
Abstract. Breast lipofilling uses autologous fat grafting to
correct breast defects after radical or conservative surgery. After
early concerns regarding its application in reconstruction after
breast cancer (BC), in 2009 the American Society of Plastic
Surgeons formed a task force to assess the indications, safety and
efficacy of autologous fat grafting. We report the case of a
woman who came to our attention for a painful swelling of the
left breast. She had undergone breast-conserving therapy for BC,
followed by lipofilling. The breast ultrasound (US) examination
showed diffuse structural alteration and multiple hypoechoic
areas with acoustic shadowing, mainly localized in the
subcutaneous tissue. After pharmacological treatment and short-
term follow-up US examination, considering the persistence of
the clinical symptoms and structural alterations, we performed
contrast-enhanced magnetic resonance imaging, that showed
multiple enhancing areas in the left breast. Suspecting local
tumor recurrence, we carried out US-guided breast core-biopsy,
whose histological examination documented liponecrosis. This
observation raised a series of diagnostic and therapeutic issues
highlighting the diagnostic pitfalls that the radiologist may
encounter during the evaluation of patients who have undergone
BC surgery and breast reconstruction through lipofilling.

Lipofilling is a reconstructive and esthetic technique that is
being increasingly used in breast surgery, and uses
autologous fat tissue, taken to increase breast volume from
other locations and to improve breast consistency and profile
(1). The first description of the use of autologous fat graft as

a filler for correcting defects and remodeling contours was
reported in 1895 by Czerny (2), who augmented the breast
volume of a patient with a lipoma removed from her own
lumbar region. In 1987, Bircoll was the first to describe a
procedure which combined liposuction and autologous fat
tissue transplantation in the breast (3), with the major
advantage of virtually limitless donor tissue. At present, the
most frequently used technique for lipofilling is that
described by Coleman in 1995 (4), in which the harvested
fat tissue is stored in syringes, centrifuged in a closed
system, obtaining concentrated viable fat cells, after
discarding the supernatant and the lower layers, which is
essential for successful fat grafting. Initially, concerns
regarding the development of complications such as fat
necrosis, oil cyst formation and calcifications, that could
compromise the early detection of breast cancer, led to wide
skepticism in the application of the lipofilling method (5, 6).
In 2009, a task force of the American Society of Plastic
Surgeons (ASPS) assessed the efficacy and safety of
lipofilling in 283 patients, most of them showing satisfactory
results in a follow-up time from 1 month to 10 years (7). The
ASPS made recommendations for the safe and efficacious
use of fat grafting to the breast (7).

Our recent observation of a patient who had undergone
breast-conservative therapy for breast cancer followed by
lipofilling, and presented with suspicious findings of local
tumor recurrence, raised a series of diagnostic and
therapeutic issues persuading us to carry out a review of the
literature focusing on the diagnostic imaging pitfalls that
may occur during cancer follow-up after breast lipofilling.

Case Report

A 57-year-old Caucasian woman came to our attention
referring a painful swelling in the outer quadrants of the left
breast. More than 2 years earlier, the patient had been treated
for invasive ductal breast carcinoma, for which she underwent
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lumpectomy of the left breast followed by radiation therapy.
Subsequently, the patient had undergone breast reconstruction
with lipofilling. The breast ultrasound (US) examination
showed a diffuse structural modification and the presence of
multiple hypoechoic areas with acoustic shadowing, mainly
localized in the subcutaneous adipose tissue (Figure 1).
Because of the doubtful interpretation of the image, a short-
term follow-up US examination was performed 3 months later,
highlighting no improvement in the structural framework and
indicating the need for further investigation with breast
contrast-enhanced (CE) magnetic resonance imaging (MRI).
The T1 and T2 MRI sequences confirmed a diffuse structural
modification of the left breast, together with severe edema of
the breast tissue. The post-contrast images showed multiple
enhancing areas, some of them confluent, with blurred
margins and maximum diameter of about 1 cm (Figure 2). A
short anti-inflammatory oral treatment to reduce breast pain
and tissue edema was prescribed and, after it, a second-look
US examination was performed. Because the lesions still
persisted and were clearly visible, indicating a strong
suspicious of malignancy, an US-guided breast core-needle
biopsy was performed (at two different sites) (Figure 3). The
histological examination documented an inflammatory
infiltrate and fat necrosis, in the absence of any cellular atypia.

Discussion

Patient expectations for a natural breast shape after breast
surgery, whether conservative or radical, are high (8-12).
Lipofilling has been recently described as a low-risk
procedure with low-morbidity which gives good results for
the correction of soft-tissue defects (13, 14). After early
concerns that this procedure would cause scarring in the
breast and interfere with breast screening examination (5, 6),
the ASPS Fat Graft Task Force was formed in 2009 to assess
the safety and efficacy of the procedure (7). The work
performed by the ASPS Fat Graft Task Force documented
that, during the literature search regarding breast lipofilling,
mostly small case series, case reports, and expert opinions
were available, describing fat grafting for various breast
indications, both cosmetic and reconstructive, and, combined
together, for a total of 283 patients having fat grafting
procedures, with a follow-up from 1 month to 10 years (7).
The risk of malignancy with lipofilling could not be identified
due to lack of larger randomized controlled trials and lack of
standardized techniques. Total complications comprised of
12.7% (7). The most frequent complication was liponecrosis.
Among different studies, the incidence of fat necrosis was,
however, extremely variable, also depending on the lipofilling
technique used (15-17). Usually liponecrosis is asymptomatic,
sometimes patients may present local ecchymosis or a
palpable mass. On mammographic examination, liponecrosis
may appear as a radiolucent rounded image surrounded by a

thin radiopaque rib (16, 17). The presence of calcifications
on mammographic examination may lead to a suspicion of
breast cancer relapse, especially at the first stage of the
process when the calcifications present small size (17, 18).
The imaging findings on US examination may be misleading,
presenting as a structural inhomogeneity of the subcutaneous
fat tissue or a hypoechoic aspect with blurred margins and
posterior acoustic shadowing (16). In our experience, the
breast US finding of structural modification and the presence
of multiple hypoechoic areas with blurred margins and
acoustic shadowing, together with the MRI finding of
multiple enhancing nodules, led us to a high suspicion for
cancer relapse (19). Perhaps mammographic examination
could have been helpful in discriminating between
liponecrosis and disease relapse, but we were not able to
perform this due to the intense pain in the patient’s left breast
which did not allow adequate compression.

At MRI, fat necrosis presents different findings depending
on the stage of the process (20). Usually, it appears as a mass
with round or oval shape, isointense relative to fat, showing
high signal on T1-weighted non-fat saturated images,
hyperintense on T2-weighted non-fat saturated images, and
hypointense on T2-weighted fat-saturated images (20). The
degree of lesion enhancement, which usually appears as a
rim enhancement, depends on the stage (acute or chronic) of
the inflammatory reaction. Recent lesions present irregular
margins and may have variable enhancement surrounding the
lesion, while older lesions show marked irregularity,
retraction, fibrosis and generally do not enhance after
administration of contrast medium (16, 20).

Our patient presented multiple enhancing nodules in the left
breast on the post-contrast images. When an enhancement is
identified in a breast gland treated for cancer, a core-needle
biopsy appears to be essential in order to exclude recurrence.
The adipose tissue produces various pro- and anti-
inflammatory adipokines to modulate inflammation and insulin
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Figure 1. Ultrasound imaging showing diffuse edema and hypoechoic
area with acoustic shadowing in the outer quadrants of the left breast.



resistance (21, 22). Leptin, and other adipokines, are able to
activate monocytes and macrophages to produce inflammatory
interleukin (IL)-6, tumor necrosis factor-α and IL12 (23).
Moreover, experimental studies have shown that several
adipokines can stimulate breast cancer cells through endocrine,
paracrine and autocrine pathways (22). In theory, the
interaction between the tumor and the stroma tissue may
potentially induce cancer recurrence by fueling dormant cancer
cells in the tumor bed (14). Manabe et al. demonstrated that
adipocytes increase proliferation of breast cancer cells in vitro
(24). Iyengar et al. found that adipocytes increased cell
proliferation and the invasive potential of malignant breast
epithelial cells in vitro (25). Zocchi and Zuliani followed-up
181 patients who had undergone breast lipofilling after breast
surgery for cancer, and did not report any cases of de novo
carcinogenesis in a follow-up period of 10 years after the
lipofilling procedure (26).

We performed an US-guided core-needle biopsy of the left
breast, which revealed the presence of a severe inflammatory
reaction and fat necrosis, while no cellular atypia was found.
The inflammation was confined to the harvested fat injection
sites, which did not resolve after conservative medical
therapy. The local inflammation that may occur in a breast
treated with lipofilling after breast cancer surgery can cause
significant diagnostic difficulties in the follow-up
investigations. Certainly, the degree of inflammation depends
on the lipofilling technique used and on patient’s intrinsic
characteristics, such as immune reactivity. However,
inflammatory tissue has some imaging characteristics that are
similar to those of cancer.

In conclusion, the experience of the past two decades has
confirmed lipofilling to be a safe reconstructive technique.
However, it would be appropriate to consider the tissue
modifications that occur after this procedure which can lead to
diagnostic pitfalls and difficulties in the clinical management
and diagnostic follow-up of patients with previous breast
cancer.
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