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Abstract This case describes a patient who developed
diffuse fasciitis with eosinophilia (DFE) after an exagger-
ated local response to radiation following excision of a
lymph node-negative breast cancer. Our patient’s fasciitis
was diffuse, involving both upper and lower extremities
and the trunk at sites distant from the irradiation and tumor
site. The fasciitis progressed after curative excision of the
breast cancer rather than concurrently with active breast
cancer and persisted despite therapy; there was no tumor
reoccurrence. With three published cases linking localized
eosinophilic fasciitis with breast cancer, and with the
literature suggesting that DFE commonly presents after a
traumatic trigger, the possibility that radiation therapy for
breast cancer could be one such trigger is an important

insight for clinicians treating the many patients who
undergo breast cancer treatment each year.
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Case report

A 67-year-old Caucasian female with a history of breast
cancer status post lumpectomy and local radiation was
referred to Johns Hopkins Scleroderma Center in February
2002 for evaluation of pain, swelling, erythema, and
sclerosis of her skin with concomitant eosinophilia.

The patient developed biopsy-proven giant cell arteritis
and associated polymyalgia rheumatica in 1995 that
responded without visual sequelae to a 1-year, tapering course
of oral prednisone. The patient returned to her usual state of
good health until June 2000, when a screening mammogram
demonstrated a 0.5-cmmass in the upper outer quadrant of the
left breast. A fine needle aspiration yielded malignant cells,
and a sentinel node biopsy and wide local excision of the mass
were performed in July 2000, exactly 1 month after the
original mammogram. The sentinel node was negative, and
histopathology of the 0.9-cm excised nodule revealed a 0.4-
cm infiltrating ductal carcinoma, with an in situ component
and clear margins. The tumor was estrogen receptor positive
and progesterone receptor negative; Her-2-neu was 2-plus.
From August to September 2000, the patient underwent a 6-
week course of local radiation therapy. She received doses of
radiation that totaled 4,500 cGy for the left breast and
1,440 cGy for the cone down component.

Following radiation treatment to the left breast and
3 days of tamoxifen treatment in February 2001, the
patient’s irradiated left breast developed swelling and
erythema. During the next month, the adjacent chest wall
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also became swollen and erythematous. In April 2001, she
was given a 2-week course of cephalexin for presumed
cellulitis, but the swelling and erythema persisted and were
soon accompanied by sclerosis of the skin over the left
breast and, to a lesser extent, the adjacent chest wall. Since
the symptoms did not improve, cephalexin was switched to
linezolid and furosemide. The patient then developed what
was considered to be a diffuse hypersensitivity reaction
with generalized erythema, and prednisone 80 mg PO daily
was initiated on April 19, 2001.

The patient continued on antibiotic therapy for several
months, including courses of dicloxacillin and tetracycline.
In May 2001, the patient developed painful bilateral distal
upper extremities with swelling and erythema similar to that
on the chest wall and breast areas, and was found to have
40% eosinophils in her peripheral blood count. Eventually,
the affected skin thickened, and the inflammatory skin
changes progressed to involve the proximal upper extrem-
ities, back, abdomen, and legs. The lower extremities were
affected from the hip to the foot bilaterally, with the greatest
degree of involvement distally, at the foot and ankle.
During this time, prednisone was decreased to 15 mg PO
daily, and topical muprocin ointment and betamethasone
dipropionate 0.05% gel were prescribed for BID application
to the left breast. Symptoms did not improve on this
regimen. Magnetic resonance imaging (MRI) of the
patient’s musculature at this time revealed an increased T2
signal typical of fluid or inflammation in the fascial layer of
the tissues (Figs. 1 and 2) and was interpreted as consistent
with fasciitis. Given the physical findings and striking MRI
findings, a diagnosis of fasciitis was made, and the patient
refused tissue biopsy. Treatment was initiated with a

250 mg pulse of methylprednisolone and methylpredniso-
lone 8 mg PO BID on May 31, 2001. While on steroid
therapy, the patient noted improvement in the skin over the
breasts and distal upper extremities, but continued to have
stiffness in the arms and progressing discomfort around the
feet and ankles. Signs of inflammation persisted, and
methotrexate 22.5 mg per week was added to a tapering
regimen of methylprednisolone.

At the time of presentation to Johns Hopkins, approxi-
mately 12 months after the onset of skin disease, the
patient’s main complaint was stiffness and pain in the
involved areas. She denied any symptoms of systemic
disease. She had a history of “cold handedness” without
Raynaud’s phenomenon. There was significant thickening
of the skin over the dorsum of the hands, distal and
proximal upper extremities, chest, abdomen, proximal, and
distal lower extremities, as well as dorsum of the feet. The
most dramatic skin thickening was seen from the shins to
the dorsum of the feet. Puckering of the tissues consistent
with fibrosis in the fascial layer (“peau d’orange”) was
evident between the shoulders and elbows (Fig. 3), and
over the abdomen, particularly over the anterior and lateral
trunk bilaterally. The left breast, which was the site of
previous radiation therapy, had significant tissue atrophy
with sclerosis and multiple telangectasias, sparing the
nipple. The skin was normal over the fingers and palmar
surface of the hands as well as on the face. There was mild
erythema of the conjunctivae, but no arthropathy, lympa-
denopathy, or hepatosplenomegaly. The remainder of her
examination was unremarkable, including normal nailfold
capillaries. On presentation, the only abnormal laboratory
finding was a 5% eosinophilia (total eosinophil number of

Fig. 1 MRI demonstrating increased T2 signal, sagittal cut (A
perimuscular fascia, B subcutaneous septae)

Fig. 2 MRI demonstrating increased T2 signal, coronal cut (A
perimuscular fascia, B subcutaneous septae)
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350/mm3) with a normal erythrocyte sedimentation rate of
15 mm/h while on daily alternating doses of 2 and 4 mg of
methylprednisolone, totaling 20 mg of methylprednisolone
per week. A diagnosis of diffuse fasciitis with eosinophilia
was confirmed based on the clinical presentation, MRI
findings, and laboratory data.

In the 2 years subsequent to presentation at Johns
Hopkins, the patient has had no evidence of recurrent
breast cancer. The signs of fasciitis were intense and
involved areas of the trunk and limbs, becoming quite
disabling. She was intolerant to continued corticosteroids
due to side effects of weight gain and Cushingoid
syndrome. Because of continued disease activity, steroid
sparing anti-inflammatory treatments were used. Her
treatment regimen in sequence included various doses of
methylprednisolone, methotrexate, mycophenolate mofetil,
intravenous immunoglobulin, and tumor necrosis factor
inhibition. Each trial was shortened secondary to intoler-
ance without serious toxicity. No other systemic disease is
currently evident, and laboratory data is normal except for a
persistently elevated eosinophil count at 18%. Gradually,
the process has improved with softening of the tissues and
improved normal activity, including a regular exercise
program. Her main complaint is continued stiffness in the
hands, wrists, feet, and ankles, with signs of intense
sclerosis of the skin persisting in these areas. She has now
been cancer free for 8 years.

Discussion

Our case demonstrates a striking temporal association of the
onset of diffuse fasciitis with eosinophilia and very local
radiation treatment following lumpectomy for adenocarci-
noma of the breast. While local fibrosis of the skin and
underlying tissues is known to occur following radiation

therapy, diffuse fasciitis with eosinophilia has not previ-
ously been linked to antecedent local radiation. Likewise,
no case of breast cancer preceding diffuse fasciitis with
eosinophilia involving such large areas of the body is
reported. The only published associations between the two
are a case report of two sisters who developed focal areas of
eosinophilic fasciitis and contemporaneous breast cancer
[1] and a case of a patient with breast cancer and
angioimmunoblastic lymphadenopthy who developed
sleeve-like fasciitis of the calves [2]. There have been no
published associations between DFE and tamoxifen use.

While the cause of diffuse fasciitis with eosinophilia
(DFE) is unknown, it has been associated with vigorous
exercise and tissue trauma. A temporal association has also
been noted with various hematologic abnormalities including
aplastic anemia, myelomonocytic and chronic lymphocytic
leukemia, thrombocytopenia, monoclonal gammopathy, my-
eloproliferative syndrome, and lymphomas [3]. Naschitz
et al. have suggested that eosinophilic fasciitis is an
idiopathic form of a group of fasciitis–panniculitis syn-
dromes [2]. The literature documents that a variety of insults
including post-irradiation, late graft-versus-host disease [4],
and cancer including solid tumors such as prostate cancer [5]
are associated with fasciitis–panniculitis reactions. Our case
is unique in that diffuse fasciitis with eosinophilia began
soon after localized radiation, and at a time when there was
no evidence of active breast cancer. In addition, it progressed
despite the lack of any new radiation therapy or evidence of
recurrent breast disease.

A review of the literature revealed several described
cases as “localized scleroderma” of the breast following
radiation treatment for breast cancer. In these cases, post-
irradiation fibrosis was confined to the region that received
direct radiation. One study cited the incidence of radiation-
induced “localized scleroderma” as one in 500 patients who
receive radiation for breast cancer [6]. In the reported cases
of radiation-induced localized scleroderma, the breast that
received radiation treatment becomes indurated, retracted,
and erythematous to violaceous with progressive pigmen-
tation within the treatment field [6]. Other authors use the
term “postirradiation morphea” to describe “morphea”
developing at the site of previous radiation, from several
months to 32 years after radiation therapy for breast cancer
[7]. The natural history of these lesions includes an
inflammatory phase resolving over the course of approxi-
mately 1 year with residual fibrosis remaining [7]. Chronic
progressive localized areas of radiation-induced fibrosis of
tissues is also reported as a frequent complication following
radiation therapy to the thorax and pelvis [8]. Treatment
with both topical and intralesional steroids has been cited as
effective in these patients [9].

Only two cases of fibrosing skin reactions at sites distant
from the areas of radiation treatment for breast cancer have

Fig. 3 “Peau d'orange” indicating fascial fibrosis
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been reported. One case report describes a patient who,
13 years after receiving radiotherapy for bilateral breast
cancer, developed “morphea” both over the previously
irradiated regions of the chest wall as well as in a stocking
distribution over both feet and ankles [10]. In these areas, the
skin was markedly hyperpigmented, thickened, and tight. A
similar case was reported in 2003 of a patient who received
radiation therapy for endometrial cancer followed by
radiation for breast cancer several years later who subse-
quently developed “localized scleroderma” over the previ-
ously irradiated breast and abdominal wall as well as on the
lower extremities bilaterally [11]. In these two reported
cases, the only distant sites of localized tissue sclerosis
involved the lower extremities. The terms “morphea” and
“localized scleroderma” in these cases likely represent local
tissue sclerosis rather than true immune mediated localized
scleroderma or morphea; no cases are reported of widespread
radiation-induced tissue sclerosis following localized radia-
tion in a previously normal individual.

Clinically, DFE can be distinguished from systemic
sclerosis (scleroderma) in that DFE exhibits a characteristic
“peau d’orange” puckering of the skin due to an inflam-
matory fibrotic reaction in the fascial layer of the tissues.
Sclerosis then extends into the muscle and skin, mimicking
the skin findings of scleroderma, and causing restricted
motion of the involved tissues. In terms of distribution,
DFE and scleroderma differ in that scleroderma typically is
most intense on the distal limbs and involves the fingers
and face, while in DFE these regions are spared. As seen in
our case, patients with DFE are characteristically free from
internal organ involvement.

The mechanism for inducing exaggerated fibrosis of tissue
following radiation is unknown. It is interesting to speculate
that non-specific tissue injury from radiation therapy could
represent a trigger for diffuse fasciitis similar to other reported
cases of tissue injury that may occur following exercise or
trauma thought to precede the onset of DFE.

While our case does not have a tissue diagnosis through
biopsy, the clinical presentation and imaging findings yield
a convincing diagnosis of diffuse fasciitis with eosinophilia:
“peau d’orange” cutaneous findings, lack of Raynaud’s
phenomenon or internal organ involvement, hypereosino-
philia, and classic MRI findings of fascial T2 uptake. There
are published cases of DFE diagnosed based on peripheral
eosinophilia with classic MRI findings of fascial T2 uptake
[12, 13]. Baumann et al. reviewed six biopsy-proven DFE
cases retrospectively and demonstrated that MRI demon-
strating fascial inflammation correlated with the fascial
biopsies that were obtained at baseline and with subsequent
clinical remission [14].

While three cases have been published that suggest an
association between breast cancer and DFE, our case differs
from these in two significant ways. First, our patient’s

fasciitis was diffuse rather than limited to focal areas of
sclerosis as in the previously published cases in patients with
breast cancer. Second, our patient’s fasciitis occurred after
curative excision of the breast cancer rather than concurrent-
ly with active breast cancer—she has now been cancer free
for 8 years. While DFE as a paraneoplastic process cannot be
definitively excluded in this patient, the development of
diffuse fasciitis occurring soon after an exaggerated response
to local radiation—7 months after the breast cancer was
removed—is striking. With three published cases linking
localized eosinophilic fasciitis with breast cancer, and with
the literature suggesting that DFE commonly presents after a
traumatic trigger, the possibility that radiation therapy for
breast cancer could be one such trigger is an important
insight for clinicians treating the many patients who undergo
breast cancer treatment each year.
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