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Abstract

Background: Radiation-Induced Morphea (RIM) is a rare sequela
of radiation therapy occurring most frequently in patients with breast
cancer and is usually identified within the irradiated field. Diagnosis
of RIM is challenging and frequently a diagnosis of exclusion. Patients
who have received radiation therapy may present with a rash from a
number of similar-appearing conditions including cancer recurrence,
new carcinoma, cellulitis, lymphedema and chronic radiation
dermatitis or recall dermatitis. Much remains to be understood about
the pathophysiology of RIM. Currently, the natural history is thought
to involve an inflammatory phase causing rash and an atrophic phase
terminating in fibrosis. To date, very few verified cases of RIM have
been reported in patients with cancers other than breast cancer and
examples of RIM occurring outside the irradiated field are rare. Here,
we report a case of RIM occurring outside the irradiated field in a
patient with Squamous Cell Carcinoma (SCC) of the anus.

Case presentation: A 52-year-old female with a history of poorly
differentiated basaloid SCC of the anus presented with a rash
approximately 29 months after radiation therapy. The patient had been
treated for her cancer with external beam radiation (EBRT, 54 Gray in 30
fractions) and concurrent chemotherapy. A multifocal, erythematous
rash progressed to stiffened plaques in on her legs, abdomen, face and
pelvis. Further dermatologic workup revealed a diagnosis of RIM. The
patient initially underwent 2-month course of Clindamycin-Tretinoin
treatment and topical steroids with limited results. This was followed
by treatment with Dapsone and Prednisone, which unfortunately
produced minimal improvement of sclerotic plaques.

Conclusion: While RIM is most frequently associated with patients
who have a history of breast cancer, it also occurs in patients with
other types of cancer. Differential diagnosis of a rash in patients
with a history of radiation therapy is broad and often challenging.
Therefore, diagnosis of RIM in patients with cancers occurring outside
the breast may be underreported. RIM should be recognized as a rare
but important consideration in the differential diagnosis of patients
treated with radiotherapy and can occur outside the irradiated field in
patients with a history of SCC of the anus.
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Introduction

Radiation-Induced Morphea (RIM) is a rare sequela of radia-
tion therapy, which to date has been most frequently described
in patients with a history of breast cancer [1,2]. The association
of morphea with radiation treatment was elucidated by Colver
et al. in 1989 in which the majority of patients had a history of
breast cancer, but also described patients with cancer of the
head and neck and endometrial adenocarcinoma [3,4]. Since
1989, RIM has also been reported in a small number of patients
with other cancer types including cancer of the head and neck
[5,6], cervix [5], endometrium [7,8], and lymphoma [9]. While
RIM most frequently occurs within the irradiated field [1,10],
there are examples of it occurring outside the irradiated field
[4,7,8,10-12]. RIM is an idiopathic inflammatory condition of
the skin. The pathogenesis is currently thought to involve an
initial inflammatory phase resulting in increased fibroblast ac-
tivation and consequent fibrosis which is then followed by a
resolving and atrophic phase that can cause pain, contracture
and changes in skin coloration (hypopigmentation or hyperpig-
mentation) of the affected area [13]. Current treatment options
for RIM include immunosuppressants, anti-fibrotics, immune
stimulants and photopheresis, which are of variable reported
efficacy in resolving the signs and symptoms of RIM [14]. Dif-
ferential diagnosis of a rash in a patient after receiving radiation
therapy is broad and identifying the etiology can be challeng-
ing [15]. Appreciating that RIM can occur in patients with many
types of cancer can contribute to accurate diagnosis of future
patients. Here, we report what we believe to be the first report
of RIM occurring outside the irradiated field in a patient treated
for SCC of the anus.

Case presentation

Here, we describe a case of RIM occurring in a patient with a
history of SCC of the anus without any history of breast cancer.
The patient was a 52-year-old Caucasian female diagnosed with
SCC of the anus (stage IIIB; T4, N1, MO) after workup for rectal
bleeding and dyschezia. Her Body Mass Index (BMI) was within
normal range. Colonoscopy revealed a 3-4 cm palpable rectal
mass. Magnetic Resonance Imaging (MRI) and Positron-Emis-
sion Tomography (PET) imaging showed invasion of rectum and
posterior vaginal wall with enlarged and hypermetabolic rectal

and presacral lymph nodes without evidence of distant meta-
static disease. Excisional biopsy revealed invasive moderate to
poorly differentiated basaloid SCC that was positive for p40 and
p63 by Immunohistochemistry (IHC). After biopsy, patient was
treated definitively with External Beam Radiation (EBRT) (54
Gray in 30 fractions) with concurrent chemotherapy (mitomy-
cin and fluorouracil). Monitoring was achieved by post-therapy
PET and Computerized Tomography (CT) imaging in addition to
serial anoscopies and exams under anesthesia. Subsequent bi-
opsies were negative for malignancy. The patient presented to
her dermatologist with “red spots” on her skin 29 months after
radiation therapy. These rashes progressed to sclerotic and hy-
popigmented plaques on her left leg and thigh, abdomen, face
and pelvis. Rashes were located outside the previously irradiat-
ed field (Figure 1). Patient did have a history of Hashimoto’s thy-
roiditis and subsequent hypothyroidism, but denied any other
history of vasculitis, autoimmune or inflammatory conditions.
Other medical history included hypertension, cervical disk her-
niation, renal and hepatic cysts, anxiety and irritable bowel syn-
drome. The patient had previously undergone tonsillectomy as
a child. Patient was previously treated for cervical disk hernia-
tion, Cesarean section, removal of a sessile colon polyp, and re-
moval of an ovarian cyst. Patient was a non-smoker, consumed
5-7 alcoholic drinks per week and used no other drugs. Family
history was positive for depression, cardiovascular disease and
thyroid cancer. For her skin lesions, patient was treated with
a 2-month course of Clindamycin-Tretinoin and topical steroids
with limited results. This was followed by treatment with Dap-
sone and Prednisone, which unfortunately provided minimal
improvement of sclerotic plaques.

Discussion and conclusion

Here, we present what we believe to be the first report of
RIM in a patient treated for SCC of the anus and one of few re-
ported cases of RIM occurring outside the irradiated field. It has
been observed that cases of RIM presenting outside the irradi-
ated field tend to occur in the lower extremities [4,7,8,10], and
our patient’s presentation is consistent with this pattern. The
manifestation of RIM after radiotherapy in a region outside the
irradiated field suggests that RIM may be a systemic response
to an inciting inflammatory stimulus, such as radiation. But why
the lower extremities might be predisposed to developing RIM

Figure 1: Anterior (left panel) and lateral (right panel) views of patient legs and thighs demonstrating multiple

hypopigmented scaling and sclerotic plaques (arrows).
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lesions is not known. The fact that morphea also occurs, albeit
less frequently, as a spontaneous condition in the absence of
radiotherapy [16] might suggest that there is a genetic contri-
bution to RIM which could predispose an individual to this ex-
aggerated inflammatory response. Numerous disease associa-
tions have been suggested that may predispose an individual
to developing RIM, such as breast implantation, autoimmune
disease, smoking and obesity [15]. Indeed, our patient did re-
port a history of autoimmune disease (Hashimoto’s thyroiditis),
which may have been a contributing factor in her developing
RIM. However, the development of RIM with a single risk factor
demonstrates that the disease remains stochastic with respect
to which patients are affected and that the biological mecha-
nism of this disease is at present poorly understood. While RIM
is reported frequently in patients with a history of breast can-
cer, it is not known if cancer type is an independent risk factor
for developing RIM [2]. Breast cancer’s association with many of
the aforementioned potential risk factors might confound their
interpretation. Other explanations for the frequent association
of RIM in patients with breast cancer might be the relatively
high prevalence of breast cancer as opposed to other cancer
types and frequent use of external beam radiation in these pa-
tients with breast cancer, a heightened bodily awareness in pa-
tients treated for breast cancer, or attention bias toward diag-
nosis of the condition in patients with a history of breast cancer
as compared to patients with other cancer types. The resolution
of these important questions depends upon continued report-
ing of patients with RIM. While it is a rare disease, its potential
for physical and psychological morbidity due to scarring and
contracture is substantial and warrants further study.
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