic ulcers and fistula can occur. An experienced surgeon 
in post RT recurrence is of benefit and they may decide to remove the 
entire previous RT field with a more complex repair to avoid these 
problems. The previous field can be traced on by the radiation staff 
to aid excision.15 

Figure 5 In situ cancers involving the depths of hair follicles which can be up 
to 4.5mm in depth.
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Figure 6 Only beams that treat to sufficient depth should be used. Grenz rays 

have inadequate penetration and are associated with in-field failure.

Is retreatment with RT possible? 
Many factors need to be assessed in this scenario. RT dose is 

“forgotten” by in-field normal tissue in important late-reacting dose-
limiting organs at a rate of 50 % each year.16 Clinical judgement of 
RT side effects in the previously treated field such as telangiectasia, 
cicatrisation, atrophy and hypopigmentation help to assess whether 
the tissue in question can sustain another radical course. Re-treatment 
runs the risk of tissue breakdown resulting in the possibility of difficult 
lesions such as with radio necrotic ulcers and fistula. Another treatment 
modality is preferred but usually comes down to a multidisciplinary 
decision. There may be no other option than RT. 

Marginal recurrence may be retreated as the dose to the normal 
tissue has not been too high. Adding on an abutting RT field may 
involve significant overlap and standard fractionation may be needed 
to avoid late effects in the junctional area. It is now possible to treat 
whole fields of skin cancerisation so this may be done up front to 
avoid having to add on abutting fields in the future.17 

Can RT and surgery be combined? 
RT is combined with surgery in other malignancies eg sarcoma18 

to achieve limb conservation, rectum19 to achieve better quality of life 
with removal of irradiated bowel, and breast20 to achieve operability. 
Planned surgery is done in the window between resolution of acute 
effects and beginning of late effects, usually 4-12 weeks following 
RT. All outcomes are met, but there can be a tendency to more wound 
complications with neoadjuvant RT. 

Planned combination is usually not warranted considering that 
both modalities give excellent local control for most small non-
melanoma skin cancer (NMSC).21 RCTs are few compared to the 
problem. A Canadian RCT, that of Avril et al.22 compared surgery with 
RT and allowed four types of radiotherapy. Clearance at 4 years of 
173 in the RT arm was 92.5% compared with 174 in the surgery arm 
of 99%. Combination usually occurs in an unplanned manner when 
the post-surgical histopathology shows adverse features23 requiring 
post-operative RT (PORT) or there is biopsy proven recurrence post 
RT requiring salvage surgery. There is little level one data of planned 
combination except in the scenario of adjuvant RT following surgery 
for cSCC metastatic to parotid which shows the combination has 
excellent local control even without chemotherapy.24

Skin surgeons need to be aware of the concept of overall treatment 
time. Delaying referral for PORT for positive margin to ensure 

completion wound healing of a complex closure can compromise 
cure.25 RT should start within four weeks and not more than six post 
operation. The closure will continue to heal even during the initial RT. 
Operating through irradiated tissue suffering late effects is difficult. 
The usual healing mechanism especially caused by radiation-
induced arteriosclerosis may be absent and significant side effects 
like dehiscence, radionecrotic ulcer and fistula can result. Discussion 
with the prescribing RO is advised prior to salvage surgery. Particular 
scenarios are perineural invasion (PNI) and lymphovascular space 
invasion (LVSI). Whether PNI is associated with lymph node 
positivity in cSCC is controversial.26,27 There are no prospective trials 
in these scenarios.

When should one refer for PORT in PNI?
An excellent recent review on PNI is Karia et al.28 on PORT in 

PNI is Han et al.29 A reasonable working model is based on these three 
scenarios. Incidental PNI is when there have been no symptoms of 
PNI and PNI is reported on the histopathology form. Skip metastases 
are just contiguous spread.30

a. Incidental intratumoral PNI of small nerves in a lesion less than 
2cm with adequate margins (4mm) does not need referral but close 
clinical monitoring. Immunosuppressed patients and patients with 
tight margins require greater vigilance. 

b. Incidental extratumoral PNI usually occurs at the deep margin. If 
this is close (eg <2mm) then consider referral especially if there 
are other relative factors for recurrence eg recurrent lesion, lesion 
over 4mm thick, over 2cm in diameter, involvement of larger-
calibre nerves and tumour invasion beyond dermis.31 

c. Clinical PNI means that at presentation PNI symptoms or signs are 
present. These symptoms are often missed and must be enquired 
about eg formication, motor loss and/or paraesthesia in the nerve 
distribution. The patient may not associate the symptoms with the 
lesion. These lesions need a timely multidisciplinary approach. 
In the head and neck they often need significant investigation, 
surgery and PORT. Mortality is a real possibility.32

When should one refer for PORT in 
lymphovascular space invasion (LVSI)?

Retrospective data27 in cSCC cancer shows a small risk (less 
than 2%) if this is the only risk factor. Referral can be based on risk 
presence of other poor prognosis factors such as immunosuppression, 
recurrent disease, tumour size, PNI, poor histological differentiation, 
margin status, location in the ear, cheek, lip and retro-auricular areas. 
Single institution retrospective data33 shows that high-risk patients 
treated with elective nodal RT to 50Gy had 96% in field control at 
4.5 years median follow up. Whether to initially treat the primary site 
alone or include first echelon nodes is an area ripe for research. 

Has RT a role in incompletely excised disease?
Common referrals for RT are NMSC excised with positive margin 

in patients in which further surgery is either declined or too morbid. 
Once again recent data is of inferior quality. Lara et al.34 report that in 
a single institution retrospective study made up of 487 patients treated 
with surgery alone for cSCC, there was a rate of positive margins 
after surgery of 12.18%. There were five cases of tumoral recurrence 
in the observation group and three cases in the re-excision group. 
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This suggests not all positive cSCC margins recur and that further 
treatment does not stop recurrence. Factors such as tumour size, site, 
histological type, ulceration and type of positive margin were not 
significant in predicting recurrence rates in this study. ROs will treat 
positive margins. RT post-surgery is safe if done with experience. RT 
can also even be a definitive treatment for skin cancer.21 

Has RT a role in extensive disease?
External beam RT (EBRT) for skin cancer has recently been 

revolutionised by the adoption of volumetric modulated arc therapy 
(VMAT), which is the newest stage in the evolution of intensity 
modulated RT (IMRT).35 Tangential VMAT (TVMAT) is ideal 
for scalps.17 VMAT is essentially the application of computed 
tomography technology to RT and can treat large fields of skin quickly 
and accurately with great conformality that is without overdosing 
surrounding dose-sensitive normal tissues. RT for specific patients 
is limited by the modalities and techniques available in any given 
department.

What RT modalities are available and how do 
they differ? 

Modalities that can treat skin cancers include brachytherapy 
(BT) and EBRT. EBRT involves radiation created outside the 
patient and beamed into the target from a source relatively distant 
from it. Brachytherapy (BT) involves the use of radioactive sources 
that are laid onto or into the target. BT in the treatment of skin field 
cancerisation is delivered via a specially constructed surface mould 
(Figure 7). The homogeneity of the surface dose depends on the 
distance of the sources from each other, and the distance of the skin 
to the sources (called “standoff”). Surface moulds contain catheters 
along which a high dose rate source travels under computer control. 
The energy of the photons emitted from the source and the source 
standoff distance will also determine the dose at depth in the skin. 
BT mould construction requires a dedicated trained team. Mould 
application at treatment must be exact to deliver the prescribed dose. 
VMAT, a type of EBRT, is replacing BT.17

Figure 7 A computer representation of a brachytherapy mould plan where 
the brachytherapy catheters are kept in a pattern by the mould, usually 
separated by equal spacing. The mould is made of a water-equivalent material 
called bolus or build up. Bolus between the brachytherapy catheters and the 
skin attenuates the radiation. This enables the dose cloud, by the time it gets to 
the skin, to have a homogeneous wave front. See the thin red line that would 
hug the skull 5mms under the mould.

EBRT can deliver photons, electrons or protons. Electronic 
brachytherapy is a type of EBRT but with a short source – surface 

distance (SSD), less than 10cm. It therefore can only treat a small 
area. Superficial RT (SXRT) has a longer SSD and can treat to a larger 
field (usually up to 8cm diameter) depending on the machine and with 
more homogenous dose at depth. These modalities are excellent for 
areas that are concave to the beam profile eg inner canthus. 

Larger fields can be treated with megavoltage electrons up to 20cm 
squared. Electrons have several disadvantages. A layer of tissue-
equivalent material called bolus is needed to bring the maximum dose 
onto the skin which increases the set-up time and the uncertainty of 
treatment. Electron beams have a wide penumbra and so more normal 
tissue will be irradiated. Flat fields are preferred for better dosimetry. 
The skin that is to be treated can be modified to make it flat (Figure 8). 
One can also use bolus material to make the field as flat as possible, 
for example, filling a conchal bowl. Megavoltage photons via VMAT 
can even treat large fields surfaces of skin field cancerisation that are 
convex to the incident beam. These anatomical areas include the scalp, 
forehead, cheeks, forearms, legs, chest upper back, and shoulders. 
This is an area of active research. 

Figure 8 Electron beam dosimetry is more reliable with a flat field. The skin 
can be modified to make the surface flat. For example, one can tape the ears 
forward to treat the posteromedial surface of the pinna as in the figure. Note 
the inner dotted area which denotes tumour and the outer dotted area 
denotes the field, which needs to be larger for electron beams than for SXRT 
as the beam penumbra is wider. 

Conclusion
Improvements in RT are making it an option for treatment of 

skin cancer once again. Communication between dermatologists and 
ROs is essential for appropriate referral. ROs need to inform doctors 
who look after skin cancer what is now available. Multidisciplinary 
educational meetings have aided this process. Continued collaboration 
between dermatology and ROs can lead to high levels of research in 
RT for skin cancer that will hopefully result in better patient care.
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