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Morphea, alternatively known as localising scleroderma, is a rare complication of radiotherapy affecting
1 in 500 patients. To date there have been 82 cases reported in the literature however it may be under

diagnosed and the prevalence may be underestimated.

We report 3 cases of radiation induced morphea in the radiotherapy field including breast in a cohort
of 2000 breast cancer patients who received radiotherapy following breast-conserving surgery. Patients
developed combinations of atrophy, contracture and ulceration of the irradiated breast 13, 15 and 30 months
after radiotherapy. Punch biopsies showed chronic inflammation. Histopathology and imaging excluded
malignancy. The connective tissue disorder screens were negative. Two patients were treated with a course
of oral corticosteroids and their ulcerations healed. Morphea remained stable at 1- and 5-year follow-up

and in the third patient they resorted to mastectomy and reconstruction for symptomatic relief.

Radiation induced morphea can occur months to up to 32 years after radiotherapy and its pathophysiology
is not completely elucidated. Punch biopsy and imaging are important to confirm diagnosis and exclude
malignancy. Morphea may resolve spontaneously with 50% of cases moving into a state of abeyance within
approximately three years. When diagnosed within the first 6 months topical calcipotriene, tacrolimus,
phototherapyandsystemicmethotrexateorcorticosteroidshavebeenusedalleviate symptomsandremission

may be induced if treated promptly. Once stable inactive disease is present there is minimal evidence for

\_Systemic therapy. There are reports of surgical reconstruction for morphea demonstrating good cosmesis. )
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Introduction

Breast cancer is the most common cancer diagnosed in women worldwide constituting 24.2% of all

new cancer diagnoses [1]. Radiotherapy for breast cancer reduces recurrence and breast cancer death [2].
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Morphea, also known as localising scleroderma, is a rare complication of radiotherapy reported to effect
one in every 500 patients [3,4]. There is limited data pertaining to the propensity of specific patient factors
to increase the risk of development of specific types of morphea. In the setting of generalised morphea the
prevalence is four times more likely in those with underlying autoimmune disease in their family history

[5] yet it is unknown if this extends to those who develop morphea after radiation therapy.

Morphea may occur in months to years post radiotherapy [6], up to 32 years [7] has been reported
following treatment effecting areas including and even remote from irradiated tissue [8]. Morphea may re-
solve spontaneously with 50% of cases moving into a state of abeyance within 2.7 years [9] following onset

of disease yet patients may be left with pain, pigment changes, contracture with deformity and atrophy.

The pathogenesis of radiation induced morphea has not been clearly elucidated. Theories of pa-
thogenesis, primarily based on that of generalised morphea, describe a complex interaction of underlying
genetic susceptibility, epigenetics and triggering environmental insults such as radiation [10]. It has been
proposed that neoantigen production [11] generates an autoimmune reaction which is predominantly a
Th2 T cell response [12], likely contributed to by vascular dysfunction, leading to inflammation affecting
mesodermal derived tissues [13] with TGF-beta [14] release activating fibroblasts, resulting in dysregula-

tion of collagen deposition, fibrosis, sclerosis and eventually atrophy [15].

We present 3 cases to highlight post-radiotherapy morphea and the importance of early recognition

and treatment.
Cases Descriptions
Case 1

A 61-year-old female who underwent a right sided wide local excision and sentinel lymph node
biopsy for a 30 mm lobular carcinoma grade 3, ER/PR (+) HER2 (-) node negative disease. Her background
medical history included hypothyroidism, depression and current smoking. Treated with letrozole then
tamoxifen then changed back to letrozole. Adjuvant radiotherapy consisted of 50 Gy in 19 fractions with
phase Il boost. There was a mild skin reaction at time of radiotherapy (Figure 1). Following radiotherapy,
the patient commenced adjuvant endocrine therapy. 15 months after initial radiotherapy morphea of the
treated breast was diagnosed. This manifested clinically as atrophy and contracture of the breast. Punch
biopsy was performed, and histopathology demonstrated chronic inflammation/fibrosis with no evidence
of malignancy (Figure 2). Mammography and ultrasound imaging failed to demonstrate any evidence of
cancer recurrence. Connective tissue disorder screens were negative. The patient was treated with oral

corticosteroids and morphea was clinically stable at one year.
Case 2

A 71-year-old female who underwent a right wide local excision and sentinel lymph node biopsy for
a 15 mm invasive ductal carcinoma, no special type grade 3 with 17 mm ductal carcinoma in situ ER/PR/

HER2 positive, node negative cancer. Her background medical history included moderate aortic regurgi-
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tation, osteoarthritis and gastro-oesophageal reflux. There were no acute surgical complications. The pa-
tient received post-operative adjuvant systemic treatment with trastuzumab. Seven months after surgery
oedema of the right breast was noted and was found to be due to a seroma of 24 milliliters which was suc-
cessfully aspirated. Radiotherapy was commenced consisting of sequenced boost radiotherapy with phase
[ 42.5 Gy/16F and phase Il 10 Gy/4F . Followed by anastrozole. Morphea was diagnosed 13 months post
operatively. The features were breast contraction, atrophy and axillary ulceration. Investigations consisting
of ultrasound, mammography, PDG PET CT and punch biopsies demonstrated no cancer recurrence. The
histopathology did demonstrate chronic inflammation with eosinophilia. Following treatment with predni-

solone there was resolution of symptoms 6 months later and this is now stable at 5 years.
Case 3

A 50-year-old female who underwent a left wide local excision and sentinel lymph node biopsy
for a 22 mm invasive ductal carcinoma Grade 3, triple negative, lymph node negative cancer. Background
included depression, mild asthma, gastro-oesophageal reflux, type 2 diabetes mellitus and 70 g ETOH in-
gestion daily. There were no acute operative complications. Chemotherapy consisted of pacitaxol and Car-
boplatin. Adjuvant radiotherapy was 50 Gy/25F delivered to the whole breast + 10 Gy/5F local boost. Skin
reaction with marked erythema at time of radiation was suspected to be an infection however skin swabs
were negative. At 18 months significant lymphoedema developed which then resolved. At 30 months the
patient presented with moderate breast fibrosis and marked atrophy and contracture. The estimated vo-
lume loss was 80%. There was involvement of the breast tissue only with no extension to the chest wall.
Core biopsies of the hardened breast tissue demonstrated fibrosis and no evidence of malignancy. Imaging
demonstrated focal scarring on ultrasound, marked skin thickening on mammography but no evidence
of recurrence of the cancer. A connective tissue disorder screen was negative. Mastectomy with recons-
truction was subsequently undertaken at the patient’s request. The surgical histopathology demonstrated

fibrosis and underlying fat necrosis.

" [

Figure 1: Patient (case 1) during treatment.

N

Figure 2: Patient (case 1) with healed axillary

/ ulcerations
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Discussion/Conclusions

Radiation induced breast morphea is a poorly recognised condition that is responsible for unsa-
tisfactory outcomes from breast conservation therapy for early breast cancer. We believe that the repor-
ted incidence is underestimated due to lack of reporting. Awareness of the condition, early diagnosis and
early intervention may reduce treatment related morbidity in a significant number of patients. Diagnosis
with histopathological testing early in the inflammatory phase is preferred as early modulation of this
inflammatory response results in improved outcomes [16]. Histopathology features include pronounced
thickening of the dermis and fibrosis extending into the underlying fat with panniculitis and pronounced
perivascular inflammation [4]. Alternative diagnoses need to be excluded, most importantly recurrence in
the form of lymphangiosis carcinomatosa cutis. Another differential diagnosis is late onset radiodermatitis
that affects up to 95% of patients following radiotherapy [17] which presents with erythema, dry and moist
desquamation, fibrosis (10%), telangiectasia (10%), atrophy (8%) and pain (2%) [18].

Disease severity, persistence and progression dictates treatment with new lesions. When morphea
is diagnosed, initial treatment with topical calcipotriene, a Vitamin D derivative, or tacrolimus, a topical
immune modulator is recommended. Phototherapy has also been suggested, however as yet robust data is
lacking [19]. If initial local treatments do not prove effective in halting the process, then systemic immuno-
suppression with methotrexate or systemic corticosteroids is recommended [14]. Once the inflammatory
phase has settled there is no evidence for systemic therapy. Reports of surgical reconstruction for morphea
demonstrates good cosmesis [20] but it is unknown if in the setting of radiation induced disease that this
has the potential to reactivate the inflammatory phase [14]. This case report has aimed to highlight a poorly
recognised and probably undertreated condition that has a long-lasting impact on patients. We believe that
with early recognition and intervention outcomes be improved. Further prospective research of pathophy-

siology and treatment is required.
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