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Primary inflammatory myofibroblastic tumors (IMTs) of the breast
are uncommon and metastasis of IMTs is extremely rare. To
date, the natural course of this disease is not fully understood.
Although patients with IMTs should undergo regular follow-up
after complete surgical resection of the tumor, the appropriate
interval and method of follow-up are unclear. We report the case
of a patient with an IMT of the breast that metastasized 2 years

after complete surgical resection. This unusual case emphasizes
the importance of preoperative examinations to determine
whether the IMT has atypical features that should guide the in-
terval and method of follow-up.
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INTRODUCTION

Inflammatory myofibroblastic tumors (IMTs) of the breast
are rare tumors of unknown etiology that may be confused
clinically and radiologically with malignancy [1]. The World
Health Organization has classified IMTs as tumors of inter-
mediate biological potential because they have a tendency to
recur locally and are associated with a slight risk of distant
metastasis. Recurrence of IMTs has been documented in up
to 25% of cases and typically depends on the anatomical site
of origin and the multifocality and completeness of the surgi-
cal resection [2,3]. Distant metastasis of IMTs is rare and oc-
curs in less than 5% of cases, regardless of the site of origin. To
date, there has only been one report of a patient with an IMT
of the breast that developed distant metastases [4]. As a result,
there are no clear consensus guidelines for the follow-up of
patients with IMTs of the breast that are based on the early
detection of metastases after complete surgical resection. We
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report a case of a 27-year-old woman with an IMT of the breast
that metastasized 2 years after a complete surgical resection.
Our aim was to identify imaging and histopathological find-
ings that could predict metastasis or recurrence after complete
surgical resection of an IMT of the breast.

CASE REPORT

A 27-year-old woman was referred to our center with a
painless palpable mass in the upper outer quadrant of the
right breast. She had no family history of breast cancer and
no personal history of breast injury. A physical examination
revealed a solitary, hard, nontender, and nonmobile mass.
There were no palpable lymph nodes in the axilla. Mammo-
graphy showed an approximately 3x2 cm oval-shaped,
microlobulated, hyperdense mass in the right upper outer
quadrant of the breast. There were some lucent centered and
coarse heterogeneous microcalcifications noted within the
mass (Figure 1A). Ultrasonography (US) of the breast showed
an irregularly shaped, microlobulated, hypoechoic mass with
combined posterior features that was approximately 3 cm in
diameter. A color Doppler study showed increased vascular
flow to the peripheral portion of the lesion (Figure 1B). Mag-
netic resonance imaging (MRI) revealed an approximately
3 x 2 cm irregular mass with heterogeneous enhancement and
dark internal septations on dynamic contrast-enhanced images.
The MRI showed a rapid rate of enhancement in the initial
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Figure 1. Imaging findings of inflammatory myofibroblastic tumor at the time of initial diagnosis. (A) On mammography, an oval-shaped, microlobulat-
ed, hyperdense mass with some coarse heterogeneous microcalcifications was observed. (B) A color Doppler study showed an irregularly shaped,
microlobulated, hypoechoic mass with combined posterior features and increased vascular flow in the peripheral portion of the lesion. Subtraction im-
aging on T1-weighted contrast-enhanced breast magnetic resonance imaging (MRI) showed an irregular mass with heterogeneous enhancement,
with the periphery enhancing more than the center. In addition, MRI showed a fast rate of enhancement in the initial period (C) and a washout in the
delayed period of enhancement (D).

period and washout in the delayed period of enhancement
(Figure 1C, D). A kinetic curve of the lesion showed rapid
initial enhancement and a washout pattern. The MRI showed
no evidence of metastasis to the internal mammary, supracla-
vicular, and axillary lymph nodes, or to the mediastinum.
We classified the mass as Breast Imaging Reporting and
Data System category 4C. An US-guided core biopsy was
performed and the pathologic results were consistent with an
IMT with atypical features. Surgical excision of the tumor was
then performed. Gross examination of the surgical specimen
revealed an approximately 3x 2 cm mass that was firm and
yellow in color. Microscopy showed a well-circumscribed tumor
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with high cellularity. The tumor predominantly consisted of
spindle cells with a swirling storiform-like pattern as well as
inflammatory cells including plasma cells and lymphocytes
(Figure 2A). Although the mass showed high mitotic activity
(10 mitoses per 10 high-powered fields [HPFs]), the mitotic
figures and the nuclear features were not significantly atypical
(Figure 2B). Furthermore, the mass showed an absence of
cells with epithelioid morphologies suggestive of carcinoma in
situ or invasive carcinoma. Immunohistochemically, the spin-
dle tumor cells were focally positive for smooth muscle actin
(SMA) with a tram-track staining pattern (Figure 2C) and
were focally positive for desmin, but were negative for cyto-
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Figure 2. Histologic, immunohistochemical analyses of inflammatory myofibroblastic tumor (IMT) at initial diagnosis. (A) A sample of the IMT obtained

on excisional biopsy shows mainly composed of spindle cells forming swirling storiform-like patterns, as well as inflammatory cells including plasma
cells and lymphocytes (H&E stain, x 100). (B) The mass showed high mitotic activity and mild cellular pleomorphism (H&E stain, x400). (C) Immuno-
histochemical analysis shows positive staining for smooth muscle actin (SMA) in the spindle tumor cells (SMA, x400) and (D) positive staining for Ki-

67 in about 30% of the spindle tumor cells (Ki-67, x 400).

keratin (CK), low molecular weight CK, high molecular
weight CK, p63, and anaplastic lymphoma kinase (ALK). Ap-
proximately 30% of the spindle-shaped tumor cells were pos-
itive for Ki-67 (Figure 2D). The resection margins were clear
of tumor cells. Collectively, the histopathological and immuno-
histochemical findings supported the diagnosis of IMT,
which resulted in the exclusion of the possibility of spindle cell
metaplastic carcinoma. A diagnosis of IMT was made, and
the patient was advised to have regular follow-up assessments
given the rare cases of local recurrence that had occurred with
a time to recurrence that varied between 3 months and 9 years
[4,5]. Our patient had regular postoperative follow-up every
3-6 months for 1 year with US. However, the patient was lost
to follow-up after 1 year.

One year later, the patient was admitted to our breast center
with newly developing masses in the upper inner quadrant of
the right breast and right cervical area. A physical examina-
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tion revealed a solitary hard, nontender, nonmobile mass that
measured 5x 4 cm in the upper inner quadrant of the right
breast and a 3x 1 cm mass in the right cervical region. Ultra-
sonography of the breast showed an approximately 7 cm, ir-
regularly shaped, hypoechoic mass with a circumscribed mar-
gin in the right internal mammary chain and an enlarged, hypo-
echoic lymph node (approximately 3x 1.7 cm) with eccentric
cortical thickening in the right supraclavicular area. Chest
computed tomography (CT) showed a 7.9 x 7.9 cm irregularly
shaped, heterogeneously enhanced metastasis to the internal
mammary chain and two supraclavicular lymph nodes meas-
uring 3.3% 1.6 cm and 1.5% 1.5 cm on postcontrast enhanced
images. The metastasis to the internal the mammary chain
was noted to have anterior mediastinum, right pectoralis
major muscle, and left innominate vein involvement that was
confined to the superior vena cava. Furthermore, bone de-
struction in the sternum and right first and second ribs was
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Figure 3. Imaging findings of inflammatory myofibroblastic tumor at metastasis after complete surgical resection. (A) Two years after complete
surgical resection, chest computed tomography (CT) showed an irregularly shaped, heterogeneous, enhancing metastasis to the internal mammary
chain on post-contrast-enhanced images. (B) Positron emission tomography/CT showed increased 18F-fluorodeoxyglucose uptake in metastases to
the internal mammary chain and two supraclavicular lymph nodes.
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Figure 4. Histologic, immunohistochemical analyses of inflammatory myofibroblastic tumor (IMT) at metastasis diagnosis after complete surgical re-
section. (A) A sample of the IMT obtained on core needle biopsy shows that the tumor was mainly composed of a conspicuous proliferation of spindle
cells arranged in a loose fashion and surrounded by infiltrating inflammatory cells (H&E stain, x 100). (B) Tumor showed increased cellularity and cell-
ular atypia of spindle cells compared to first excisional biopsy. Tumor cells showed high mitotic activity (10 mitoses per 10 high-power field) (H&E
stain, x400). (C) Immunohistochemical analysis shows positive staining for smooth muscle actin (SMA) in the spindle tumor cells (SMA, x 400) and (D)
positive staining for Ki-67 in about 40% of the spindle tumor cells (Ki-67, x 400).
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noted on chest CT (Figure 3A). Combined 18F-fluorodeoxy-
glucose positron emission tomography (PET) and CT showed
metastasis to the internal mammary chain, supraclavicular
lymph nodes, and mediastinal lymph nodes (Figure 3B). An
US-guided core biopsy was performed, which showed that the
tumor was mainly composed of proliferating spindle cells ar-
ranged in a loose fashion and surrounded by infiltrating in-
flammatory cells (Figure 4A). There was increased cellularity
and spindle cell atypia compared to the findings from the first
excisional biopsy. The tumor cells showed high mitotic activ-
ity (10 mitoses per 10 HPFs) (Figure 4B). In addition, partial
adjacent muscular invasion was noted. Immunohistological
studies revealed that the tumor exhibited positive staining for
desmin, SMA (Figure 4C), and CK, but was negative for
§-100, ALK, and p63. Positive Ki-67 staining was observed in
40% of the cells (Figure 4D). These clinical and pathological
findings confirmed the diagnosis of metastatic IMT with ma-
lignant transformation.

DISCUSSION

IMTs of the breast are extremely rare; a literature search
yielded only 20 cases in the English language [4,6-8]. The eti-
ology of IMT remains unclear, though it has been proposed to
result from an aberrant reactive or inflammatory response to
local cytokines [3,7]. Recent studies have revealed cytogenetic
clonal abnormalities and ALK expression in IMTs [2]. Cur-
rently IMTs are regarded as intermediate, locally recurring,
and rarely metastasizing neoplasms. Previously published
cases of metastatic IMTs have involved patients with a broad
range of ages and primary sites, and metastases typically de-
veloped in the lungs, brain, liver, and bone. Prior to our case,
there was only one reported case of metastatic IMT originat-
ing from the breast and involved metastasis to the left groin
area 10 months after complete surgical resection [4]. Further-
more, metastasis to the lymph nodes or the mediastinum ac-
counted for only two cases [9,10]. However, in these cases, the
primary tumors originated in the mesentery and ileum rather
than in the breast [9,10].

Pathologically, the mass in our case was initially diagnosed
as an IMT with features of mild cellular pleomorphism, high
mitotic activity, and positive Ki-67 nuclear staining in 30% of
the cells. Although mitotic activity in IMTs has generally been
reported to be low (0-2 mitoses per 10 HPFs), in our case the
IMT exhibited high mitotic activity (10 mitoses per 10 HPFs)
[2,3]. Both rapid tumor growth and a high Ki-67 labeling in-
dex have been associated with aggressive lesions. The tumor
also exhibited substantial nuclear immunostaining of p53.
Occasionally, IMT cases have involved disruption of an auto-

http://ejbc.kr

Eun Jung Choi, et al.

regulatory feedback loop involving p53, which may also be
associated with varying degrees of biological aggressiveness
[11]. A higher degree of nuclear pleomorphism, atypia, and
atypical mitoses was observed for ALK-negative IMTs. Add-
itionally, the absence of ALK expression was associated with
subtle histological differences and biological aggressiveness
including distant metastasis [2,12]. The potential for aggres-
sive growth, recurrence, and malignant transformation is of-
ten correlated with a high degree of atypia, the presence of
ganglion-like cells, increased mitotic figures, an elevated Ki-67
proliferative index, the absence of ALK reactivity, and onco-
genic protein overexpression, such as overexpression of p53
[13]. In our case, the tumor exhibited high mitotic activity,
pleomorphism, a high Ki-67 labeling index, p53 overexpres-
sion, absence of ALK reactivity, and the presence of ganglion-
like cells. The patient suffered a relapse 2 years after complete
surgical resection of the tumor, with aggressive metastatic
tumor growth.

Radiographically, our case exhibited irregular margins on
mammographic, sonographic, and MRI studies. The mammo-
graphic and sonographic features of IMTs of the breast are
nonspecific [1,4,6,7,13]. Ultrasonography demonstrated a
variable pattern of echogenicity, and the lesions were de-
scribed as hypo- or hyperechoic with ill-defined or well-
defined margins. In most previously reported cases, a well-
defined border was observed on mammography [7]. There was
one reported case in which MRI demonstrated strong con-
trast, medium early rim enhancement, and a central region of
necrosis [13]. In our case, the MRI showed a lesion that was
highly suspicious for malignancy in terms of kinetic curve
and morphologic analysis. Although the mammographic and
sonographic features of IMT are nonspecific, it should be em-
phasized that the MRI findings in both our case and in the
one previously reported case of IMT of the breast with metas-
tasis were suspicious for malignancy. In particular, a rapid ini-
tial enhancement and washout pattern on kinetic curve analy-
sis was correlated with a low ratio of peripheral to central fi-
brosis and a high ratio of peripheral to central microvessel
density. Dynamic contrast enhancement and kinetic curve
analysis are functional derivatives of microvessel density and
vascular endothelial growth factor-driven increases in perme-
ability, both of which are increased in cases of malignancy
[14]. In our case, color Doppler imaging also showed in-
creased vascular flow in the peripheral portion of the lesion,
further raising the suspicion of malignancy.

In conclusion, although metastasis of IMTs of the breast is
extremely rare, the possibility of metastasis should be consid-
ered if the mass is initially diagnosed as IMT with atypical
histopathologic features and if there are imaging findings that
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are suspicious for malignancy. The possibility of metastasis
plays a critical role in the choice of a follow-up method and
interval after complete surgical resection. This highlights the
need for supplementary image modalities such as breast MRI
or PET/CT in addition to mammography or US during the
follow-up period for aggressive forms of IMT.
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