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Introduction

After breast-conserving surgery (BCS) for breast cancer, 
radiotherapy is the standard method, as it improves overall 
survival and is associated with a decreased risk of breast 
cancer death and recurrence (1). However, radiation-
induced dermatitis or skin changes are very common 
in patients with breast cancer (2,3). Local irritation and 

drying of the skin is observed in the first 3 months of 
radiation exposure, while late adverse effects, including 
sclerodermatous changes, skin telangiectasia, atrophy, skin 
necrosis, and secondary malignancies, may occur from 
months to years after radiotherapy (4). Post-irradiation 
morphea (PIM) is a very rare late adverse effect of breast 
irradiation, characterized by the deposition of thickened 
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collagen and abnormal fibroblast activity (5). 
For breast augmentation, subcutaneous injection of 

liquid foreign material, such as paraffin or vegetable oil has 
been used for more than a century (6). Liquid foreign body 
induced paraffinoma, siliconoma, or oleoma may occur per 
the injected substance. 

Herein, we present a rare case of oleoma with combined 
post-radiation fibrosis, necessary for differential diagnosis 
of PIM.

We present the following case in accordance with the 
CARE reporting checklist (available at https://dx.doi.
org/10.21037/gs-21-549).

Case presentation

Clinical history

Five years ago, a 65-year-old woman with a foreign body 
injection at both breasts approximately 30 years ago was 
examined in our outpatient department of breast surgery 
for routine examination of the breasts. Ten years ago, she 
underwent BCS and axillary lymph node dissection of 
the right breast and axillae for breast cancer at a different 
institution. At that time, the operator aware that the 
patient was injected a foreign body for augmentation in her 
both breasts approximately 20 years ago, and the breasts 
had not color change, pain or hardness. Nevertheless, 
surgery was performed to treat the breast cancer, and after 
adjuvant chemotherapy, radio-oncologist proceeded with 
radiotherapy, while being aware of the patient’s history 
before surgery. The final stage was IIA (pT2N0M0), 
and the subtype was luminal A. The patient received 
four cycles of adjuvant chemotherapy (anthracycline–
cyclophosphamide) and underwent radiation therapy 
(fraction dose, 180 cGy; total dose, 5,940 cGy; boost,  
900 cGy) of the right breast for 7 weeks. She also received 
five-year adjuvant tamoxifen therapy. The patient had no 
complications until completion of therapy and she visited 
our department for breast screening. At that time, she had 
no abnormal magnetic resonance imaging (MRI) findings, 
as no recurrent breast cancer was observed with foreign 
body injection (Figure 1A). However, four years ago, she 
started noticing skin thickening in her right breast and 
bluish discoloration of the surrounding skin. After 2 years, 
she visited the outpatient department with increased skin 
discoloration. We considered about scleroderma, morphea 
and recurrent breast cancer for differential diagnosis. 
Biopsy was recommended; however, the patient refused. 

Therefore, we decided to perform follow-up and imaging 
work-up. Follow-up breast MRI revealed no malignancy 
or recurrence (Figure 1B). Based on the imaging findings, 
we decided to conduct follow-up for 1 year. After 1 year, 
there was a skin lesion wider than that observed 2 years 
ago. Although the imaging study was benign (Figure 1C), 
we decided to operate on the right breast because of her 
concern for recurrent breast cancer and complaints of pain. 
We were aware that she had been injected with a foreign 
body in both breasts before surgery by asking the patient. 
She underwent a simple mastectomy of the right breast but 
refused to undergo reconstruction (Figure 1D). The patient 
had a successful postoperative course and was discharged 
without complications, and she was very satisfied with the 
progress of the surgery.

Histologic findings

The specimen size was 15.0 cm × 11.0 cm × 5.0 cm, with 
skin (Figure 2A). No recurrent tumors were observed. 
There were heterogeneous cystic spaces with foreign 
materials, fat necrosis (Figure 2B). The overlying skin tissue 
had mild epidermal atrophy, sclerosis, and hyalinization 
of dermal collagen (Figure 2C). In the deep subcutaneous 
tissue, diffuse and wide range of fat necrosis with foreign 
body reactions (Figure 2D). For the differential diagnosis of 
amyloidosis, additional immunohistochemistry (Congo red) 
was performed, and the result was negative.

Ethical statement

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee(s) 
and with the Helsinki Declaration (as revised in 2013). 
Written informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

After BCS for breast cancer, radiotherapy may yield many 
adverse effects, including radiation-induced dermatitis, 
sclerodermatous changes, skin telangiectasia, atrophy, skin 
necrosis, and secondary malignancies (2,4).

Scleroderma is a heterogeneous group of autoimmune 
fibrosing disorders, and its cause is unknown. This group of 
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Figure 1 Magnetic resonance imaging and gross findings of the patient’s breast. (A) In 2016, there was no abnormal enhancement in both 
breasts; (B) in 2019, there were multiple variable-sized (0.2–1.5 cm) injection granulomas in both breasts but no abnormal enhancement; (C) 
in 2021: postoperative status, right 12:00–1:00 and innumerable foreign body granulomas, both breasts; (D) in the operating room, the right 
breast shows hyperpigmentation with a bluish color.
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disorders includes localized scleroderma, systemic sclerosis 
with limited cutaneous systemic sclerosis, and diffuse 
cutaneous systemic sclerosis subtypes (7). In scleroderma, 
autoimmune antibodies, including anti-nuclear antibodies 
(ANAs), are positive in serology, involve various organs, 
and are divided into systemic scleroderma and localized 
scleroderma (morphea) (7).

Systemic scleroderma is characterized by finger arthritis, 
and the dermis and epidermis are replaced by very thick 
sclerotic collagen; many inflammatory reactions also 
occur (8). The earliest and most frequent sign of systemic 
scleroderma is skin involvement, which is the “skin 
thickening of the fingers of both hands extending proximal 
to the metacarpophalangeal joints” criterion alone; it 
is considered sufficient for the diagnosis of systemic 
sclerosis, scoring 9/9 (9). Other cutaneous signs include 
fingernail alterations (80%), cutaneous ulcerations (40%), 
telangiectasia (75%), hyperpigmentation of thickened skin 
(30%), and cutaneous calcifications affecting soft tissues 
(25%) (10). Approximately 95% of patients with systemic 

scleroderma presented with ANAs (positive finding: >1:160). 
In patients with diffuse cutaneous systemic scleroderma, 
extractable nuclear antigens and anti-Scl-70 antibodies are 
generally associated (11).

Localized scleroderma, also of unknown etiology, is a 
rare chronic connective tissue and autoimmune disease (12). 
It is limited to the skin and directly underlying tissues, such 
as subcutaneous tissue and bone (13). Morphea is a localized 
subtype of scleroderma, characterized by the deposition 
of thickened collagen and abnormal fibroblast activity (5).  
Plaque morphea or morphea “en plaque” is the most 
common variant of morphea in adults and is limited to the 
epidermis and dermis. Breast cancer is commonly observed 
in women. Early inflammatory lesions are well defined, and 
inflammation diminishes over time in the lesion center. 
The lesion continues as the stage subsides, and the resulting 
lesions are white, skinny sclerotic plaques with post-
inflammatory hyperpigmentation (14). The macroscopic 
findings of the skin lesion are similar to those in our case; 
however, there was a difference in that there was a white 
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sclerotic scar-like lesion in the middle area.
Although morphea induced by radiation was first 

described in 1905, it was not recognized until 1989 as 
a complication of radiotherapy (15,16). The incidence 
of PIM is approximately 1 in every 500 patients in a 
study that included 3,000 irradiated patients with breast  
cancer (17). The total radiation dose, age, and acute 
reaction to radiotherapy were not found as risk factors, 
whereas large breast, superficial tumor location, and higher 
fat content of the irradiated tissue seemed to be significant 
risk factors for developing PIM (5). Most patients developed 
PIM after BCS (18), and the same surgery was performed 
in our case, which had a lower fat content. The early stage 
presents clinically as painful erythematous plaques and 
histologically shows thickened eosinophilic collagen bundles 
in the reticular dermis (19). The last stage presents as skin 

induration with violaceous discoloration, skin retraction, 
and pigmentation of the breast (19). There are some 
theories for the development of PIM, including radiation-
induced neo-antigen formation; this results in a pathogenic 
secretion of TGF-β, leading to fibroblast activation, 
collagen synthesis, and subsequent fibrosis (20). Because 
breast cancer recurrence is the most important differential 
diagnosis, a skin biopsy including a 4.0-mm punch biopsy 
or incisional biopsy is required and typically cannot be ruled 
out radiologically (21,22). However, in our case, the patient 
refused skin biopsy, and we only evaluated the radiologic 
and breast MRI findings. The histologic characteristics of 
PIM are as follows: (I) presence of thick collagen bundles 
in the reticular dermis and loss of adnexal structures and 
peri-adnexal adipose tissue; and (II) perivascular and peri-
adnexal lymphoplasmacytic infiltrate (early phase) (23,24). 

Figure 2 Gross finding and histopathologic findings of specimen after mastectomy. (A) On gross examination, the cut surface shows 
variable-sized cystic spaces containing oily material. The cystic spaces are surrounded by breast parenchyma with sclerotic and myxoid 
change; (B) the superficial dermis to the deep subcutaneous tissue is replaced by the heterogeneous cystic spaces with foreign materials (×10, 
hematoxylin and eosin); (C) on higher magnification, the overlying skin tissue shows mild epidermal atrophy, sclerosis, hyalinization of 
dermal collagen, and loss of follicular units. The possibility of chronic radiation dermatitis is suggested (×200, hematoxylin and eosin); (D) 
on higher magnification of the deep subcutaneous tissue, there is diffuse and wide fat necrosis with the release of foreign materials into the 
intercellular spaces resulting in a foreign body reaction (×200, hematoxylin and eosin).
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The treatment of PIM is variable, including corticosteroids, 
topical imiquimod, imatinib, colchicine, D-penicillamine, 
immunosuppressants, plasmapheresis, ultraviolet light A 
(UVA) 1, psoralen UVA therapy, and surgery (5). However, 
in our case, the patient did not want any other treatment 
and wanted surgery owing to growing discoloration and 
persistent pain. Therefore, we thought that the patient’s 
lesion was a PIM and performed the surgery; however, the 
histologic result did not indicate PIM after surgery.

The differential diagnostic considerations include 
chronic radiodermatitis (CRD), radiation-induced fibrosis 
(RIF), post-irradiation pseudosclerodermatous panniculitis 
(PIPP), recurrent breast cancer, atypical vascular lesion 
(AVL), and angiosarcoma. CRD occurs weeks to years 
after radiation and has poikilodermatous features with 
epidermal involvement, distinct areas of epidermal atrophy, 
hyperplasia, and sclerosis of the dermis (23,25). RIF 
occurs months to years after radiation and has erythema, 
edema, and induration findings with fibrosis of the deep 
subcutaneous tissue and fascia (24,25). PIPP usually occurs 
within a year after radiation and has an erythematous 
indurated plaque (26). Recurrent breast cancer occurs 
months to years after radiation and has erythema and 
induration features. AVL occurs 3 to 6 years after radiation 
and has erythematous to violaceous macules or papule 
clinical findings (27). Angiosarcoma occurs 4 to 8 years after 
radiation and has erythematous to violaceous nodules or 
plaque features (28).

Scleroderma-like disorders may arise owing to various 
etiologies. The pathologic findings are similar to those 
of scleroderma, and ANAs are negative (7). However, 
in our case, it was sclerotic to deep dermal fibrosis and 
subcutaneous tissue. Fat necrosis and foreign body reactions 
were observed from the epidermis to the superficial dermis. 
Furthermore, rather than sclerotic collagen, there were 
infiltration of fat and accompanying changes in collagen.

Subcutaneous oleoma is a foreign body reaction induced 
by liquid foreign materials, including vegetable oils, such 
as cotton seeds and sesame oils (6). Lesions are generally 
atypical and bizarre in appearance, and involvement of 
the breast is highly suspicious for factitious disease (29). 
On gross appearance, the hyperpigmentation in our case 
appeared similar to that described above (Figure 1D). The 
lesion’s skin, dermis, and subcutaneous fat are usually 
involved, and the lesions are seen as isolated or coalescent 
hard, brown nodules, forming typical plaques. Thereafter, 
fat necrosis and suppuration occur, and the inflammatory 
process may cause granulomatous inflammation and 

fibrosis (6). Oleomas may have a painless mass or painful, 
hard swelling with skin ulceration. Patients may have 
asymptomatic lesions for 2–25 years. In our case, the 
patient’s symptoms started approximately 30 years after 
the injection. Oleomas show cystic lesions on ultrasound 
as hypoechogenic lesions with acoustic shadowing 
accompanied by round hyperechoic encapsulated lesions 
with calcifications (30). Breast MRI findings after oil 
injection can be useful for revealing an artificial lesion. In 
a previous study, MRI showed that the main component 
of paraffinoma on both T1-weighted (T1-W) and T2-
weighted (T2-W) images and the round component 
were hypointense on the T1-W and T2-W images with 
a remarkable suppression of fat saturation sequences (31). 
In our case, all the lesions showed injection granulomas 
in both breasts in the T2-W images (Figure 1B); however, 
it was difficult to determine whether it was a paraffinoma 
or an oleoma. Microscopically, there is granulomatous 
inflammation with multiple clear vacuoles and foreign 
body multinucleated giant cells (32). In our case, we do not 
know what material was injected into the patient’s breasts. 
However, the pathologic findings were very similar to 
those of oleoma: (I) gross findings: cystic and oily findings 
and (II) tissue findings: fat necrosis in the subcutaneous 
tissue, release of fat droplets into intercellular spaces, 
and a granulomatous response. Moreover, it seems more 
reasonable to consider the discoloration as the skin thickens 
as a result of a foreign body reaction invading the superficial 
dermis and subcutaneous tissue rather than a lesion on the 
skin caused by autoimmune diseases, such as scleroderma.

The patient had a history of receiving radiotherapy after 
BCS 10 years ago, and it would be reasonable to diagnose 
her condition as oleoma with post-radiation fibrosis among 
drug-induced and toxic scleroderma-like disorders.

In conclusion, it can be difficult to distinguish between 
PIM and oleoma in patients with a complex history, as 
in our case. In addition, the diagnosis of oleoma may be 
challenging. In this case, the patient had both a history of 
radiotherapy and a history of foreign body injection, making 
the clinical diagnosis difficult. Finally, the final diagnosis 
was oleoma with post-radiation fibrosis among drug-
induced and toxic scleroderma-like disorders, which were 
the result of a combined effect of what happened 10 and  
30 years ago, respectively. PIM and oleoma are non-
malignant but can impair a patient’s quality of life owing 
to symptoms, such as skin thickening, pain, and distortion 
of the breast. Moreover, the clinical presentation is similar 
to that of local recurrence of breast cancer. Thus, imaging 
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follow-up, skin punch biopsy, or surgery is needed for a 
definitive diagnosis.
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