
1 Genesiscare Radiation Oncology, Mater Hospital, 25 Rocklands 
Rd, Crows Nest, NSW, 2065, Australia;
2 Sun Doctors, Frenchs Forest, 28 Forest Way, Frenchs Forest, NSW, 
2086, Australia;
3 North Shore Dermatology & Specialist Skin Cancer Centre, 39 East 
Esplanade, Manly, NSW, 2095, Australia;
4 Department of Dermatology, Royal North Shore, St Leonards, 
NSW, 2065, Australia.

Conflict-of-interest statement: The author(s) declare(s) that there 
is no conflict of interest regarding the publication of this paper.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative Com-
mons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, 
provided the original work is properly cited and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Correspondence to: Gerald Fogarty, Genesiscare Radiation On-
cology, Mater Hospital, 25 Rocklands Rd, Crows Nest, NSW, 2065, 
Australia.
Email: Gerald.fogarty@genesiscare.com
Telephone: +612 9458 8050
Fax: +612 9929 2687

Received: December 2, 2020
Revised: December 23, 2020
Accepted: December 27, 2020
Published online: February 23, 2021

ABSTRACT
Rosacea is a common chronic illness with no known durable cure. We 
present 4 cases of incidental long-term control of recalcitrant rosacea 
following definitive volumetric modulated arc therapy (VMAT) 
radiotherapy for basal cell carcinoma (BCC) arising within extensive 
skin field cancerisation (ESFC). At last follow up at an average of 21 
months post radiotherapy (RT), all cases had complete response (CR) 
of the BCC and ESFC. These four cases also had enduring response 

of recalcitrant rosacea within and also immediately outside the 
planning target volume that was prescribed radiotherapy to 45 Gray 
(Gy) (PTV45). The durability of rosacea control was associated with 
target volumes at least receiving an average of 36.5 Gy in an average 
of 22.5 fractions. Progression to a prospective trial and the design is 
discussed. 
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INTRODUCTION
Rosacea is a common chronic relapsing inflammatory skin condition 
which mostly affects the central face[1]. The cause is unknown[2]. It 
is initially characterised by transient flushing followed by persistent 
erythema and skin inflammation and may progress to phymatous 
rosacea characterized by thickened, cosmetically disfiguring skin[3]. 
The pathophysiology is thought to be a dysregulation of the immune 
system, brought about by microbes of the normal skin flora[4]. It can 
seriously affect quality of life[5]. 
    There are many treatment modalities offered but a definitive dura-
ble cure has yet to be found[6]. Symptomatic exacerbations are treated 
with topical creams, and oral therapies aimed at decreasing pathogen 
load[7,8]. A Cochrane review[9] of 106 studies showed no durable cure. 
The longest follow up in this study was 40 weeks post treatment so 
any treatment with durable control still at 12 months post therapy 
can be considered long term in this disease. Radiotherapy was not 
included in this study. 
    Radiation therapy (RT) has undergone a revolution in the last few 
years due to the advent of modern technologies like volumetric mod-
ulated arc therapy (VMAT)10. Convex skin surfaces like scalps and 
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noses that harbour extensive skin field cancerisation (ESFC) can be 
treated with durable control even around the head and neck[11]. ESFC 
can contain and promote multifocal invasive malignant skin cancers 
like basal cell carcinoma (BCC) and cutaneous squamous cell car-
cinoma (cSCC). When these arise within ESFC they are especially 
amenable to this treatment[12]. RT cures malignancy without the tissue 
loss of surgery, resulting in better functional and cosmetic outcomes, 
especially in areas where tissue loss would be obvious, like the nose. 
This may result in better quality of life, but more prospective study 
is needed. The nose is also often involved in the rosacea process, and 
large fields of rosacea can be incidentally included in and around the 
definitive VMAT treatment volumes of ESFC involving the nose. 
    We present four cases of incidental long-term control of recalci-
trant rosacea following modern VMAT radiotherapy for invasive skin 
cancers arising within ESFC involving the central face including the 
nose. 

CASE SERIES 
Case 1 
A fit immune-competent 73-year-old Caucasian woman was referred 
for radiotherapy (RT) of the entire nose for three biopsy-proven mul-
tiple basal cell carcinoma (BCC). BCCs were on the right nasal ala 
and from the tip of nose going towards left nasal ala respectively (See 
Figure 1 A). She had over a 20-year history of rosacea. She had used 
topical therapies such as metronidazole and ivermectin creams, and 
oral systemic doxycycline, with no durable improvement. She was 
resigned to treating the rosacea when symptomatic, which was then 
several times per year, leading to significant cost and discomfort. 
    She was treated with volumetric modulated arc therapy (VMAT) ac-
cording to our protocol[13] for ESFC. The RT plan involved three vol-
umes of simultaneous integrated boost (SIB) within a whole nasal skin 
volume. To treat the invasive disease, the SIB volumes were treated 
to a total dose 55 Gray (Gy). The whole nose volume was treated to a 
total dose of 45 Gy, which is sufficient for insitu ESFC. The treatment 
was given in 25 fractions with no planned break. Invivo dosimetry 
(IVD) confirmed the planned dose was delivered. Her skin toxicities 
were the expected side effects of in-field erythema, desquamation and 
mucositis[12]. These were looked after on a conservative basis by our 
nursing staff. She had a complete response at 4 weeks post RT as far 
as the BCC were concerned. See Figure 1 A and B. 
    Nine months following the completion of RT on routine review 
she requested further RT to a patch of symptomatic rosacea on the 
lateral right cheek outside previous high dose field. At that stage she 
had incidental long-term control of recalcitrant rosacea in the field of 
ESFC treated with VMAT. She had required no more rosacea treat-
ment since the RT. She also had clearance of her rosacea immediately 
outside her previous planning target volume[14] that had been treated 
to 45 Gray (Gy) (PTV45) (Figure 1 B). Clearance continues at 18 
months.
    To calculate the RT dose responsible for clearing the rosacea, a 
template was taken15 outlining the area that was symptomatically and 
clinically free of rosacea. This was used to create a new volume that 
was contoured onto the original planning computer tomography scan 
(CT). The dose parameters of that volume were then calculated. Ro-
sacea clearance corresponded to a volume that was within the 35Gy 
isodose line, that is, treated to at least 35 Gy in 25 fractions.

Case 2 
A sprightly 94-year-old independent woman on no medications had 
VMAT for a two-centimetre biopsy proven infiltrative BCC of the 
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Figure 1 Case 1 pre and post RT showing rosacea clearance.  (A): Anterior 
photo taken at RT planning prior to any RT treatment showing extent 
of gross tumour volume (GTV)[14] of large BCC on nasal tip outlined 
in solid black line (indicated by short thick vertical black arrow). The 
dotted line of the Planning Target Volume 55Gy (PTV55) of the SIB 
to treat the BCC surrounds this (indicated by long thin vertical black 
arrow). This PTV55 is within the Planning Target Volume 45Gy 
(PTV45) (identified by short thick horizontal black arrow). The black 
stars indicate areas of symptomatic recalcitrant rosacea, which are 
both inside and outside the PTV45 treatment volume. (B): Anterior 
photo taken nine months following RT for BCC nose showing com-
plete response of BCC but also complete and enduring response of 
rosacea within and immediately outside the PTV45. The dotted line 
on skin shows area of rosacea control. When compared to Figure 1A, 
this area includes areas both inside and outside the PTV45 treatment 
volume. It corresponds to the 35Gy isodose line from the RT plan. 
The short black arrow indicates an area of persisting symptomatic ro-
sacea for which the patient requested radiation treatment nine months 
after the initial treatment. This area was well outside the VMAT 
treated field. 

bridge of lower nose within an area of ESFC. She also had a 10-year 
history of rosacea and had taken topical treatments for symptom re-
lief during exacerbations, usually a few per year. VMAT prescription 
was 45Gy in 15 fractions given 5 days per week to the nasal bridge 
area. IVD confirmed the planned dose was delivered. At 9 months 
post RT she had clearance of the BCC but also had clearance of her 
rosacea, including areas outside the previous PTV45 field (Figure 2 B). 
Clearance continues at 16 months. This has required no more rosacea 
treatment since the RT. 
    To estimate the dose of radiotherapy needed for rosacea clearance, 
the same procedure was completed as in case 1 but using photos. 
Clearance corresponded to the volume of skin within the 35 Gy iso-
dose line, that is. the volume of skin that had received at least 35 Gy 
in 25 fractions. A persisting rosacea lesion on the right lateral cheek 
received a mean dose of 4.8Gy and was not controlled at this dose. 

A

B



216

Fogarty GB et al . Control of Rosacea with VMAT

See Figure 2 A and B.

Case 3 
A 74-year-old male had had multiple operations including Mohs 
surgery for BCC of the nose and had a further BCC recurrence and 
he was referred for tissue conserving RT. He had also been suffering 
from the rhinophyma variant of rosacea for 15 years and had had 
both topical and oral treatments multiple times for symptomatic 
exacerbations. He was treated with VMAT to a total dose of 52.8 Gy 
to a solitary SIB. This was within a VMAT field treated to 43.2Gy 
in 24 fractions. His treatment was stopped a fraction short of the full 
prescription of 45Gy in 25 fractions due to acute toxicity, a common 
practice in our VMAT for ESFC experience[16]. 
    20 months post VMAT he had complete response of BCC but 
also a partial and enduring response of rhinophyma rosacea. He 
has required no more rosacea treatment since the RT. Following 
the method of dose calculation above in case 1, the volume of skin 
with clearance of rosacea corresponds to the 38Gy isodose line, that 
is, skin that had received at least 38Gy in 24 fractions. Clearance 
continues at 27 months. See Figure 3A and B.

Case 4 
A fit 72-year-old male had a history of BCC on the nose treated 

Figure 2 Case 2 pre and post RT showing rosacea clearance. (A): Planning 
photo prior to RT showing rosacea of nose and face. B: Photo nine months 
following RT showing complete response of BCC but also complete and 
enduring response of rosacea both inside and outside the VMAT treated 
field which is shown in the pentagon shape. The black circle shows persist-
ing rosacea on lateral right cheek. This area was well outside the VMAT 
treated field.

A

B

Figure 3 Case 3 pre and post RT showing rosacea clearance. (A): Photo 
showing rhinophyma prior to RT. (B): Photo 20 months post VMAT show-
ing complete response of BCC but also partial and enduring response 
of rhinophyma rosacea. Unfortunately, the asymmetry caused by tissue 
sacrifice by the previous Mohs surgery to right nasal alar is also more ap-
parent.  

with Mohs surgery but had recurred and was referred for VMAT 
field therapy to 45 Gy with SIB to 55 Gy, all in 25 fractions. The 
SIB was for an active biopsy-proven BCC on the right nasal alar. 
Invivo dosimetry confirmed the planned dose was delivered. He 
also had an eight-year history of rosacea and had taken topical 
treatments for symptom relief during exacerbations. At 18 months 
he had a complete clearance of the BCC but also enduring clearance 
of his rosacea both inside and outside the VMAT PTV45 treatment 
volume. The rosacea clearance corresponds to the 38Gy isodose 
line. Clearance continues at 25 months. See Figure 4 A and B. 

DISCUSSION 
We present 4 cases of incidental long-term control of recalcitrant 
rosacea following definitive VMAT radiotherapy for BCC within 
ESFC. At last follow up all cases had complete response of the BCCs 
but also had enduring response of rosacea within and immediately 
outside the PTV45 area. Patient and treatment details are summarised 
in table 1. The investigation of this phenomena started when the 
patient in case one asked for treatment of rosacea arising outside the 
treated VMAT skin field, and when dermatology colleagues remarked 
how VMAT had also provided durable local control for patients 
treated for ESFC and who had also suffered recalcitrant nasal rosacea 
over many years. 
    Rosacea is a common chronic relapsing inflammatory skin 
condition which mostly affects the central face. It affects between A

B
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1 and 10% of the population, with those most affected being older 
female Caucasians[3]. The cause is unknown. Diagnosis is based 
on symptoms, the most distressing being itching, burning and 
stinging. Risk factors include a family history and factors that 
worsen the condition include heat, exercise, sunlight, cold, spicy 
food, alcohol, menopause, psychological stress, and steroid cream 
on the face[16,17]. 
    Rosacea has four broad subtypes which follow more or less a 
chronological deterioration with age. Initially there is erythemato-
telangiectatic rosacea with transient flushing followed by more 
persistence, and escalating to persistent erythema due to repeated 
vasodilation, then telangiectasia and skin inflammation in the form of 
papules, pustules, lymphoedema and fibrosis called papulopustular 
rosacea, which presents in a Maltese cross distribution over the nose, 
forehead, cheeks and chin. Circumoral and periorbital areas are 
typically spared. Phymatous rosacea is characterized by thickened, 
cosmetically disfiguring skin due to the hypertrophy of sebaceous 
glands and connective tissue with associated lymphedema and 
prominent follicular pores. When this involves the nose it is called 
rhinophyma[18] and males are predominantly affected. Ocular 
rosacea is a late change, commonly causing dry eyes and chronic 
blepharoconjunctivitis, but eventually occurs in greater than 50% of 
rosacea sufferers[19].
    Histodermatopathology reveals enlarged, dilated capillaries and 
venules located in the upper dermis, with angulated telangiectasias, 
perivascular and perifollicular lymphocytic infiltration, and superficial 
dermal oedema. The pathophysiology is thought to be a dysregulation 
of the immune system, as well as changes in the nervous and the 
vascular system brought about by microbes of the normal skin flora, 
specifically in the pilo-sebaceous unit in the dermis. that include the 
Demodex mites and bacteria such as Staphylococcus epidermidis[4].
    Rosacea has no known cure. Symptomatic exacerbations are 
treated with topical creams such as brimonidine cream, ivermectin 
cream, and isotretinoin. Oral therapies aimed at decreasing pathogen 
load are used such as metronidazole, doxycycline, minocycline, or 
tetracycline. Local ablative therapies include dermabrasion and laser 
surgery. Behavioural changes are encouraged to decrease triggers 
eg regular use of sunscreen and dietary adjustments[7,8]. Rosacea can 
seriously affect a patient’s quality of life5. A Cochrane review[9] of 
106 studies revealed that the longest follow up was 40 weeks post 
treatment. Radiotherapy was not included in that review. 

Radiotherapy total dose needed for durable response in rosacea 
The literature on radiotherapy for rosacea is limited to case studies. 
Studies written in English are here summarised. Plenk et al[20] treated 
2 patients with nasal skin BCC arising within rhinophyma with 
orthovoltage to a total dose of 40 Gy in 16 fractions and 39 Gy in 11 
fractions respectively. Both had significant partial responses of the 
rhinophyma. They were followed for 9 and 7 years respectively with 
no recurrence of either BCC or enlargement of the rhinophyma. Skala 
et al[21] treated a 72-year-old with a 10-year history of rhinophyma 
with 90-kV photons to a total dose of 40 Gy in 20 daily fractions with 
good partial response and no progression at 7 years. Fairris et al[22] 
treated 9 paired sites in 3 patients with a similar condition but of the 
hands to a total dose of 6 Gy in 6 fractions at one a week and all but 
1 had relapsed at six weeks. It seems that a higher dose is needed for 
rosacea especially if longstanding and recalcitrant to previous topical 
therapies. 
    All the cases in this study had durable control of rosacea within the 
PTV45Gy area. This means that 45 Gy in 25 fractions is an adequate 
dose. However there was control immediately lateral to the PTV45 in 

Figure 4 (A) Planning photo showing PTV55 Gy SIB area (long vertical 
black arrow) within the PTV45 area (short horizontal black arrow). Stars 
show rosacea in and outside treatment volumes. (B):  Photo at 18 months 
post RT showing complete response of BCC but also complete and endur-
ing response of rosacea both inside and outside the VMAT treatment vol-
ume.

Figure 5 (Axial planning scan of case 1 with long white down arrows 
showing the wires defining the area of persisting rosacea and the short 
white up arrows showing the wires defining the area of complete response 
of rosacea. The pink volumes were contoured to compute maximum 
minimum and median doses to these volumes.

all cases showing that a dose less than 45Gy may work. The VMAT 
given for nose is essentially tangential VMAT[10]. There is a splay of 
dose into the surrounding skin. In order to quantify this, templates[15] 

were taken of cases 1, 3 and 4 and photos of case 2. These were used 
to capture the dimensions of the successfully treated areas. They were 

A
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Figure 6 SXRT field for treating the remaining recalcitrant rosacea on right cheek in case 1. (A): SXRT field at planning. (B): SXRT field showing peak reac-
tion. (C): 6 weeks after SXRT showing complete clearance of rosacea.

Figure 7 Depth doses of different RT modalities in skin. VMAT gives a 
more homogenous dose throughout the target volume. Schematic only. 
This graph shows the depth doses of different RT modalities through the 
first few layers of skin. A thin black vertical line at zero represents the skin 
surface. Another thick black vertical line represents 5mm into tissue, the 
deepest point that skin appendages penetrate, so this area can be classed 
as the volume that contains the epidermis[23]. Megavoltage modalities 
(Purple line = volumetric modulated arc therapy [VMAT] and red line = 
electrons [MeV]) need build up (BU) or “bolus” to ensure full dose to the 
surface. 

overlayed onto the planning scan to deduce the doses associated with 
durable rosacea control. This was also done for the areas of persisting 
rosacea in cases 1 and 2 more distant from the treatment area. See 
figure 5. 
    Maximum, minimum and mean doses were calculated. The 
calculation of mean dose is probably compromised by being 
too elevated in cases 1, 3 and 4 by the SIB approach. These are 
summarised in table 2. 

RT parameters for a prospective protocol of definitive RT for 
recalcitrant rosacea
The cause of this study was the patient in case one who returned 
requesting definitive RT of persisting recalcitrant rosacea that was 
well outside the VMAT volume. How should she be treated? What 
are the radiotherapy parameters that are needed to treat successfully 
especially given that this is a benign disease? What would a 
prospective study look like? 

Volume 
Our VMAT protocol[13] suggests a CTV 3-5mm thick encompassing 
the epidermis and dermis with a PTV expansion of 5mm into the 
overlying bolus and 2mm expansion into the dermis. From the 
success of this case series, this adequately covers the target. The 
target is probably epidermis and dermis including the pilo-sebaceous 
unit in the dermis colonised by the pathogenic Demodex mites and 
bacteria such as Staphylococcus epidermidis as described by Rivero 
et al[4]. Five millimetres will cover the depths of hair follicles and 
sweat glands[23]. 

Modality 
Rosacea covers the central face which has many convex undulations 
and so VMAT provides the best solution[11]. For flatter areas, such 
as the residual rosacea in case 1, or glabellar or perioral areas, other 
modalities could be used, such as superficial radiotherapy (SXRT) 
or megavoltage electrons as long as adequate dose was given to the 
target.

Total dose 
A reasonable way forward based on the total dose discussion above 
is to use the VMAT nose dose for ESFC without SIB for invasive 
disease. This is 45 Gy in 25 fractions. This dose worked in 100% of 
our cases. This dose fits with the literature. As this is a benign disease 
there will be pressure to use a lower dose, as is used in other benign 
conditions[24,25]. However, to dose reduce initially and get a negative 
result may dampen enthusiasm to complete the study at the proper 
dose. The residual disease left in our cases and the literature review21 
shows that 6Gy is too low. 

Table 1 Patient and treatment details of the four cases.

Case Sex/
age

Duration of 
Rosacea (years)/
Invasive 
disease

VMAT 
SIBs to 
55Gy

VMAT for field 
dose Total Gy/
No of Fractions/
Days per week

Continuing 
control of 
BCC and 
rosacea months)

1 F 73 15/BCC 3 45/25/5 18

2 F94 10/BCC 0 45/15/5 16

3 M 74 15/BCC 1 43.2/24/5 27

4 M72 8/BCC 1 45/25/5 25

Ave 78 12/BCC 1.5 45/22.25/5 21
Ave: Average; BCC: Basal Cell Carcinoma; F: Female; M: Male; Gy: Gray; 
SIB: Simultaneous Integrated boost; VMAT: Volumetric Modulated Arc 
Therapy.

Dose per fraction 
In cases 1, 3 and 4 fractional doses of 1.8Gy and were associated 
with good infield rosacea control yet satisfactory late effects at 
a mean of 21 months. Lower dose per fraction would cause the 
patient to come for more rather than less visits to the radiotherapy 
department and would not achieve a better functional or cosmetic 
result in normal tissues on the limited data these 4 cases have given 
us. A higher dose per fraction may be associated with more long-term 
fibrosis in an area where a good functional and cosmesis is needed. 
Therefore hypofractionation should be discouraged and should only 
be considered if there are significant mobility issues about attending 
for the total number of fractions. 

A B C
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Table 2  Dosimetry from the planning scans of these cases associated with durable control of rosacea.

Case RT dose to area of controlled  
Rosacea (Gy)

Isodose line (Gy) associated with edge of rosacea control 
from overlay of template on RT plan RT dose to area of not controlled rosacea (Gy)

1 max= 57; min = 35; mean= 45 35 max=24; min=2; mean=7  

2 max= 47; min = 23; mean= 40 35 max=4.9; min=4.8; mean=4.8  

3 max= 57; min = 34; mean= 43 38 NA

4 max= 56; min = 35; mean= 45 38 NA

Ave max= 54; min = 32; mean= 44 36.5 Average of cases 1 and 2; 7+5/2=6

Ave: Average; Gy: Gray; Max: maximum; Min: minimum

Use of a treatment break
For benign and in situ disease a break can be inserted after 10 
fractions with no detriment to treatment outcome[24,25,26]. A break 
of at least two weeks helps to decrease toxicity in normal skin[27] 

and therefore to complete the RT prescription in this usually elderly 
population. 

Consenting to RT for rosacea only - chance of second malignancy 
The radiation oncologist (RO) is required to obtain informed consent 
for radiation treatment from a requesting patient. In the case of 
rosacea only, with no invasive or in situ disease in field, the RO 
needs to obtain consent specifically for the rare chance of second 
malignancy arising as a result of the RT. All the cases in this study 
were being treated for cancer and only incidentally had a durable 
complete response to in-field rosacea. The risk of second malignancy 
from irradiation of the skin is approximately one cancer in one 
thousand patients irradiated every ten years[28]. 

Type of patient cohort for a prospective trial
In designing a prospective phase 1/2 trial to establish the safety, 
efficacy and dose, it would be prudent to begin with older patients, 
eg over 60 years of age, as they will have more chance of having 
recalcitrant rosacea. Recalcitrant rosacea could be defined as 
patients who have suffered with rosacea for more than 10 years, 
have progressed through at least one topical and/or oral therapy, 
and are able to complete definitive RT for this condition. Older 
patients on average will have less time to develop a radiation induced 
malignancy. This study duration of follow up would only have 
to be for a year to be the longest study to date to look at outcome 
in rosacea[9]. Patient numbers needed will be low as there was no 
patient with rosacea who did not get a complete response at the dose 
prescribed, so perhaps cohorts of 8 would be enough. A Phase 3 trial 
is not needed as there is no known effective therapy to compare RT 
with. 

Design of a prospective trial
Using the patient profile as defined above, the trial could consist of 
three cohorts of eight patients each. Cohort one gets 45/25 without 
a break, cohort two gets the same dose but with a two-week break 
after 13 fractions and the third cohort gets 13 fractions with the other 
12 at relapse. This would test whether the break confers less acute 
effects for the same control. It would also test whether dose reduction 
is possible to half the dose level, without losing the opportunity of 
complete response with the completion of RT at salvage. Primary 
endpoint follow-up (FU) would be at one year following the start of 
RT, with a total FU of two years.

Translational component 
The patients in the trial could also have biopsies taken pre and post 
RT. The biopsies could be three - one of in-field skin affected by 
rosacea, another of out-of-field skin from a sun exposed area but not 

Table 3 Comparison of disease control outcomes of these cases to the 
literature.

Study Cases
Total dose 
(Gy) /fractions 
(Average)

Result

Plenk et al[20]
1 x Rhinophyma 40/16 PR at 9 years

1 x Rhinophyma 39/11 PR at 7 years

Skala et al[21] 1 x Rhinophyma 40/20 PR at 7 years
Fairris et 
al[22] 9 palmoplantar pustulosis (6/6) 5/6 relapsed 

in 6 weeks
This study 1 x Rhinophyma (case 3) 38/25 PR 27 months

This study 3 x rosacea (cases 1, 2, 4) (36.5/25) CR at average 
23 months

This study 2 x persisting rosacea 
(cases 1, 2) (6/20) Persisting at 9 

months
CR: Complete response; PR: partial response; Gy: Gray.

affected by rosacea, perhaps close to the rosacea area, and a third 
from out-of-field skin from a non - sun exposed area eg axilla. These 
could be done pre-RT and at one year post RT. 

Case 1 Further treatment for remaining recalcitrant rosacea
Bearing in mind the above considerations, Case 1 was treated to 
the area outlined in Figure 6. She was treated with a superficial 
radiotherapy technique (SXRT) using a Xstrahl 300 machine to 
dose of 40Gy in 20 fractions five times a week with a planned break 
of two weeks after 10 fractions as a way of decreasing acute side 
effects. She had minimal acute toxicity and complete resolution of 
her remaining rosacea at four weeks post treatment. 
    When this patient was asked five months later which modality gave 
her the best clearance of rosacea, she volunteered that the VMAT was 
superior. This was despite the VMAT causing more toxicity as it was 
to a higher dose, given without a break and causing mucositis from 
exit beam going through to the nasal mucosa. This subjective better 
clearance may be because VMAT gives a more homogenous dose 
throughout the target volume. See Figure 7. 

CONCLUSION
Rosacea is a common chronic illness with no known durable cure. 
We present 4 cases of incidental long-term control of recalcitrant 
rosacea following definitive VMAT radiotherapy for BCC amongst 
ESFC. At last follow up at an average of 21 months post RT, all cases 
had continuing complete response of the BCC and ESFC but also 
had enduring complete response of rosacea within and immediately 
outside the prescribed RT area. The durability of rosacea control 
was associated with target volumes at least receiving an average 
of 36.5 Gy in an average of 22.5 fractions. The natural progression 
is to a prospective study and the cases and a literature review were 
used to define parameters for a protocol. This proposed study will 
investigate in a prospective way whether RT can provide the durable 
cure needed. Trial patients with recalcitrant rosacea are defined as 
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those who have suffered with rosacea for more than 10 years, have 
progressed through at least one topical and/or oral therapy. Only 
those able to complete definitive RT for this condition should be 
included in a trial. 
    The trial parameters include the target volume which is a CTV 
encompassing the epidermis and dermis which includes the pilo-
sebaceous unit colonised by the pathogenic Demodex mites and 
bacteria such as Staphylococcus epidermidis, thought to be the 
causative agents. The best modality to cover the undulating central 
face is VMAT. Other modalities can be used for flatter areas. Total 
dose is 45 Gy in 25 fractions which also fits with the literature. This 
was associated with good infield rosacea control yet satisfactory late 
effects at a mean of 21 months in our study. In this benign disease 
a break can be inserted after 13 fractions and helps to decrease 
toxicity and therefore to complete RT with no detriment to treatment 
outcome. Consent should include the rare chance of RT induced 
malignancy. The type of patient cohort for a prospective trial would 
be with older patients, eg over 60 years of age, as they will have a 
longer history of recalcitrant rosacea. 
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