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Triple-Negative Inflammatory Metaplastic Breast Cancer
Presenting as a Non-Mass Lesion

Zhi Qiao Wang?, Zi Hui Huang?, Jin Hui Gao?, Lian Qing HongP,
Cheng Yu Wu® 4

Abstract

Inflammatory breast cancer is exceedingly rare, especially when the
pathology involves invasive carcinoma alongside metaplastic carci-
noma. This disease constitutes a diagnostic and therapeutic challenge,
largely due to a scarcity of documented cases in the literature. We re-
ported a case of a female patient who presented with axillary lymphad-
enopathy and diffuse swelling of a single breast without a solid mass.
During hospitalization, she underwent various diagnostic procedures,
including lymph node fine-needle aspiration, axillary lymph node bi-
opsy, pleural effusion puncture, magnetic resonance imaging (MRI),
and positron emission tomography-computed tomography (PET-CT).
Despite these extensive investigations, a definitive diagnosis could
not be established. The pathological nature was ultimately clarified
through a core needle biopsy of the breast lesion, which subsequently
guided the clinical treatment. This case highlights the complexity and
challenge of diagnosing metaplastic carcinoma within inflammatory
breast cancer, as well as the necessity of performing a core needle
biopsy on inflammatory lesions when no solid mass is present.

Keywords: Inflammatory breast cancer; Metaplastic breast cancer;
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Introduction

Breast cancer is the most common cancer worldwide and con-
tinues to contribute significantly to global cancer mortality. In
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2022, it is estimated that there were approximately 2.309 million
new cases of breast cancer globally, with approximately 666,000
deaths [1]. These figures underscore the substantial global bur-
den of this disease. According to the International Agency for
Research on Cancer, based on aggregated data from 185 coun-
tries, breast cancer has surpassed lung cancer as the most com-
mon cancer among women [2]. It accounts for approximately
one-quarter of all female cancer cases and one-sixth of female
cancer deaths, posing a serious threat to women’s health.

Inflammatory breast cancer (IBC) is a highly aggressive
form of breast cancer characterized by rapid onset, high risk of
metastasis, and poor clinical prognosis, accounting for 2-4% of
new breast cancer cases. Owing to its high invasiveness, rapid
disease progression, and tendency towards early metastasis, IBC
is responsible for 8—10% of breast cancer-related deaths [3].
First described in 1814, IBC was so named due to its similarity
to acute breast inflammation. Lee and Tannenbaum coined the
term IBC in 1924. IBC exhibits a higher incidence among Afri-
can American women [4]. Pathologically, IBC does not have a
specific histological subtype and can be classified into various
histological types. IBC is a rare and highly aggressive subtype
of breast cancer. Although the widespread application of multi-
disciplinary treatment strategies, including neoadjuvant chemo-
therapy, surgery, radiotherapy, and targeted therapy, has im-
proved clinical outcomes for some IBC patients in recent years,
the overall prognosis remains poor. On the other hand, meta-
plastic breast carcinoma (MBC) is an even rarer form of breast
cancer, with an incidence ranging from 0.2% to 5% among all
breast cancer types. It has the worst prognosis and a notably high
mortality rate [5]. Compared with triple-negative invasive breast
cancer, MBC presents with larger lesions, higher invasiveness,
early multiple metastases, and an even poorer prognosis [6—8].
A systematic review with individual patient data meta-analysis
[9] showed that the median overall survival (OS) of MBC was
75.0 months, and median progression-free survival (PFS) was
36.0 = 13.6 months.

In this article, we present the case of a 61-year-old female
patient diagnosed with IBC combined with metaplastic carcino-
ma. The immunohistochemistry results indicated triple-negative
breast cancer, with multiple lymph node and bone metastases
present at diagnosis, suggesting an unfavorable prognosis.

Case Report

A 61-year-old female patient presented with “swelling and
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Figure 1. Appearance of the left breast upon patient's admission.

pain in the left breast and left axilla for half a month,” accom-
panied by discomfort and pain in the costal region, lower back,
and waist. Physical examination revealed diffuse swelling of
the left breast with peau d’orange changes (Fig. 1) and nipple
retraction; however, no palpable mass was detected. Multiple
enlarged, moderately firm, and tender lymph nodes were pal-
pable in the left axilla. On admission, the patient’s height was
156 cm, weight was 61 kg, and body mass index (BMI) was
25.07 kg/m?.

The patient has a history of hypertension, diabetes, cor-
onary heart disease, chronic renal insufficiency, anxiety dis-
order, and other medical conditions. Blood tests indicated an
inflammatory response: elevated white blood cell count (10.20
x 10%/L), neutrophil count (8.17 x 10%L), and high-sensitivity
C-reactive protein (46.42 mg/L). Tumor markers showed el-
evated carcinoembryonic antigen (9.12 ng/mL) and carbohy-
drate antigen 153 (126.4 U/mL). Ultrasound revealed structur-
ally enlarged axillary lymph nodes (Fig. 2), but no significant
mass was detected in the breast (Fig. 3), while magnetic reso-
nance imaging (MRI) indicated abnormalities in the left breast

Figure 2. Left axillary lymph node, which appeared plump with an indis-
tinct hilum and unclear corticomedullary differentiation.

Figure 3. The image demonstrated edema and skin thickening in the
left breast, with posterior acoustic attenuation, an indistinct glandular
boundary, and disorganized echogenicity. Visualization of the glandular
tissue, deep fascia, and pectoralis major muscle was poor.

and multiple enlarged lymph nodes (Fig. 4). Positron emission
tomography-computed tomography (PET-CT) showed (Figs.
5, 6) multiple nodular soft tissue opacities in the left breast
with increased fluorodeoxyglucose (FDG) metabolism; multi-
ple lymph node metastases in the left supraclavicular and axil-
lary regions; multiple metastases in the right anterior lobe of
the liver and left adrenal gland; and multiple bone metastases
throughout the body.

During hospitalization, the patient gradually developed
pitting edema in the left upper limb. To confirm the pathology,
a left axillary lymph node resection was performed, during
which multiple enlarged lymph nodes measuring 1.5-2.5 cm
in size were observed along the posterior edge of the left pec-
toralis major muscle. The lymph nodes were moderately firm,
fused with each other, and some adhered tightly to the pectora-
lis major muscle. Two enlarged lymph nodes were completely
resected. Postoperatively, the patient’s incision healed well.
Based on immunohistochemical markers, our primary consid-
eration was metastatic carcinoma. After ruling out metastases

Figure 4. Multiple nodular T2WI hyperintense lesions were observed
within the left breast, showing progressive enhancement.
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Figure 5. (a)The left breast was enlarged, containing multiple ill-defined nodular soft tissue lesions that demonstrated increased
FDG metabolism. (b)Axial CT scan revealed the status of the lesion. The PET scan showed enhancement of the lesion. FDG:
fluorodeoxyglucose; PET: positron emission tomography; CT: computed tomography.

from the breast, lung, and other sites, it was determined to be ceptor (ER, —), progesterone receptor (PR, —), human epider-
metaplastic carcinoma originating from the accessory breast mal growth factor receptor 2 (HER2, 0), Ki-67 (approximately
tissue, as shown in Figure 7. Immunomarker results were as 40% +), CK5/6 (3+), P63 (3+), P40 (3+), vimentin (3+), PAXS
follows: E-cadherin (E-cad, 2+), GATA-3 (2+), estrogen re- (-), thyroid transcription factor 1 (TTF-1, +), CK7 (3+), Nap-
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Figure 6. PET-CT revealed multiple osteolytic lesions with abnormally increased FDG metabolism in the bones throughout
the body (axial skeleton and proximal appendicular skeleton), suggestive of widespread bone metastases. (a) Sagittal plane,
showing the lesion. (b) Frontal plane, showing the lesion. PET-CT: positron emission tomography-computed tomography; FDG:

fluorodeoxyglucose.

sin A (1+), CD117 (), CD5 (-), 34BE12 (3+). fusion, with immunohistochemical markers and clinical history

Chest CT revealed a large amount of pleural effusion, and suggesting metastatic breast cancer. Subsequently, a left breast
left pleural effusion aspiration was performed. The pathology re- core needle biopsy was performed. Further immunohistochemi-
port of the “left pleural effusion” indicated malignant pleural ef- cal staining results supported a triple-negative phenotype (ER
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Figure 7. Histopathological section. Tumor cells were diffusely dis-
tributed in a mixed pattern of round, polygonal, irregular, and spindle
shapes, with prominent nucleoli and significant nuclear atypia (H&E
staining, x 200). H&E: hematoxylin and eosin.

(=), PR (-), HER2 (0)), with expression of basal-like markers
such as CK5/6 and P63. Subsequent pathological examination
of the left breast core needle biopsy confirmed “invasive car-
cinoma, partially exhibiting features of metaplastic carcinoma”

Figure 8. Histopathological sections (H&E staining, x 200). Round,
oval, and spindle-shaped tumor cells were arranged in nests and cords.
H&E: hematoxylin and eosin.

(Fig. 8), consistent with the immunophenotype of the metastatic
lymph nodes. Immunomarker results (Fig. 9) were as follows:
E-cad (+), CK5/6 (+), P63 (+), GATA-3 (+), ER (-), PR (),
HER?2 (0), vimentin (3+), 34BE12 (3+), pan-cytokeratin (CK-
pan, 3+), calponin (-), Ki-67 (approximately 30% +).

Figure 9. Immunohistochemical staining results (breast resection specimen, x 200). (a) Pan-cytokeratin (CKpan). (b) E-cadherin
(E-cad). (c) GATA-3. (d) Vimentin. CKpan (3+), E-cad (+), GATA-3 (+), vimentin (3+), core needle biopsy revealed an epithelial
neoplasm consistent with metaplastic carcinoma.
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Given that the patient was at an advanced stage (stage V)
with extensive systemic metastases, the treatment focused on
systemic disease control and symptom management. The pa-
tient received zoledronic acid for bone metastases and under-
went pain management. During this period, unexplained recur-
rent high fever occurred after the placement of a chemotherapy
port, and the response to anti-infective therapy and multidisci-
plinary consultation was unsatisfactory. An AC regimen (epi-
rubicin 80 mg + cyclophosphamide 0.8 g) chemotherapy was
ultimately attempted, but the patient showed a poor response
to chemotherapy, with no reduction in tumor size.

After discharge, the patient developed severe anemia and
hypoproteinemia. Due to continued disease progression, the
patient eventually suffered from acute respiratory failure and
passed away 2 weeks after discharge.

Discussion

A hallmark of this case was the absence of a palpable mass,
presenting radiologically as a NML. NMLs are breast lesions
that lack clear boundaries on ultrasound and do not exhibit
mass effects in two or more scanning planes, often appearing
as patchy hypoechoic areas, duct-like hypoechoic structures,
architectural distortion, or scattered and clustered microc-
alcifications. Early-stage breast cancer and high-risk lesions
frequently manifest as NMLs [10]. In our patient, although
conventional breast ultrasound detected no discrete mass, MRI
revealed multiple nodular T2WI hyperintense lesions within
the left breast, and PET-CT showed multiple ill-defined FDG-
avid nodules accompanied by diffuse breast edema and skin
thickening. These findings indicate that when clinical suspi-
cion for IBC is high, negative conventional imaging does not
exclude an underlying primary breast lesion. Furthermore,
previous studies [11] have reported a significant correlation
between breast tissue edema and axillary lymph node metas-
tasis in breast cancer, which was also supported by this case.
Therefore, in patients presenting with unilateral diffuse breast
edema, peau d’orange change, and axillary lymphadenopathy
but no palpable mass, even if ultrasound is negative, breast
MRI or PET-CT should be promptly performed, followed by
ultrasound-guided core needle biopsy of abnormal areas, rath-
er than relying solely on lymph node biopsy or pleural fluid
cytology.

Another typical feature of this case was the initial presen-
tation as an axillary mass. Malignant neoplasms of the axilla
encompass accessory mammary carcinoma, sarcoma, lympho-
ma, cutaneous mucinous carcinoma, sweat gland carcinoma, as
well as metastatic deposits to the axillary lymph nodes, among
other entities. Initially, it was clinically suspected that the ax-
illary mass might be a primary malignant tumor, obstructing
lymphatic drainage and leading to left breast edema with a
peau d’orange appearance. As the condition progressed, up-
per limb edema developed. Following a biopsy of the axillary
lymph nodes, the pathological diagnosis indicated poorly dif-
ferentiated carcinoma, with the possibility of metaplastic car-
cinoma originating from accessory breast tissue not ruled out.
Consequently, it remains unclear whether the axillary mass is

primary or metastatic. A subsequent PET-CT scan revealed
multiple lymph node and bone metastases, as well as pleural
effusion. To further clarify the diagnosis, an ultrasound-guided
core needle biopsy of the breast was performed, with multi-
ple samples taken from the hypoechoic areas. The results con-
firmed invasive breast carcinoma combined with metaplastic
carcinoma. This highlights the importance of considering the
possibility of metastatic origin rather than a primary tumor
when diagnosing metaplastic tumors and underscores the need
to investigate potential lesions in other areas during the diag-
nostic process.

A notable diagnostic ambiguity in this case arose from the
axillary lymph node biopsy, which suggested metaplastic carci-
noma possibly originating from accessory breast tissue. How-
ever, subsequent breast core needle biopsy confirmed invasive
carcinoma with metaplastic features within the left breast
parenchyma, with an identical immunophenotype (CK5/6+,
P63+, vimentin+, triple-negative) to the axillary metastasis.
This apparent contradiction requires critical resolution. Sev-
eral lines of evidence support a breast primary origin. First,
imaging findings were highly suggestive of a breast primary.
PET-CT revealed multiple ill-defined FDG-avid lesions within
the left breast parenchyma, consistent with a non-mass-like
primary tumor rather than inflammatory changes. MRI also
showed multiple nodular lesions with progressive enhance-
ment within the left breast. Second, epidemiologic evidence
argues against primary accessory breast carcinoma, which is
exceptionally rare, accounting for < 1% of all breast cancers,
and typically presents as an isolated axillary mass without ip-
silateral parenchymal involvement or inflammatory changes.
Third, pathophysiologic evidence also favors a primary breast
origin. The diffuse breast edema and peau d’orange change
can be explained by tumor emboli in dermal lymphatics from a
breast primary—a hallmark histopathologic feature of IBC. An
isolated accessory breast primary would not suffice to cause
diffuse edema of the entire breast. We therefore conclude that
the axillary finding most likely represents metastatic spread
from an occult breast primary, with the accessory breast tissue
being an incidental benign finding. This interpretation resolves
the apparent contradiction and aligns with the final integrated
clinicopathological diagnosis.

Literature indicates that MBC can be histopathologically
classified as monophasic (containing only one metaplastic
component) or biphasic (containing two or more components).
In this case, the pathological findings revealed both squa-
mous cell carcinoma and adenocarcinoma, categorizing it as
biphasic MBC, which is relatively rare. The co-occurrence of
IBC and MBC is even rarer. In literature review, we identi-
fied only two relevant studies [12, 13], and no tumor-related
deaths were reported during the follow-up periods in those
cases, which contrasts with the prognosis of the patient in this
case report. The patient’s survival time after diagnosis was less
than 1 month, which may be associated with the following
factors. First, the tumor exhibited a special pathological type.
Immunophenotypically, most MBC cases are triple-negative,
meaning they test negative for ER, PR, and HER2, with HER2
overexpression observed in only 15% of cases [6]. The patient
had metaplastic carcinoma combined with inflammatory and
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triple-negative features. Studies [14—16] on IBC patients have
shown that the triple-negative subtype is associated with the
poorest survival prognosis. The mixed subtype has a worse
prognosis than other histological subtypes [17]. Second, this
unfavorable prognosis may be related to aggressive biologi-
cal behavior. The unique pathological type is underpinned by
highly invasive biological behavior. Research suggests that,
compared to common invasive breast carcinomas of no special
type, MBC exhibits distinct gene expression patterns: genes
related to cell motility, migration, and extracellular matrix
production are significantly upregulated, while genes respon-
sible for intercellular junctions and adhesion are downregu-
lated. These alterations in gene expression may explain the
heightened invasiveness and migratory capacity of metaplastic
carcinoma [18, 19]. Immunohistochemical and ultrastructural
studies further indicate [19-22] that MBC originates from
multipotent undifferentiated cells, which directly correlates
with its biological characteristics. Compared to conventional
breast cancer, IBC is more prone to vascular and lymphatic
invasion, likely due to the synergistic effects of adhesion mol-
ecules, vascular growth factors, and protein factors released
by tumor cells [23]. The tumor was located in the left breast,
which has been associated with a poorer prognosis in previous
studies [24]. Additionally, the family reported that the patient
had experienced lower back pain for several months prior to
admission, suggesting the possible presence of multiple bone
metastases. This indicates a potentially prolonged latent dis-
ease course, and the patient’s refusal of relevant examinations
may have contributed to the delayed diagnosis and treatment.
Furthermore, the patient’s multiple comorbidities, persistent
fever, advanced cancer-related cachexia, and hypercoagulable
state collectively accelerated the disease progression.

This case underscores the core value of multidisciplinary
collaboration in the diagnosis and treatment of complex cases.
Through multidisciplinary discussions involving radiology,
pathology, medical oncology, breast surgery, and intervention-
al radiology, a definitive diagnosis was ultimately established,
and an individualized treatment plan was developed. This pro-
cess ensured that the patient received the optimal treatment
strategy, maintained continuity and coordination of care, and
minimized the risk of misdiagnosis or inappropriate manage-
ment.

The main limitations of this case include: (1) As a single
case report, the findings cannot be generalized to all patients
with IBC or MBC; (2) Due to rapid disease progression and
comorbidities, the patient did not receive standardized neoad-
juvant chemotherapy or targeted therapy, precluding assess-
ment of their efficacy in this specific subtype; (3) Autopsy was
not performed, preventing confirmation of all metastatic sites
and the presence of other occult lesions.

Conclusions

Clinicians must maintain a high index of suspicion when en-
countering patients with unexplained axillary lymphadenopa-
thy, even in the absence of a palpable breast mass or charac-
teristic findings on conventional imaging. The possibility of

rare yet highly aggressive malignancies, such as inflammatory
breast carcinoma or MBC, should be considered. To prevent
diagnostic delay, immediate initiation of a rapid and compre-
hensive multidisciplinary assessment is imperative. This eval-
uation must include pathological examination of the lymph
node and systemic imaging.

The combination of advanced imaging and tissue biopsy is
crucial to avoid diagnostic delays and optimize treatment. Ad-
ditionally, we emphasize the necessity of a multidisciplinary
consultation model, which provides more scientific, rational,
and precise diagnostic and treatment plans for patients with
complex conditions. This approach represents the core of high-
quality medical care and is an inevitable trend in the future of
medicine.
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