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Breast tall cell carcinoma with reversed polarity (TCCRP) is rare and previously referred to as solid papillary carcinoma with
reverse polarity. This low grade tumor commonly exhibits IDH2 p.Argl72 mutation, however is not completely understood
at the molecular level. We present a case of TCCRP in a 55 year old woman with a 0.7 cm left breast mass. A core biopsy
was performed with immunohistochemistry. Lumpectomy and sentinel lymph node biopsy were completed two months later.
MammaPrint® and BluePrint®
composed of circumscribed nests of columnar cells, with focal papillary architecture. Tumor cells had apically located nuclei

gene expression profilers were performed on an excision block. Microscopically, the tumor was

with grooves and rare inclusions. Tumor cells were positive for CKS5, IDH1/2, and calretinin, and myoepithelial cells were absent.
BluePrint™> subtyped the tumor as basaloid. MammaPrint
diagnostic challenge. Although these rare breast carcinomas are generally reported to have an indolent clinical course, molecular
analysis by gene expression profiling classified this tumor as high risk of recurrence with a basaloid type. Therefore, molecular

classified the tumor as high risk for metastasis. TCCRP presents a

analysis of this tumor may lead to conflicting data regarding prognosis and treatment considerations. Clinicians and patients
should weigh published data and individual prognostic information for treatment planning. Our patient and clinical team opted

for radiation without chemotherapy. More cases of TCCRP need to be studied to better understand its molecular profile.
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1. INTRODUCTION

Breast cancer is the most commonly diagnosed malignancy
in females, with over 250,000 new cases diagnosed in the
United States annually."-?! The most common diagnoses are
invasive ductal carcinoma (70%-75%) and invasive lobular
carcinoma (5%-15%). Papillary-type breast carcinomas rep-
resent approximately 1% of all breast cancer diagnoses.>*
Breast tall cell carcinoma with reversed polarity (TCCRP)

was described originally by Eusebi in 2003 in a five case
series.”! In this report, Eusebi et al. rendered the first de-
scription of a breast tumor having histologic features similar
to the tall cell variant of papillary thyroid carcinoma, com-
posed of nests of eosinophilic cells in a papillary pattern
with nuclear grooves and pseudo-inclusions. None of the
patients described in this case series had a thyroid tumor, and
in four of the cases, immunohistochemistry for thyroglobu-
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lin and TTF-1 was negative. Molecular studies determined
none of the cases carried RET mutations that are associated
with papillary thyroid carcinomas. Eusebi et al. therefore
concluded that breast tumors mimicking this variant of papil-
lary thyroid carcinoma should be included in the differential
diagnoses for difficult papillary breast specimens to avoid
clinical misdiagnosis.

Approximately 51 cases have been reported in literature,
comprising less than 1 percent of annual breast cancer di-
agnoses. Following Eusebi et al., Camaselle-Teijeiro et al.
(2006) described an additional case of this breast tumor with
positive lymph node metastasis at the time of presentation. %!
Follow-up for this patient revealed metastasis to the parietal
bone at 32 months, making this the first report of aggressive
disease. Additionally, testing for BRAF mutations associated
with papillary thyroid carcinoma was negative.

From 2007-2015, seven additional cases of the breast tumor
resembling the tall cell variant of papillary thyroid carcinoma
were reported all demonstrating similar clinical and histo-
logic features.”'% Tosi et al. reported an intramammary
lymph node with metastatic disease at the time of presenta-
tion and considered the tumor a malignant entity. In their
case report, Masood et al. (2012) first described changing
the name of the entity from breast tumor resembling the tall
cell variant of papillary thyroid carcinoma to tall cell variant
of papillary breast carcinoma, reiterating the hypothesis that
these are unrelated to papillary thyroid carcinoma on the
molecular level, despite the morphologic resemblance.”!

Chiang et al. (2016) reported thirteen cases of this entity, re-
defining the terminology further by classifying them as solid
papillary carcinoma with reverse polarity.''! The authors
noted similar morphologic features to the previously reported
cases, including apically located nuclei. Additionally, ten out
of thirteen tumors were found to have hotspot R172 IDH2
mutations. This is the first description of IDH2 mutations in
breast tumors, and the authors concluded that detection of
this mutation may serve as a diagnostic tool for this diagnosis.
Following this report, Bhargava et al. (2017) described three
cases of this entity, and utilized next-generation sequencing
to continue to identify cases with IDH2 mutations (2 of 3).!!}

In 2017, Foschini et al. reported thirteen cases of TCCRP,
noting that two patients had metastases to one lymph node
each, and one of the patients had local recurrence.!'3l The
authors note that all patients were free of disease 11 years
after surgery, most of which did not require further treatment,
concluding a low malignant potential. Most recently, Al-
sadoun et al. (2018) reported nine cases and highlighted the
unique morphology and expression of cytokeratin 5/6 and
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calretinin./"* Seven cases demonstrated IDH2 mutations.

As seen above, the diagnosis of TCCRP has been previously
referred to under a number of other names, including solid
papillary carcinoma with reverse polarity and breast tumor
resembling the tall cell variant of papillary thyroid carcinoma.
This discrete diagnosis is newly present in the 2019 World
Health Organization Classification, Tumors of the Breast.[!”!

While the cells may resemble the tall cell variant of papillary
thyroid carcinoma morphologically, these tumors do not ex-
press thyroid markers, such as TTF-1 and thyroglobulin, lack
common thyroid genetic alterations in BRAF and RET, and
are found in individuals without thyroid neoplasms.[!314]
Additionally, breast origin is supported by positive immuno-
histochemical staining for GCDFP-15, GATA-3, and mam-
maglobin.

This low grade tumor has been found to commonly exhibit
IDH2 p.Arg172 mutation, however is not completely under-
stood at the molecular level.!''! We present a case of TCCRP
with associated unusual molecular profiling.

2. CASE PRESENTATION

A 55-year old female presented with a suspicious left breast
mass being followed by mammograms for 2 years. Diag-
nostic mammogram and ultrasound described the 0.7 cm hy-
poechoic mass with indeterminate borders as intermediately
suspicious for malignancy (BIRADS 4b). A core biopsy was
obtained, followed by lumpectomy and sentinel lymph node
biopsy two months later. MammaPrint'> and BluePrint®
(Agendia Inc., Irvine, CA), gene expression profilers, were
performed on a formalin-fixed paraffin embedded block of
the excision.

2.1 Pathologic findings

Four needle biopsy cores were obtained from the left breast
at the 7 o’clock position. Microscopically, the tumor was
composed of circumscribed nests of columnar epithelial cells,
with focal papillary architecture and fibrovascular cores con-
taining foamy histiocytes (see Figure 1A). Tumor cells had
apically located bland nuclei with grooves and rare inclu-
sions, and abundant eosinophilic cytoplasm. Mitoses were
rare. By immunohistochemistry, tumor cells were positive
for cytokeratin 5 (CKS5) and staining with p63, calponin,
and smooth muscle myosin heavy chain showed a lack of
myoepithelial cells (see Figure 2A and 2B). Rare scattered
tumor cells showed low estrogen receptor (ER) positivity
(5% of tumor cells, weak staining, Figure 2C) and were neg-
ative for progesterone receptor (PR). IDH1/2 and calretinin
immunohistochemical stains were positive (see Figure 2D).
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Figure 1. A. Histologically, the biopsy demonstrated circumscribed nests of columnar epithelial cells with apical nuclei
with focal papillary architecture and foamy histiocytes (arrow) (biopsy, 200x). B. The excision specimen demonstrated
similar morphology, including apical nuclei with grooves and occasional nuclear inclusions (arrow) (excision, 400x).

Calponin T

Figure 2. A. Tumor cells were positive for CK5 (biopsy, 100x). B. Tumor cells showed focal weak ER positivity (biopsy,
200x). C. Myoepithelial cells were absent by calponin (biopsy, 100x). D. Tumor cells were positive for calretinin (biopsy,

100x).
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A SCOUT® Jocalized excision was performed two months
after the initial biopsy. The specimen was grossly fibrous and
fatty, and sectioning revealed a 0.7 cm poorly-circumscribed,
centrally papillary mass in the center of the specimen. The
entire lesion was submitted for microscopic evaluation. Two
sentinel lymph nodes were also evaluated. Similar histo-
logic features were seen in the excision specimen, includ-
ing nests of columnar cells with papillary architecture and
grooved, apically located nuclei (see Figure 1B). Sentinel
lymph node excision showed no metastatic carcinoma. The
final pathologic stage (American Joint Committee on Cancer,
8th Edition) was pT1bNO(sn), clinically stage IA.!6!

profiling  through BluePrint®  and
was reported as basal-type and high-risk for

metastasis and recurrence.

Molecular
MammaPrint

3. DISCUSSION

The tumor’s histologic features and molecular profile were
consistent with TCCRP. Due to the unique nature of the diag-
nosis, the oncology team elected to pursue molecule profiling
to better assess the need for chemotherapy. Blueprint® is an
80-gene micro-array based assay that classifies breast tumors
into 3 categories: luminal-type, HER2-type, and basal-type.
Basal-type breast carcinoma is also often referred to as triple
negative breast cancer, as ER and PR, as well as HER-2, are
negative in 75% of basal-type carcinomas. This type of carci-
noma carries a poorer prognosis than luminal or HER?2 type
carcinomas.''” MammaPrint® is a 70-gene micro-array
based assay that is primarily used for patients with stage 1
and II breast cancer (with tumor size < Scm and negative
lymph nodes) in order to identify risk for distant metastasis
or recurrence.!8!

Following gene expression profiling, BluePrint® subtyped
the tumor as basal-type and MammaPrint™> classified the
tumor as high risk for metastasis and recurrence (average
29% risk of recurrence in 10 years). The profile also indi-
cated a potential chemotherapy benefit. Despite the molec-
ular findings, the clinical team elected to pursue radiation
only, without chemotherapy, due to the generally indolent
nature of the tumor, its small size, and lack of lymph node
metastasis. The patient has done well post-operatively with
post-radiation treatment and continues surveillance with the
oncology team.

TCCRP presents a diagnostic challenge to surgical patholo-
gists. The differential diagnosis includes solid papillary carci-
noma and encapsulated papillary carcinoma. Solid papillary
carcinoma histologically demonstrates nodules of round to
spindle cells growing in a solid pattern, with inconspicuous
fibrovascular cores. The tumor cells generally have granu-
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lar eosinophilic cytoplasm with mild to moderate cytologic
atypia.l'! The tumor cells are strongly and diffusely posi-
tive for ER, and are negative for CK5.1291 The cells are also
often positive for neuroendocrine markers including synap-
tophysin and chromogranin. Myoepithelial cells are absent
within the nodule but may be present at the periphery.!'-21]
Encapsulated papillary carcinoma is characterized by well-
circumscribed nodules of neoplastic cells surrounded by a
fibrous capsule, demonstrating a papillary growth pattern
within the nodules with delicate fibrovascular cores. Tumor
cells have low to intermediate grade nuclei and are positive
for ER.[??) Myoepithelial cells are usually absent both within
and at the periphery of the lesion.[?*!

Unlike these papillary carcinomas, most cases of TCCRP
are ER, PR, and HER2 negative, or may show focal weak
hormone receptor expression without HER2 positivity, as in
this case. In TCCRP, myoepithelial cells are absent within
the tumor and at the periphery. The lack of myoepithelial
cells does not help distinguish TCCRP from solid papillary
carcinoma or encapsulated papillary carcinoma; however,
TCCRP does strongly express CKS5, whereas solid papillary
carcinoma and encapsulated papillary carcinoma do not ex-
press CK5."2I TCCRP cells also uniquely stain positive for
calretinin.

At the genetic level, TCCRP has been characterized by IDH2
p-Argl72 hotspot mutations. While IDH2 mutations are
found in other malignancies, such as gliomas and acute
myeloid leukemia, they are exceedingly rare in breast car-
cinomas other than TCCRP. This mutation has also been
correlated with immunohistochemistry by positive staining
for IDH1/2 mutant antibody. Alterations in PIK3CA have
also been identified, but may also been seen in other breast
carcinomas.'"*24 These findings in TCCRP are still rel-
atively recent and its unique molecular profile is an area
requiring further study.

4. CONCLUSION

Although these rare breast carcinoma are generally reported
to have an indolent clinical course, molecular analysis by
gene expression profiling in this case was reported as high
risk of recurrence (MammaPrint®) with a basaloid type
(BluePrint®). Therefore, molecular analysis of this rare
tumor subtype may lead to conflicting data with regards to
prognosis and treatment considerations, and the clinical team
and patient need to weigh all published data and individ-
ual prognostic information available for treatment planning.
More cases of TCCRP need to be studied to better understand
its molecular profile.
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