Delivery of high-dose radiation for recurrence of
breast cancer in a patient with
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SUMMARY

Hidradenitis suppurativa (HS) is a chronic inflammatory
skin condition characterised by inflammatory nodules,
abscesses, sinus tract formation and scarring. There is a
lack of evidence for the use of radical radiotherapy for
patients with a diagnosis of HS. A 56-year-old woman
with a long-standing diagnosis of HS presented with

a cutaneous local recurrence of breast cancer. Radical
radiotherapy was offered despite issues with previous
prolonged postoperative wound healing associated with
the underlying HS. A multidisciplinary evaluation was
conducted with breast surgeons, dermatologists and
radiation oncologists to assess the safety of delivery of
radical radiotherapy. Five weeks post radiotherapy, the
patient had no significant residual symptoms from her
breast cancer treatment for her HS and no escalation of
treatment was required for her HS. Factors contributing
to safe delivery of radical radiotherapy include medical
optimisation prior to and during treatment, radiation
dose, radiation technique and vigilant post-treatment
surveillance.
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BACKGROUND
Hidradenitis suppurativa (HS) is a chronic inflam-
matory skin condition characterised by recur-
rent painful inflammatory nodules, abscesses and
draining sinus tracts, predominantly affecting skin-
bearing apocrine glands.! Most people develop HS
in their early 20s although onset has been described
in prepubertal individuals. The pathogenesis of
the condition remains incompletely understood.
Lymphocytic infiltration and hyperkeratosis of the
pilosebaceous unit with subsequent dilatation and
rupture lead to an acute inflammatory response.
Following this, there is chronic inflammation with
permanent architectural changes, including scar-
ring and sinus tract formation. Patients with HS are
more likely to have metabolic syndrome, obesity
and type II diabetes mellitus. HS is recognised
to have a profound impact on patients’ quality
of life. Patients suffer from a significant mental
health disease burden and have an increased risk
of committing suicide.” Documented reports of the
prevalence of HS vary, but have been estimated at
approximately 1%—4% within the UK population.’
Diagnosis of HS is based on clinical history and
the presence of classic clinical features. HS may be
broadly staged into three categories based on clin-
ical severity, known as Hurley stage:* stage I with
abscess formation but no sinus tracts or scarring,
stage II with recurrent abscesses, sinus tracts and

scarring but affected areas are widely separated
by normal skin, and stage III with diffuse involve-
ment with multiple sinus tracts. Other important
patient assessment measures include lesion count,
pain scoring (such as the use of a visual analogue
scale) and the Dermatology Life Quality Index.’
Treatment is directed at activity and extent of
disease. Hurley stage I disease can often be effec-
tively managed with topical antibiotics such as clin-
damycin, whereas more extensive stage II and III
disease may require medical treatments, including
long-term oral antibiotics, oral retinoids (such as
acitretin), dapsone (a sulphonamide antibiotic),®
anti-tumor necrosis factor therapy (such as adalim-
umab or infliximab) or surgical interventions with
excision and laying open of sinus tracts and fistu-
lating disease as appropriate.”

Low-dose external beam radiotherapy has been
shown to be effective in HS. A retrospective anal-
ysis of 231 patients receiving orthovoltage radio-
therapy for HS with total doses ranging from 3 to
8 Gy found 38% had complete relief of symptoms
and 40% had a clear improvement in symptoms.®
However, the use of radiotherapy is not wide-
spread due to concerns regarding late skin toxici-
ties, including secondary malignancy risk, and the
advent of improved systemic and surgical treatment
options.

There is lack of clinical evidence for the use of
radical radiotherapy in patients with a diagnosis of
HS. We present a case of successful adjuvant radio-
therapy treatment of a locally advanced, recurrent
breast cancer of the chest wall in a patient with
long-standing Hurley stage III HS.

CASE PRESENTATION

A 56-year-old mixed-race white/black Caribbean
woman was diagnosed with a right-sided breast
cancer in February 2015. This was a multifocal 48
mm and separate 12 mm grade 2 invasive ductal
carcinoma, oestrogen and progesterone receptor
positive, and human epidermal growth factor
receptor 2 negative with evidence of lymphovas-
cular invasion. She had a long-standing history of
HS since puberty, affecting the axillae and groins.
This had been well-controlled since initiation of
dapsone in October 2018, escalated to the current
dose of 150 mg in November 2018. Topically, she
used Octenisan wash (Schulke) as a cleanser and
Dalacin-T topical lotion (Pfizer) as needed. Previous
treatments for HS had included minocycline, lyme-
cycline and acitretin, all of which had provided only
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minimal benefit. Previous repeated 3-month courses of rifam-
picin and clindamycin had a good effect, and an excision of her
left axillary HS in November 2018 resulted in an improvement
in HS at that site.

Other medical history included osteoarthritis of the knees,
gout affecting the toes and depression. She was on citalopram
20 mg daily.

She underwent a mastectomy and axillary node clearance in
March 2015 for her breast cancer, which found 1 of 16 lymph
nodes positive for metastatic spread. She experienced issues with
postoperative wound dehiscence, delayed healing and malodour
for which she required oral lymecycline, potassium permanga-
nate soaks and topical metronidazole gel to good effect. She
declined adjuvant chemotherapy and adjuvant radiotherapy
was not delivered due to a prolonged period of wound healing,
persisting 8 months post surgery. She was commenced on the
aromatase inhibitor anastrazole.

In July 2019, she underwent a biopsy of a suspicious mass
superomedial to her mastectomy scar which confirmed breast
cancer recurrence, and this was resected in August 2019,
although with tumour cells present at the deep margin. A staging
CT scan showed a suspicious lesion in the left ischium, and this
was fluorodeoxyglucose-avid on a subsequent positron emission
tomography/CT scan. The ischial lesion was treated with stereo-
tactic ablative body radiotherapy in three fractions. Her endo-
crine therapy was switched from anastrazole to exemestane. She
was deemed unsuitable for a deep inferior epigastric perforator
artery reconstruction for her chest wall recurrence due a raised
body mass index of 43 and ongoing electronic cigarette smoking.

TREATMENT

Due to a high risk of local recurrence, an adjuvant course of
radical radiotherapy was recommended to the chest wall. This
was delivered in February 2020 using a 3D conformal technique
using tangential fields. The biological equivalent dose (BED) at
2 Gy per fraction for the standard dose of radical radiotherapy
with 40.05Gy in 15 fractions using an alpha-beta ratio for
late tissue effects of 3 is 45.4 Gy. She was prescribed a dose of
50.4Gy in 28 daily fractions over 5.5 weeks using tangential
fields. A lower dose per fraction was used to allow better normal
tissue recovery. Although the BED at 2 Gy per fraction is higher
at 48.3 Gy, this was intentionally used due to the positive resec-
tion margin.

She was reviewed by her dermatology team prior to
commencing radiotherapy. The non-healing wound on the
chest wall was swabbed, which grew Staphylococcus aureus and
Proteus mirabilis. A course of co-amoxiclav was prescribed. The
patient was continued on dapsone 150 mg two times per day
throughout radiotherapy. In case of a flare of her HS, it was
recommended the patient start betamethasone valerate 0.1%
with clioquinol 3% cream two times per day for up to 2 weeks.

OUTCOME AND FOLLOW-UP
Clinical photographs were taken before, during and post radio-
therapy, and are shown in figures 1-6.

As seen in the clinical photographs, although patchy Radiation
Therapy Oncology Group grade 2b-3 areas of moist desquama-
tion did develop, the patient’s HS did not flare during or after
the treatment course. Betamethasone valerate 0.1% with clio-
quinol 3% cream was not required. The skin healed completely
5 weeks post completion of radiotherapy. The patient will
remain under regular review by her surgical, radiation oncology
and dermatology teams.

Figure 1 Patient’s right axilla and mastectomy scar 7 days prior to
commencing radiotherapy. An ulcer is visible at the lateral aspect of the
scar.

DISCUSSION

This case presentation reports a case of a patient with active HS
who received a radical course of radiotherapy to the right chest
wall without a clinically significant flare of her HS. The interac-
tion between radiotherapy and HS is complex and multifaceted.
An understanding of the mechanisms underpinning HS and the
effect of both low-dose and high-dose radiotherapy is required
to explain the interplay between the two.

The pathogenesis of HS is complex and the understanding of
its underlying mechanisms is evolving. Sabat et al describe the
pathogenesis in two stages:” an initial pathogenetic event with
perivascular and perifollicular immune cell infiltration, subse-
quent follicular plugging and stasis, and proliferation of bacteria.
This leads to a secondary pro-inflammatory cytokine release,
leading to chronic disease. CD4(+) T cells produce interleukin
(IL)-17 and the IL-17 pathway may be important in the patho-
genesis of HS.” Circulation of these inflammatory cytokines

Figure 2 Day 12 post commencing radiotherapy. Appearances are not
significantly changed compared with prior to starting radiotherapy.
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Figure 3 Day 20 post commencing radiotherapy. Small, isolated areas
of skin breakdown are noted cranial and caudal to the initially noted
ulcer.

leads to systemic inflammation and an increased risk of other
syndromes, including metabolic syndrome and inflammatory
bowel disease.'®!!

Low-dose radiotherapy is a treatment option for HS, though
rarely utilised. Radiotherapy for benign conditions is not
common in the UK, and there is significant variation in prac-
tice across different centres. A multicentre questionnaire survey
to analyse the use of radiotherapy for non-neoplastic condi-
tions was undertaken in 2012.'> This showed only one of the

Figure 4 Day 28 post commencing radiotherapy. Further small,
sloughy areas of skin breakdown are noted, both cranial and caudal to
the mastectomy scar.

Figure 5 Day 7 post completion of radiotherapy. No significant
change in skin health noted compared with day 28 into radiotherapy
treatment.

responding 25 radiotherapy departments reported the use of the
radiotherapy for HS. This is in contrast to the current practice
in Germany where radiation is regularly used for hyperprolifer-
ative disorders such as HS." The effectiveness of radiotherapy
in treating HS is likely due to a combination of both an anti-
proliferative and an anti-inflammatory effect."* '* Quantifying
the risk of radiation-induced malignancies following low doses
of radiotherapy is difficult for a number of reasons, including
the small number of patients treated, variations in prescribed
radiation regimens and variations in anatomical sites of treated
benign lesions.

The effects of radical doses of radiation to the skin are
well-documented. The skin contains several radiosensitive
components, including stem cells and basal keratinocytes. Radio-
therapy causes the generation of free radicals which result in
acute inflammation and disruption of the ability of skin cells to

Figure 6 Day 25 post radiotherapy. Resolution of the previously noted
small ulcers around the mastectomy scar. No residual areas of skin
breakdown are noted.
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replicate. This, combined with skin necrosis, leads to radiation
dermatitis.'® Late effects have been demonstrated to be due to
increased signalling of transforming growth factor-betal (TGF-
B1) that may lead to increased levels of extracellular matrix
production during wound healing that result in complications
such as radiation-induced fibrosis."”

The effects of high-dose radical radiotherapy on HS are
sparsely documented. A literature review revealed a case of de
novo HS occurring within the radiation treatment field several
weeks following completion of 25 fractions of radical radio-
therapy for a uterine adenocarcinoma.'® A further case report
presented a case of a patient with a known diagnosis of HS but
having had no treatment for 12 years undergoing breast radio-
therapy and developing a Hurley stage II flare on completion."’
The mechanism through which high-dose radiotherapy may
cause a flare of HS has been hypothesised to include the increase
in the number of local T-helper (TH) 17-derived cytokines by
way of disruption to the lymphatic network and compression of
neuromediators running along the peripheral nerves caused by
dermal fibrosis.”

Radiation dermatitis, both the acute reaction within 90 days
and the chronic reaction thereafter, are recognised complica-
tions of breast radiotherapy. Pre-existing skin conditions are
likely to deter radiation oncologists from offering potentially
life-prolonging radiotherapy in the fear that an exacerbation
will significantly reduce quality of life, a significant concern
in patients who have an incurable condition such as metastatic
cancer. There is a biological basis for the exacerbation of condi-
tions such as HS following high-dose radiotherapy in the form of
lymphatic and neurological deregulation leading to a heightened
immune response, mainly by TH-17-mediated cytokines.*” This
would be in keeping with the two published case reports of HS
following radical radiotherapy, where the development of HS
occurred within the radiation field.'® **

We hypothesise that the reason this patient did not experi-
ence a flare of her HS, despite high-dose radiation, is the initial
stability achieved in her HS disease control. At a histological
level, skin affected by acute radiation dermatitis is often found
to have an increase of immune-mediated cytokines, chemokines
response and various ILs.?! Immunomodulatory treatment of
HS prior to commencing radiation may act against this response
and prevent a flare of HS. We further hypothesise that specific
treatment with dapsone may ameliorate the acute inflammatory
response of radical radiotherapy by virtue of its multiple anti-
inflammatory and immunomodulatory properties.”> Further
studies are required for clarity on dapsone’s complex mecha-
nisms of actions to further support this link.

The role of fractionation in mitigating the risk of side effects
is uncertain. While hypofractionation theoretically carries a
greater risk of acute toxicity, large trials of hypofractionation
in the radical treatment of the breast with radiotherapy have
conversely found lower rates of acute toxicity compared with
standard fractionation.” ** This suggests modern techniques of
3D conformal hypofractionated regimens should also result in
acceptable toxicities in patients with pre-existing skin condi-
tions, provided they are medically optimised.

Caution must be maintained following radical radiotherapy
to ensure that the HS continues to be stable through the chronic
skin response. As discussed previously, the immune response
implicated in chronic radiation dermatitis appears to be medi-
ated via TGF-B1, resulting in radiation-induced fibrosis, and can
occur years after initial radiotherapy treatment.'” This separate
immune mechanism has unknown effects on HS and physi-
cians need to be vigilant against the possibility of a late flare.

However, this case report does demonstrate that well-controlled
HS can withstand the acute immune flare caused by a radical
high-dose course of radiotherapy. Informed patient choice and
multidisciplinary management is advisable in ensuring optimal
management. The multidisciplinary team consisting of surgeons,
dermatologists and radiation oncologists among others is of
paramount importance in not only ensuring stability of disease
prior to undergoing treatment but also in informing patients of
potential risks to ensure informed consent, and for monitoring
against the potential for late flares.

Learning points

» Hidradenitis supprativa (HS) is more common than most
physicians realise.

» Radiotherapy should not be contraindicated in cases of
chronic skin conditions such as HS.

» A multidisciplinary approach involving surgeons, radiation
oncologists and dermatologists can provide safe treatment,
even if delivered directly at the affected skin areas.

» It is important to be vigilant with follow-up to assess for
long-term side effects.
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