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Case Report

Enhanced magnetic resonance imaging features and management
principles of low-grade myofibroblastic sarcoma of the breast: a
case report
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Background: Low-grade myofibroblastic sarcoma (LGMS) originating from breast is rare. Existing
literature comprises clinical and pathological reports, with limited information on imaging characteristics.
This study reports a case of LGMS of the breast and presents its imaging characteristics, with an emphasis
on those observed using contrast-enhanced magnetic resonance imaging (MRI).

Case Description: A 50-year-old patient presented with a left breast mass for 1 year. One year before
the presentation, the patient had palpated a mass of approximately 1.5 cm in size in the upper part of the
left breast without any obvious cause. The mass was perceived to be growing slowly. There was no relevant
family history of breast conditions. Physical examination revealed a hard, ill-defined, irregularly shaped, non-
tender mass of approximately 3.5 cm x 3 cm in size, with poor mobility and a close connection to the deep
skin. The mammography showed a high-density mass without microcalcifications and boundary wrapping.
Ultrasonography showed an oval, ill-defined hypoechoic mass. The combination of mammography and
ultrasound examination results ruled out the possibility of ductal carcinoma and benign fibroepithelial tumor.
On contrast-enhanced MRI, the mass exhibited heterogeneous enhancement, high signal intensity on T2-
weighted imaging (T2WI), high signal intensity on diffusion-weighted imaging (DWI), and a type I time-
intensity curve (TIC). A core needle biopsy (CNB) suggested a spindle cell tumor. To confirm the diagnosis,
the patient underwent surgical excision, and postoperative pathology confirmed LGMS of the breast. The
patient subsequently received adjuvant radiotherapy. Seven months postoperatively, bone scintigraphy
suggested possible metastases.

Conclusions: LGMS of the breast exhibited a degree of malignancy on ultrasonography, mammography,
and MRI, with the contrast-enhanced MRI showing a persistent enhancement pattern (type I TIC). A
preoperative biopsy indicated a spindle cell tumor. Surgical excision remains the best diagnostic method.
A thorough understanding of the imaging characteristics and biopsy results of this tumor type provides

comprehensive information for formulating corresponding treatment plans.
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Introduction

Low-grade myofibroblastic sarcoma (LGMS) is a spindle
cell tumor originating from myofibroblasts (1-3). These
tumors are more commonly found in the head and neck
region, particularly in the oral cavity (2,4). Clinically, they
present as painless enlarging masses with an infiltrative
growth pattern (2). The 2020 updated World Health
Organization classification system for fibroblastic and
myofibroblastic tumors lists LGMS as a separate entity
(intermediate, rarely metastasizing), distinguishing it from
other benign and malignant entities (5,6).

LGMS originating from the breast is rare, and
preoperative imaging diagnosis of LGMS is relatively
difficult (7-11). Puncture biopsy has a positive diagnostic
effect, but it has limitations, and the final diagnosis relies on
pathology (7-9,11). Surgical resection is usually the main
treatment method for LGMS, and the prognosis of most
patients is favorable (2). A few case reports in the English
literature have described the imaging (mammography and
ultrasound) characteristics of LGMS of the breast. However,
to our knowledge, the perfusion curve type of LGMS
of the breast on contrast-enhanced magnetic resonance
imaging (MRI) has not been reported. Therefore, this study
presents the imaging characteristics of a case of LGMS of

Highlight box

Key findings

* Low-grade myofibroblastic sarcoma (LGMS) appeared as an
oval-shaped, ill-defined hypoechoic mass on ultrasonography.
Mammography revealed an irregular, high-density mass.
Contrast-enhanced magnetic resonance imaging (MRI) showed
heterogeneous enhancement, high signal on T2-weighted imaging,
high signal on diffusion-weighted imaging, and a dynamic
enhancement curve indicating a persistent phase with a type I
time-intensity curve.

What is known and what is new?

e LGMS is a distinct entity clinically characterized by painless
palpable masses. The imaging features of LGMS lack specificity
and overlap with other types of benign and malignant breast
tumors, making differential diagnosis difficult.

* In this case, we described in detail, the multimodal imaging
features of LGMS, particularly the MRI findings, providing
imaging evidence.

What is the implication, and what should change now?
* LGMS presents with atypical clinical manifestations and imaging
features that require careful consideration. When differentiation

proves challenging, core needle biopsy can facilitate diagnosis.
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the breast, with a focus on the characteristics of contrast-
enhanced MRI and the dynamic perfusion curve type. The
study aimed to provide a comprehensive understanding of
this tumor type, facilitating clinical decision-making. We
present this case in accordance with the CARE reporting
checklist (available at https://gs.amegroups.com/article/
view/10.21037/gs-24-347/rc).

Case presentation

A 50-year-old patient presented to the authors’ hospital
with a left breast mass for 1 year. One year before
the presentation, the patient had palpated a mass of
approximately 1.5 cm in size in the upper part of the left
breast without any obvious cause. The patient reported no
redness, pain, nipple discharge, weight loss, night sweats, or
other discomfort and had not sought treatment. The mass
was perceived to be growing slowly. There was no relevant
family history of breast cancer or history of surgery.

Physical examination revealed asymmetry between the
breasts, with a slight elevation at the 12 o’clock position,
approximately 4 cm from the left nipple. A hard, ill-defined,
irregularly shaped, non-tender mass of approximately 3.5 cm
x 3 cm in size was palpable beneath the elevated area, with
poor mobility and a close connection to the deep skin. No
mass was palpable in the right breast. Compression of the
left nipple revealed a small amount of cloudy, light-yellow
discharge from a single duct on the lateral side of the nipple,
whereas no discharge was observed from the right nipple.
No significant lymph node enlargement was palpable in the
bilateral axillae and the supraclavicular and infraclavicular
areas.

Mammography of the breast showed a partially obscured
mass with some margins visible (approximately 2.0 cm x
1.7 ecm) (Figure I). The patient also underwent an ultrasound
examination, which revealed a hypoechoic, heterogeneous
solid mass with indistinct borders measuring approximately
30 mm x 13 mm x 20 mm. The mass was located at the
12 o’clock position, approximately 4 cm from the left
nipple, and involved the subcutaneous layer (Figure 2A4).
According to the Breast Imaging Reporting and Data
System (BI-RADS) classification, this lesion is considered
to be in the 4C category (12). Color Doppler ultrasound
showed blood supply within the mass (Figure 2B). Multiple
solid nodules were observed in the remaining areas of both
breasts (BI-RADS category 3).

For more information about the mass, the patient
underwent a contrast-enhanced breast MRI. Images
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Figure 1 Radiographic examination results. (A,B) The
mammography showed a high-density mass with obscured

boundaries: (A) mediolateral oblique view; (B) craniocaudal view.

Figure 2 Two-dimensional and color Doppler ultrasound images
of mass. (A) Left breast features a hypoechoic mass approximately
30 mm x 13 mm x 20 mm in size at the 12 o’clock position, with
unclear borders and irregular shape. The internal echogenicity
of the mass is heterogeneous, with only slight hypoechogenicity
visible. (B) Color Doppler ultrasound displays a prominent thick

vessel within the tumor.

© AME Publishing Company.

Zhu et al. Myofibroblastic sarcoma of the breast

were acquired using a GE Healthcare (Architect) 3.0-T
MRI system (GE Healthcare, Chicago, IL, USA) with a
dedicated 16-channel breast coil. The dynamic contrast-
enhanced MRI protocol involved six continuous scans, each
lasting 1 minute and 23 seconds, for a total scan time of
approximately 9 minutes. A Bayer high-pressure injector was
employed to administer the contrast agent (gadopentetate
dimeglumine) at a rate of 3 mL/s, with a total volume of
0.2 mL/kg. Time-signal curve analysis was performed using
GE Gen IQ software. The contrast-enhanced MRI revealed
an oval-shaped, spiculated, heterogeneously enhancing
mass in the upper quadrant of the left breast (Figure 3A4).
The lesion measured approximately 2.3 cm (anteroposterior)
x 2.2 cm (mediolateral) x 2.8 cm (superoinferior). It
displayed isointensity on T'1-weighted imaging (T1WI),
hyperintensity on T2-weighted imaging (T2WI) (Figure 3B),
and hyperintensity on diffusion-weighted imaging (DWI)
(Figure 3C), apparent diffusion coefficient map showed
restricted diffusion (Figure 3D). Subsequently, the most
suspicious areas were manually contoured as the region
of interest to generate dynamic enhancement curves.
The initial phase of enhancement was rapid, whereas the
delayed phase showed persistent enhancement, with the
overall dynamic enhancement curve exhibiting a persistent
phase (Figure 3E). Preoperative ultrasound-guided biopsy
indicated a spindle cell tumor, suggesting the necessity of
complete surgical excision for a definitive diagnosis.

To confirm the diagnosis, the surgeon and patient had a
detailed discussion and designed a personalized treatment
plan. Owing to the high malignancy risk, surgery was
the preferred treatment. The patient underwent a left
breast tumor resection, including the relevant lymph node
dissection. Intraoperatively, a 3.5 cm x 3 cm hard, ill-
defined, infiltrative mass without a capsule was found at the
12 o’clock position of the left breast. Frozen section analysis
indicated a spindle cell tumor, with no tumor involvement
at the “upper, lower, inner, outer, and basal margins” of the
specimen. Additionally, the same sections revealed no tumor
involvement of sentinel lymph nodes 1-5 in the left breast.

After resection, the tumor underwent postoperative
pathological examination (Figure 4). The results confirmed
invasive tumor growth infiltrating the adipose tissue
(Figure 44). The tumor cells were spindle-shaped with
moderate atypia (Figure 4B,4C) and a low mitotic rate
(fewer than 5 per 10 high-power fields) (Figure 4D). Focal
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Figure 3 MRI images and dynamic perfusion curve. (A) Transverse T'1 fat-suppressed contrast-enhanced scan shows heterogeneous
enhancement of the lesion. (B) A T2-weighted fat-suppressed image shows a high signal in the lesion. (C) DWI. (D) Apparent diffusion

coefficient map. (E) Dynamic contrast-enhanced perfusion curve. MRI, magnetic resonance imaging; DWI, diffusion-weighted imaging.

Figure 4 Pathological examination results of the lump. (A-D) Hematoxylin-eosin staining. (A) The tumor exhibits invasive growth and
infiltrates surrounding adipose tissue (x100). (B) Spindle-shaped tumor cells are arranged in interwoven bundles (x200). (C) Tumor cells with
moderate atypia (x400). (D) A few mitotic figures are indicated by black arrows (x400). (E-G) Immunohistochemical staining. (E) Smooth
muscle actin shows positive results (partially+) (x200). (F) Desmin shows positive results (focally+) (x200). (G) The Ki-67 positive index is 5%
(x200).
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areas showed myxoid changes. Immunohistochemistry
results indicated SMA (partial+) (Figure 4E), desmin (focal+)
(Figure 4F), beta-catenin (nuclear-), MyoD1 (-), Myogenin
(=), S100 (=), MUC4 (-), H3 K27Me3 (no loss), CD34 (-),
EMA (-), TLEI (), and Ki-67 (MIB-1) (5% positivity)
(Figure 4G).

Molecular pathology tests included polymerase
chain reaction (PCR)-CTNNBI/APC mutation analysis
(no hotspot mutations detected). Fluorescence in situ
hybridization (FISH) analysis detected no FUS gene
rearrangement nor MDM?2 gene amplification. The patient
was diagnosed with fibroblastic/myofibroblastic tumor,
specifically LGMS [French Federation of Cancer Centers
Sarcoma Group (FNCLCC) grade 1 (G1)] (13), with no
tumor involvement at the resection margins using histology,
immunohistochemistry, and genetic testing.

Considering that the patient underwent breast-
conserving surgery and the tumor had low malignancy
(FNCLCC: G1), the patient had detailed communication
with the oncologist and received local radiation therapy.
The treatment was divided into two stages: phase 1, 25
radiotherapy sessions, total dose: 5,000 Cgy; phase 2, 5
radiotherapy sessions, total dose: 1,000 Cgy. At 7 months
post-surgery, bone scintigraphy indicated elevated
metabolic activity in the left 6™ rib (axillary segment)
and the 9" thoracic vertebra. The patient continued with
radiotherapy according to the treatment plan. During
the 13-month postoperative follow-up, the patient’s chest
CT and whole-body nuclear medicine bone imaging did
not show any further progression of the condition. All
procedures performed in this study 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). The work was approved by the Ethics
Committee of West China Hospital of Sichuan University
[2024 Audit (No. 1438)]. Publication of this case report
and accompanying images was waived from patient consent
according to the West China Hospital of Sichuan University
ethics committee review board.

Discussion

This study presents a case of LGMS of the breast with
multiple nodules in bilateral breasts and highlights the
imaging characteristics of the lesion, particularly the
dynamic contrast-enhanced MRI features and perfusion
curve type. These features require differentiation from
various solid breast tumors.

© AME Publishing Company.
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According to a literature review by Deng ez al., wherein
approximately 20 cases of myofibroblastic sarcoma were
included (11), some cases had spindle cells detected through
preoperative biopsy. Among these, two cases showed atypical
spindle cells [one had numerous mitotic figures (7), while
the other suggested sarcoma (9)]. Myong et al. initially
suspected fibroadenoma based on imaging, but biopsy
revealed myofibroblastoma (8). In another case reported
by Deng et al., core biopsy results indicated low-grade
spindle cell sarcoma with necrosis (11). In the present case
as well, biopsy only revealed a small number of spindle cell
tumors. This indicates that biopsy alone has limitations in
determining the specific tumor pathology. Intraoperative
frozen section analysis can confirm the tumor nature and
surgical margin condition and can be supplemented by
sentinel lymph node biopsy when necessary.

The imaging manifestations of LGMS are described as
follows: Morgan et al. reported one case with lobulated mass
with partially defined edges on mammography (7), and two
cases with well-defined high-density masses (8,9). Myong
et al. described an LGMS case arising from fibroadenoma,
stating that the lesion appeared as a well-defined mass
that might be masked by the imaging characteristics
of fibroadenoma (8). Scardina ez a/. (9) reported it as a
hypoechoic nodular mass with a capsule on ultrasonography.
Wang et al. (10) described it as a high-density, well-defined
lobulated mass. Deng et al. (11) reported it as a hypoechoic
irregular mass on ultrasonography.

In the present case, multiple breast nodules resulted in
potentially overlapping masses on mammography, which,
together with dense glandular tissue, made the edges
difficult to identify, thereby necessitating further evaluation
with ultrasound or MRI.

In the case presented in this report, the lesion exhibited
heterogeneous high signal intensity on T2WI and low-to-
intermediate signal intensity on T1WI, demonstrating uneven
enhancement. This can be attributed to the presence of a
mucinous matrix or necrotic components, which display high
signal intensity on T2-weighted MRIs. Lesions with dense
cellularity and collagen content exhibit lower signal intensity
on MRIs but may appear hyperechoic on ultrasonography (14).
A case of radiation-induced LGMS reported in the
literature also showed heterogeneous enhancement on
MRI (15). Notably, the dynamic enhancement curve of
this patient’s LGMS was consistent with the curves of
other nodules in the same breast, presenting a persistent
phase, which can be misleading and warrants caution.
This dynamic enhancement pattern of LGMS in the
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breast has not been previously described. In contrast, the
dynamic enhancement curves of typical breast cancers are
dominated by plateau or washout phases (type II or III) (16).
Benign-enhancing lesions, however, display a steadily
progressive signal intensity over time (type I). An apparent
diffusion coefficient value of less than 1.1x10~ mm®/s
also serves as a strong indicator of malignancy (17,18).

In the present case, the LGMS was complicated by
multiple breast nodules, necessitating differentiation among
various lesion types to identify higher-risk nodules for
subsequent biopsy. The primary benign tumor that needs
differentiation is fibroadenoma, which commonly occurs
in young women and appears with clear boundaries and
good mobility on imaging. Another essential differentiation
is phyllodes tumor, which presents as a lobulated mass on
imaging and has a peripheral blood supply. Other benign
tumors that require differentiation include nodular fasciitis
and fibromatosis. Nodular fasciitis usually occurs in the
subcutaneous fat layer near the superficial fascia, and
its MRI dynamic curve shows early rapid enhancement
and a washout pattern (19). Alternatively, fibromatosis
typically appears irregular and lobulated with heterogeneous
enhancement on MRI (20). Among six patients with
fibromatosis, four had type I time-intensity curve (TIC),
and the others had type II or III TIC (20). The tumor may
also be associated with posterior acoustic shadowing on
ultrasonography.

Differentiating malignant tumors from other non-
calcified breast sarcomas is crucial. Typically, these malignant
tumors appear as large, oval, lobulated infiltrative masses on
imaging (21), which overlap with the imaging characteristics
of this case. There is a correlation between lobular
structure and high expression of HIF-1o in imaging (22).
Additionally, the TIC requires large sample studies for
effective differentiation among various sarcoma types.
When differentiation becomes challenging, biopsy results
should be incorporated. For suspicious malignant lesions,
a core needle biopsy (CNB) is recommended. Upon the
detection of spindle cells, necrosis, or nuclear atypia in the
CNB, extensive surgical excision should be considered to
clarify the nature of the mass.

LGMS exhibits invasive biological behavior.
Histologically, it originates from mesenchymal spindle cell
differentiation. LGMS features relatively circumscribed
boundaries, uniformly arranged fascicles, possible local
infiltration, and nuclei with mild-to-moderate atypia, often
with localized mitotic figures (23-25). Ultrastructurally,
myofilaments and rough endoplasmic reticulum can be

© AME Publishing Company.
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observed under electron microscopy (1,23). Myoid cell
markers, including a-smooth muscle actin, muscle-specific
actin, desmin, and fibronectin, aid in LGMS diagnosis
(25,26). In the present case, a comprehensive diagnosis
was made through careful light microscopy observation,
molecular immunomarkers, and molecular biology,
although electron microscopy is the ideal approach for
diagnosis. There are four possible types of fibroblastic/
myofibroblastic lesions: reactive (reparative lesions),
benign, intermediate, and malignant tumors. Some
immunohistochemical markers and molecular tests assist in
determining the type and nature of fibroblast/myofibroblast
tumors. The analysis of beta-catenin (nuclear-) and PCR
CTNNB1/APC mutations, in this case, did not detect any
hotspot mutations, ruling out the possibility of ligament-
like fibromatosis; CD34 (-) excluded dermatofibrosarcoma
protuberans and solitary fibrotic tumors; EMA (-), MUC4
(-), and FISH did not detect FUS gene translocation, ruling
out low-grade fibromyxoid sarcoma (24,27-30).

The biological behavior assessment of tumors depends
on the type of tumor itself. FNCLCC grading is an
important pathological grading system used to evaluate
the malignancy and prognosis of soft tissue sarcoma, with
key elements including tumor differentiation, mitosis,
and tumor necrosis (13). The Ki-67 index reflects the
proliferative activity of tumors, and in this case, Ki-67
(MIB-1) (positive rate 5%) is consistent with FNCLCC G1.
A study suggested that high-grade myofibroblastic sarcoma
with necrosis or more than six mitoses per 10 high-power
fields was statistically associated with a significantly elevated
risk of disease-related mortality (31).

Although LGMS rarely recurs or metastasizes, long-
term monitoring is essential, as the lungs and bones are
the most common metastatic sites (10). The standard and
efficacy of radiotherapy and chemotherapy remain unclear.
Extensive local excision with adequate margins is crucial for
treating LGMS, as research has indicated that cases with all
margins >2 cm showed no recurrence during follow-up (32).
Besides, as a member of the sarcoma family, personalized
management may be carried out for each patient based on
molecular genetic testing results and clinical conditions (33).

Conclusions

This article presents a rare case of a 50-year-old woman
with breast LGMS. Calcification was absent on imaging,
and MRI displayed heterogeneous enhancement with a
type I curve. Puncture biopsy can facilitate diagnosis, and
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the final diagnosis should rely on clinical pathology and
molecular testing. Adequate excision margins are necessary
for treatment in such cases.
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