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Abstract

Mucinous breast carcinoma (MBC) is an uncommon breast cancer subtype usually associated with favorable biology and
infrequent nodal involvement, although giant heterogeneous tumors may create diagnostic and therapeutic challenges. We report a
63-year-old woman with a giant left-breast mucinous carcinoma and biopsy-proven axillary metastasis. Initial sampling was
nondiagnostic, yielding only blood and fibrin. Contrast-enhanced MRI demonstrated extensive cystic-necrotic and hemorrhagic
components with a discrete enhancing solid region, which was targeted during repeat ultrasound-guided core-needle biopsy and
established the diagnosis. Neoadjuvant chemotherapy produced an initial partial response followed by limited further regression.
Modified radical mastectomy with axillary dissection revealed substantial residual mucinous carcinoma with metastatic nodal
involvement. At approximately 1 year after surgery, there was no imaging evidence of recurrence or distant metastasis. This case

highlights the value of MRI-informed biopsy targeting and multimodality imaging for diagnosis and treatment-response assessment
in giant heterogeneous MBC.
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Introduction

Mucinous breast carcinoma (MBC) is an uncommon histologic
subtype of invasive breast cancer, accounting for approximately 1—
6% of breast malignancies and occurring predominantly in
postmenopausal women [1]. It is generally associated with
favorable biological characteristics, including frequent estrogen
and progesterone receptor positivity, low HER2 positivity,
relatively infrequent lymph node involvement, and better outcomes
than invasive ductal carcinoma [1]. Nevertheless, large primary
tumors with nodal metastases may occur.

The imaging appearance of MBC varies according to extracellular
mucin content and tumor cellularity. Mucin-rich tumors often
demonstrate high T2 signal intensity on MRI, while differences in
cellularity and mucin content influence morphology and
enhancement characteristics [2]. In markedly heterogeneous
tumors, these features may complicate lesion characterization and
representative tissue sampling. Treatment-response assessment
may also be challenging because persistent mucin pools can remain
after neoadjuvant therapy despite a reduction in viable tumor
cellularity [3].

We present a giant, heterogeneous, node-positive MBC in which
contrast-enhanced MRI identified a representative solid component
for repeat ultrasound-guided biopsy after nondiagnostic initial
sampling. The case also illustrates the challenges of assessing
residual disease after neoadjuvant chemotherapy.

Case presentation

A 63-year-old woman presented with a hard palpable left-breast
mass first noticed approximately one year earlier and gradually
enlarging with marked increase in breast volume. Examination
showed pronounced breast asymmetry, with a large firm mass
occupying most of the breast, predominantly the upper outer
quadrant, and focal ecchymotic-violaceous skin discoloration. An
approximately 3-cm left axillary lymph node was palpable. Her
history included surgically treated Graves disease, postoperative
hypocalcemia, type 2 diabetes mellitus, asthma, and previous
cholecystectomy. She had no history of smoking or alcohol use.

Mammaography and ultrasonography showed a large heterogeneous
solid-cystic mass occupying most of the left breast, categorized as
BI-RADS 4. Initial cytologic sampling was nondiagnostic, yielding
only blood and fibrin. Breast MRI was therefore performed to
characterize the heterogeneous lesion and identify a suitable
repeat-biopsy target.

MRI demonstrated a 119 x 73 mm macrolobulated mass with
extensive  cystic-necrotic  components,  predominant T2
hyperintensity, intrinsic T1-hyperintense areas compatible with
hemorrhage, and perilesional edema. A central 36 x 25 mm solid
area with polypoid projections showed avid enhancement and a
type Il kinetic curve. The remaining lesion was predominantly
cystic-necrotic with thin peripheral and interstitial enhancement
(Figure 1A). Four to five left axillary lymph nodes showed central
cystic-necrotic changes; the largest measured approximately 25
mm (Figure 1B).

Targeted ultrasonography showed the heterogeneous breast mass
with internal cystic/degenerative areas, measuring approximately
148 x 89 mm (Figure 1C). Abnormal left axillary nodes showed
cortical thickening and internal degenerative changes; one
measured approximately 35 x 18 mm (Figure 1D).

The MRI-identified enhancing solid component was targeted for
repeat ultrasound-guided core-needle biopsy. Six cores were
obtained using an 18-gauge needle, and two suspicious axillary
nodes were sampled. Breast biopsy revealed mucinous carcinoma,
while axillary-node biopsy demonstrated metastatic carcinoma
consistent with the breast primary. Immunohistochemistry showed
estrogen and progesterone receptor positivity (100% for both),
HER2 score 0, and a Ki-67 index of approximately 20%.

Staging "18F-FDG PET/CT showed moderate uptake in the
primary tumor (SUVmax 4.9) (Figure 2A) and biopsy-proven
metastatic left axillary nodes (SUVmax 5.9) (Figure 2B). The
largest axillary node measured approximately 2.5 cm. No distant
metastases were identified. Indeterminate non-FDG-avid osseous
foci were further evaluated with spinal and sacral MRI, which
showed no osseous metastatic disease.

Management and outcome

Neoadjuvant chemotherapy comprised four cycles of doxorubicin
and cyclophosphamide followed by four cycles of paclitaxel.
Approximately 2 months after treatment initiation, ultrasonography
showed regression of the primary tumor to 103 x 39 mm (Figure
2C), although metastatic-appearing axillary nodes persisted.

After four cycles of doxorubicin and cyclophosphamide, PET/CT
showed further regression of the primary tumor to approximately
8.5 cm. Primary-tumor SUVmax decreased from 4.9 to 3.5 and
axillary SUVmax from 5.9 to 2.1, consistent with a partial
response.

After paclitaxel, MRI showed an 82 x 48 mm residual enhancing
mass with multiple cystic-necrotic areas extending from the upper
outer quadrant toward the inferomedial breast and suspected
involvement of an approximately 4-cm superior segment of
overlying skin. Enlarged left axillary nodes suspicious for residual
metastases persisted, the largest measuring approximately 2 cm
(Figure 2D). PET/CT showed an approximately 8-cm residual
breast mass with SUVmax 3.2 (Figure 2E) and metabolically active
axillary nodes with SUVmax 2.2 (Figure 2F). No substantial
further reduction in tumor size or metabolic activity occurred
compared with the mid-treatment PET/CT, indicating stable
disease at this stage but an overall partial response from baseline.

The patient underwent left modified radical mastectomy with
axillary lymph-node dissection. Surgical pathology showed an 8 x
5 cm residual mucinous carcinoma with metastatic axillary
involvement. Vascular invasion was present and perineural
invasion absent. HER2 remained negative, Ki-67 was 15%, and the
postoperative stage was pT3N1MO.

Letrozole was initiated and adjuvant radiotherapy to the left chest
wall and regional axillary area was completed. Follow-up "18F-
FDG PET/CT approximately 3 months later showed no FDG-avid
residual, recurrent, or metastatic malignancy (Figure 3). Mild
postoperative inflammatory uptake was present in the mastectomy
bed and left axilla, with expected post-radiotherapy inflammatory
changes in the left upper lung. Subsequent ultrasonography showed
only postoperative changes, without suspicious mass or pathologic
axillary lymphadenopathy. At approximately 1 year after surgery,
there was no imaging evidence of locoregional recurrence or
distant metastasis.
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Discussion

Mucinous breast carcinoma (MBC) is generally associated with
favorable biological characteristics, including hormone-receptor
positivity, low HER2 positivity, infrequent lymph-node
involvement, and favorable outcomes. Nevertheless, large node-
positive tumors may occur. Axillary metastasis has been reported
in 10.7% of pure mucinous carcinomas compared with 52.8% of
mixed tumors, with nodal status representing an important
prognostic factor [4]. Our patient had an exceptionally large ER-
and PR-positive, HER2-negative tumor with biopsy-proven
axillary metastasis, illustrating that MBC may occasionally present
as locally advanced disease. The marked intratumoral
heterogeneity was a distinctive feature. Imaging findings in MBC
depend on extracellular mucin content and tumor cellularity;
mucin-rich tumors frequently show high T2 signal intensity, while
enhancement varies with the proportions of mucin and cellular
tumor [5]. In our patient, most of the mass consisted of cystic-
necrotic and probable hemorrhagic components, whereas avid
enhancement was concentrated within a much smaller solid
polypoid region.

This heterogeneity directly affected diagnosis. Initial sampling
yielded only blood and fibrin and was nondiagnostic. Contrast-
enhanced MRI identified the solid enhancing component, which
was targeted during repeat ultrasound-guided core-needle biopsy
and established the diagnosis. Extensive hemorrhagic, cystic, and
necrotic components may therefore hinder representative tissue
acquisition in large heterogeneous tumors, and MRI may help
identify a more suitable biopsy target.

FDG uptake in MBC varies with histologic composition and
cellularity, and higher SUVmax values have been associated with
aggressive features, including axillary metastasis [6]. Despite the
large primary tumor, FDG uptake was only moderate, whereas
metastatic axillary nodes showed greater uptake, indicating that
lesion size does not necessarily reflect metabolic activity.

Response assessment after neoadjuvant therapy is also challenging
because persistent tumor volume may reflect residual mucin rather
than viable tumor [7]. In our patient, however, the large residual
mass corresponded to substantial residual mucinous carcinoma at
surgery. The initial partial response to doxorubicin and
cyclophosphamide was followed by little additional improvement
with paclitaxel, consistent with reports of limited response of MBC
to neoadjuvant chemotherapy [8]. Persistent post-treatment mass
should therefore not automatically be interpreted as acellular
mucin.

Giant MBCs have previously been reported. Alothman et al.
described a 12 x 14 cm tumor that showed no appreciable response
to neoadjuvant chemotherapy and required modified radical
mastectomy, but without axillary nodal metastasis [9]. The
distinctive value of our case lies in the combination of marked
cystic-necrotic heterogeneity, initially nondiagnostic sampling,
MRI-informed biopsy targeting, biopsy-proven axillary metastasis,
and longitudinal multimodality assessment of treatment response.

The main limitation is the single-case design. Nevertheless, the
case illustrates two clinically relevant challenges: extensive
nonsolid components may compromise representative tissue
sampling, while persistent post-treatment tumor volume may
represent varying proportions of mucin and viable carcinoma. MRI

and complementary multimodality imaging may therefore assist
both biopsy planning and response assessment.

In conclusion, giant heterogeneous MBC may present with nodal
metastasis and limited response to neoadjuvant chemotherapy.
MRI can facilitate selection of an appropriate solid biopsy target,
while persistent post-treatment mass should not be assumed to
represent residual mucin alone. Integration of imaging and
pathology remains essential for accurate diagnosis and response
assessment.
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Figure 1A. Axial contrast-enhanced breast MRI demonstrates a large lobulated heterogeneous mass occupying most of the left breast, with
extensive cystic-necrotic components and enhancing solid nodular areas. The solid component selected as the target for ultrasound-guided core-
needle biopsy is indicated by the yellow arrow.

Figure 1B. Axial contrast-enhanced breast MRI demonstrates enlarged enhancing left axillary lymph nodes with cortical thickening. The
abnormal lymph nodes, subsequently confirmed to contain metastatic carcinoma on ultrasound-guided biopsy, are indicated by the yellow
arrows.
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Figure 1C. Targeted ultrasonography performed before repeat biopsy demonstrates a large, irregularly marginated, heterogeneous breast mass
with predominantly solid components and internal cystic/degenerative areas, measuring approximately 148 x 89 mm.

Figure 1D. Targeted ultrasonography of the left axilla performed before repeat biopsy demonstrates a suspicious lymph node with cortical
thickening and abnormal morphology, measuring approximately 35 x 18 mm. This lymph node was subsequently sampled under ultrasound
guidance and confirmed to contain metastatic carcinoma.
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Figure 2A. Baseline ~"18F-FDG PET/CT demonstrates moderate FDG uptake within the large left breast mass (SUVmax, 4.9).

Figure 2B. Baseline ~"18F-FDG PET/CT performed before neoadjuvant chemotherapy demonstrates an FDG-avid left axillary lymph node,
consistent with metastatic nodal involvement (SUVmax, 5.9).
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Figure 2C. Follow-up ultrasonography during neoadjuvant chemotherapy demonstrates interval regression of the left breast mass, which
measures approximately 103 x 39 mm, compared with baseline ultrasonography.

Figure 2D. Post-treatment contrast-enhanced breast MRI obtained after completion of neoadjuvant chemotherapy demonstrates interval
regression in the size of the left breast mass, with a decrease in the enhancing solid nodular components. A residual enhancing mass with
multiple cystic-necrotic areas remains.
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Figure 2E. Follow-up ~18F-FDG PET/CT obtained after completion of neoadjuvant chemotherapy demonstrates persistent but decreased FDG
uptake within the residual left breast mass (SUVmax, 3.2), consistent with a partial metabolic response.

Figure 2F. Follow-up ~18F-FDG PET/CT obtained after completion of neoadjuvant chemotherapy demonstrates decreased FDG uptake in the
residual left axillary lymph nodes (SUVmax, 2.2), consistent with a partial metabolic response.
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Figure 3. Follow-up ~18F-FDG PET/CT obtained after modified radical mastectomy and adjuvant therapy demonstrates postoperative changes
in the left mastectomy bed without evidence of FDG-avid residual, recurrent, or metastatic disease.
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