Case Report

Metastatic Neuroendocrine Carcinoma of the Breast
Identified by Tc-99m-HYNIC-TOC SPECT/CT:
A Rare Case Report
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The authors reported an uncommon presentation of metastatic neuroendocrine carcinoma to the breast detected
by Te-99m-HYNIC-TOC SPECT/CT in a 49 years old woman who, previously, had carcinoid tumor of left main bronchus
and invasive ductal carcinoma of the right breast. Later, the patient developed left breast mass. Core needle biopsy of the
mass revealed poorly differentiated invasive ductal carcinoma. The disease remained stable for 12 years without any
treatment on that left breast (due to patient s rejection). On the later investigation using Tc-99m-HYNIC-TOC scintigraphy
examination, rather than invasive ductal carcinoma, metastatic neuroendocrine cancer was suggested. The final diagnosis
was confirmed by pathological examination after surgical excision. Multiple metastatic lesions of neuroendocrine carcinoma
at lung, liver, ovaries, and bones were also depicted. Due to the good behavior of the disease, patient had been doing well
for eight months, without specific treatment. This report confirmed the advantage and the accuracy of Te-99m-HYNIC-TOC
scintigraphy in detection of neuroendocrine carcinoma. Furthermore, metastatic neuroendocrine tumor should be in

differential diagnosis for patient with breast mass together with history of neuroendocrine tumor.
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Neuroendocrine carcinoma (NEC) occurs in
the breast and is defined by the diffuse expression of
neuroendocrine (NE) markers. Those could be either
primary NEC of breast (comprising 0.5 to 2% of breast
carcinomaV) or neuroendocrine cancer of other organs
that spread to the breast. However, this is extremely
rare, accounting for 0.1% of breast carcinoma®. When
NEC of the breast is diagnosed, 40% is secondary as
primary NEC is from other sites®.

In differentiation between primary NEC
and metastatic NEC to the breast, tissue pathology
and NE marker staining with synaptophysin and/or
chromogranin are limited. Further investigation is
essential. Conventional anatomical imaging with
computed tomography (CT) or magnetic resonance
imaging (MRI) may be used. However, functional
imaging technology, namely somatostatin receptor
scintigraphy (SRS) such as Tc-99m-HYNIC-TOC
scintigraphy shows better results®. The technique was
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recommended for detection, evaluation the extension
of'the disease, follow-up, determination of distribution
and level of somatostatin-receptors (SSTRs) expression,
and planning of peptide receptor radionuclide therapy
(PRRT) for neuroendocrine tumors®.

The authors reported a rare case of metastatic
NEC to breast with multiple lung, liver, ovaries, and
osseous metastases detected by Tc-99m-HYNIC-TOC
scintigraphy and reviewed literature.

Case Report

A 49-year-old woman with history of
carcinoid tumor of left main bronchus (treated by
sleeve resection of left upper lobe) 19 years ago, and
history of invasive ductal carcinoma of the right breast
(treated by modified radical mastectomy and adjuvant
chemotherapy) 15 years ago, presented with a palpable
breast mass on her left breast 12 years ago. The mass
was 1.8 cm in size and was biopsied. The pathological
examination revealed poorly differentiated invasive
ductal carcinoma (IDC). Liver ultrasonography and
bone scan suggested liver and osseous metastases. The
patient refused treatment and was lost to follow-up
after one course of chemotherapy due to intolerance
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of toxicity. One year ago, she had significant
weight loss, thyrotoxicosis, and acromegaly. Further
investigation with MRI revealed infiltrative mass lesion
along infundibulum and left side of pituitary, suggestive
of pituitary macroadenoma. Her hormonal tests showed
increased growth hormone (GH), prolactin (PRL),
and adrenocorticotropic hormone (ACTH) levels. She
underwent transphenoidal approach with tumor
removal and gross pathology revealed three pieces of
soft dark brown and gray white tissues, of about 0.5 cm
each. Histopathology and immunohistochemistry
diagnosed pituitary adenoma with positive GH of
most tumor cells, positive PRL of some tumor cells,
and scattering positive ACTH.

Subsequently, Tc-99m-HYNIC-TOC
scintigraphy was ordered to evaluate evidence of
either other ACTH-producing carcinoid tumor or
multiple endocine neoplasia. The study showed a
1.8 c¢m intense radiotracer uptake at left breast mass
with calcification (Fig. 1). Other abnormal increased
uptake areas were seen at posterior basal segment of
lower lobe of the right lung, segment 4 of liver, bilateral
enlarged ovaries and multiple bone lesions that showed
mixed osteolytic-blastic lesions on CT images (Fig. 2).
All findings were compatible with metastatic malignant
neuroendocrine carcinoma.

Since the breast mass was the most accessible
site for tissue confirmation compared to the other areas
of Tc-99m HYNIC-TOC avidity, excisional biopsy of
the left breast mass was performed. Pathological
finding of the mass revealed a 1.8 cm well-circumscribed
tumor with NE morphology. The tumor cells showed
uniform cytologic features with finely granular
cytoplasm and nuclei with finely granular chromatin.
Mitotic count was 0-1 per 10 high power fields. There
was no tumor necrosis. By immunostaining, the tumor
cells showed diffusely and strongly cytoplasmic
positive for chromogranin and synaptophysin. It
was neither associated with in situ carcinoma nor
other types of invasive breast carcinoma. Based on
these findings, the tumor was consistent with well-
differentiated NEC (Fig. 3). Additional immunostainings
for estrogen receptor (ER) and gross cystic disease
fluid protein-15 (GCDFP-15) were negative. The
section from core needle biopsy (CNB) of this breast
mass, which was previously done 12 years ago, was
reviewed and the diagnosis was altered from IDC to
well-differentiated NEC.

Change of diagnosis from poorly differentiated
invasive ductal carcinoma to metastatic NEC lead to
change of treatment. Patient was treated by close
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CT, SPECT, and SPECT/CT fusion images showed
increased Tc-99m-HYNIC-TOC at left breast mass
at upper inner quadrant (arrow). Other increased
uptake foci were seen at sternum, rib and vertebral
body, suggestive of osseous metastasis.

Fig. 1
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Fig.2  Anterior and posterior whole-body planar images
showed multiple areas of Tc-99m-HYNIC-TOC
avidity. A focal increased uptake at anterior left
chest located at left breast mass was noted (arrow).
Multiple metastases were seen at lung, liver,

ovaries and bones.

observation and did not receive any specific treatment
because the tumor was well-differentiated. After
8 months of follow-up, there was no evidence of
disease progression and she had been doing well.

Discussion

Palpable breast mass is one of the most
common presentation of breast cancer. To evaluate
breast mass, various techniques of morphological
(anatomical) imaging are used, e.g., ultrasonography,
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Whole-mount section of carcinoid tumor excised
from left breast showed a 1.8 cm well-demarcated
mass (A). Tumor cells grew in an organoid nesting
arrangement with a fine vascular stroma; no necrosis
was present (H&E stained, original magnification
x100). Inset displayed rosette formation of tumor
cells (H&E stained, original maginification x400)
(B). By immunostaining, the tumor cells showed
diffuse and strong cytoplasmic chromogranin
(C) and synaptophysin (D) staining (original
magnification x200).

mammography, or MRI. Functional (molecular)
imaging such as somatostatin receptor scintigraphy
(SRS) is not often used, unless NEC is suspected.
Pathological diagnosis of breast NE tumor
is somewhat difficult, especially in patient with small
tissue sample e.g., from CNB. Perry et al described
that 44% of metastatic NEC to the breast was initially
misdiagnosed as primary breast cancer®. The reasons
for misinterpretation include relative rarity of the
disease and morphological similarity of primary and
secondary tumors®. Practically, the mammary
carcinomas with NE morphology should be confirmed
by immunohistochemical study for definite diagnosis.
At present, positive reactivity for one NE marker
e.g., chromogranin, synaptophysin in at least 50% of
the tumor cells is required for the diagnosis of invasive
NE breast carcinoma” as our reported case. By
definition, the mammary NECs appear morphologically
similar to NE tumors of the lung and gastrointestinal
tract. Thus, primary and metastatic mammary
NEC are not easy to differentiate. Microscopically,
in situ carcinoma and other types of breast cancer
are not identified in concert with negative results
of immunostains for ER and GCDFP-15. These
histomorphologic and immunophenotypic expression
findings suggest a metastatic NEC. Moreover,
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metastatic NEC should be considered if architectural
or cytological feature is suspicious of other primary or
there is imaging evidence of primary tumor in other
organ. The most common organ of primary NEC was
gastrointestinal tract, followed by lung®.

SRS plays a pivotal role for this issue as part
of diagnosis and management plan, according to its
high specificity to SSTRs. Positive SRS correlates
with presence of SSTRs overexpression, thus this
modality is useful for detection of neuroendocrine
tumor and their metastases with high sensitivity®®,
Tc-99m-HYNIC-TOC proves its promising role over
conventional imaging modalities such as CT, and more
preferable over In-111-pentetreotide (Octreoscan) due
to its better image quality, lower price, lower radiation
dose for patient and daily availability®'?. Positive
study from planar imaging is determined by an area of
increased uptake compares to the surroundings’.
Single photon emission tomography with CT (SPECT/
CT) is a hybrid imaging technique providing more
sensitivity (according to better spatial resolution),
accurate localization and anatomical details than planar
image. SRS can differentiate between primary and
secondary breast NE tumor by exclusion of other
primary site. Primary breast NE tumors are treated
mainly with a surgical approach. Conversely, for
metastatic NECs, nothing further needs to be done®.

Interpretation of SRS for a breast tumor is
difficult and has potential for false positive result.
About 75% of conventional breast cancers have
neuroendocrine differentiation and positive for SRS(2,
False positive SRS is also found in benign breast
lesions such as fibroadenoma?. False negative is from
a small lesion that is below the system resolution or
the tumor has low expression of SSTRs. Some patients
present physiologic diffuse SRS uptake in bilateral
breasts that can obscure a lesion. Other physiologic
uptake can be also visualized at pituitary gland, thyroid
gland, liver, spleen, and kidneys and excreted into
bowel and urinary bladder. Metastatic lesions may also
be masked by these physiologic uptakes.

In conclusion, the authors reported a rare case
of metastatic NEC to breast and multiple organs. As
SRS SPECT/CT is a whole body imaging technique,
it has benefit for evaluation of breast mass and distant
metastasis with high sensitivity. Furthermore, SRS has
impact in correct diagnosis and proper treatment.

What is already known on this topic?

Metastatic neuroendocrine carcinoma (NEC)
to breast is an extremely rare condition and is difficult
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to diagnose. Without special immunostaining,
tissue biopsy from NEC can be falsely interpreted.
Somatostatin receptor scintigraphy (SRS, such as
Tc-99m-HYNIC-TOC) has advantage over standard
investigations, because of its high specificity to
somatostatin receptor that overexpress on neuro-
endocrine tumor cell membrane. SRS is also helpful
for discrimination between primary NEC of breast and
metastatic NEC to breast.

Recommendation of SRS is well established
for neuroendocrine tumor. However, various causes of
false positive are known. Sensitivity may be decreased
from low expression of somatostatin receptor, small
tumor size, and physiological breast uptake. So far,
there was no large study about sensitivity and
specificity for detection of metastatic NEC to breast
by Tc-99m-HYNIC-TOC.

What this study adds?

This report confirmed the high sensitivity,
specificity, usefulness, and impact of Tc-99m-
HYNIC-TOC scintigraphy in diagnosis of metastatic
neuroendocrine carcinoma of the breast. Moreover,
other metastatic sites were correctly identified by this
modality. Additional SPECT/CT imaging should be
done in the same setting for better sensitivity and
correct anatomical localization.

For patients with breast mass along with
history of neuroendocrine tumor, further investigation
with Te-99m-HYNIC-TOC is recommended.
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