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Abstract

Papillary carcinoma of the breast rep-
resents an uncommon and morphologically
diverse category of breast malignancies, com-
prising roughly 0.5% of newly diagnosed cases
worldwide. These tumors occur most frequently
in postmenopausal women and demonstrate a
comparatively higher relative incidence in male
patients than many other forms of breast carci-
noma. Papillary carcinoma encompasses mul-
tiple distinct entities, including papillary ductal
carcinoma in situ (DCIS), encapsulated papil-
lary carcinoma (EPC), solid papillary carcinoma
(SPC), and invasive papillary carcinoma (IPC).
Despite shared papillary architecture character-
ized by fibrovascular cores lined by neoplastic
epithelial cells, these subtypes differ signifi-
cantly in biological behavior, prognosis, and
management. Immunohistochemistry plays a
central role in diagnosis, particularly in assess-
ing myoepithelial cell presence to distinguish
benign from malignant lesions. Molecular stud-
ies demonstrate that most papillary carcinomas
exhibit a luminal phenotype and frequently har-
bor PIK3CA mutations, with genomic profiles
overlapping those of estrogen receptor—positive
invasive ductal carcinoma. Clinical outcomes
are generally favorable, particularly for EPC
and SPC although diagnostic and therapeutic
controversies persist. This review synthesizes

current knowledge regarding classification, his-
topathology, molecular characteristics, imaging
features, management strategies, and prognos-
tic outcomes.
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Introduction

Papillary carcinoma of the breast is a
rare and heterogeneous neoplasm, accounting
for approximately 0.5% of all newly diagnosed
breast cancers (1,2). Although uncommon,
it displays a distinct morphologic and clinical
spectrum, often occurring in older, postmeno-
pausal women, with a relatively higher inci-
dence in men compared to conventional breast
carcinoma subtypes (3). Due to its rarity and
histologic diversity, most published literature
comprises case reports and small retrospective
series, limiting the establishment of uniform di-
agnostic and management guidelines (4,5).

Histologically, papillary carcinoma is
characterized by papillary architecture, defined
as finger-like projections with fibrovascular
cores lined by epithelial cells. Multiple subtypes
have been described, each with unique clini-
copathologic features, prognostic implications,
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and therapeutic considerations. These include
papillary ductal carcinoma in situ (DCIS), encap-
sulated papillary carcinoma (EPC), solid pap-
illary carcinoma (SPC), and invasive papillary
carcinoma (IPC) (6-9). Distinguishing between
these subtypes is critical, as management strat-
egies and outcomes vary markedly, particularly
with respect to the presence of invasion and the
potential for lymph node metastasis (7,9).

Immunohistochemical (IHC) evaluation
plays a central role in diagnosis, especially in
differentiating benign intraductal papillomas
from malignant papillary lesions. Malignant pap-
illary carcinomas frequently lack a continuous
myoepithelial layer within the papillae, where-
as benign papillomas retain myoepithelial cells.
Markers such as p63, calponin, smooth muscle
myosin, and high-molecular-weight cytokeratins
are routinely employed to aid in this distinction
(7,10). In addition, papillary carcinomas com-
monly exhibit a luminal phenotype, with frequent
estrogen receptor (ER) positivity, and share ge-
nomic features with conventional ER-positive
invasive ductal carcinoma, although they often
show fewer copy number aberrations and occa-
sional PIK3CA mutations (7,11,12).

Radiologically, papillary lesions may
present as intraductal masses, intracystic nod-
ules, or solid lesions within dilated ducts, with
ultrasonography being the most used modality.
Magnetic resonance imaging (MRI) may pro-
vide additional characterization, particularly in
complex or multifocal cases, but definitive diag-
nosis relies on histopathology and IHC (7,13).

From a clinical perspective, papillary
carcinomas generally have a favourable prog-
nosis, particularly EPC and SPC, which are
typically low-grade and exhibit indolent be-
haviour (6,7,14). However, the presence of in-
vasive components, lymph node metastasis,
or HER2 positivity can portend a higher risk of
recurrence and distant metastasis, necessitat-
ing careful pathological assessment and indi-
vidualized treatment planning (7,14). Surgical
management is guided by histologic subtype,

tumor size, and invasion status, ranging from
conservative excision for non-invasive lesions
to standard oncologic surgery for invasive vari-
ants (1,2,6).

Given the diagnostic complexity, vari-
able terminology, and limited long-term out-
come data, there remains a pressing need for
systematic studies that integrate histopatholo-
gy, molecular profiling, and clinical outcomes.
This review, supplemented by a five-case se-
ries, aims to provide a comprehensive overview
of papillary carcinoma of the breast, highlighting
the histologic spectrum, molecular insights, and
clinical implications.

Histopathologic classification

The 5th edition of the World Health
Organization Classification of Breast Tumours
recognizes papillary neoplasms as a spectrum
of distinct malignant entities, each defined by
specific architectural patterns, invasion sta-
tus, and clinicopathologic characteristics. This
framework distinguishes papillary ductal carci-
noma in situ, encapsulated papillary carcinoma,
solid papillary carcinoma, and invasive papillary
carcinoma, emphasizing the importance of ac-
curate morphologic assessment for appropriate
clinical management (8).

Papillary ductal carcinoma in situ

Papillary DCIS consists of malignant
epithelial proliferation confined to ducts, with
papillary architecture and retention of peripheral
myoepithelial cells. These lesions are managed
similarly to other forms of DCIS (3,8).

Encapsulated papillary carcinoma

EPC presents as a well-circumscribed papillary
proliferation within a cystically dilated duct sur-
rounded by a fibrous capsule (2,8). Myoepithe-
lial cells are typically absent within papillae and
at the periphery (2). Debate persists regarding
whether EPC represents an in situ lesion or an
indolent invasive carcinoma (3,8).

Solid papillary carcinoma
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SPC is characterized by solid nodules of low-
grade tumor cells, often with neuroendocrine
differentiation (6,12). SPC may be in situ or in-
vasive (6). Morphological overlap with benign or
atypical lesions can complicate diagnosis (9).

Invasive papillary carcinoma

True IPC is rare and defined by invasion com-
posed exclusively of papillary structures (3,8).
Accurate distinction from EPC or SPC with inva-
sion is important for prognostic assessment (7).

Invasive micropapillary carcinoma

Invasive micropapillary carcinoma is a
distinct aggressive entity lacking fibrovascular
cores and frequently associated with lympho-
vascular invasion and nodal metastasis (15).

Immunohistochemical features

Immunohistochemistry is critical in
evaluating papillary lesions (3). Papillary car-
cinomas typically demonstrate a luminal phe-
notype: many are ER positive (3,7). Because
benign intraductal papillomas retain a myoep-
ithelial cell layer whereas malignant papillary
lesions often lack myoepithelial cells within
papillae, IHC markers (e.g., smooth muscle my-
osin heavy chain, calponin, p63, high molecular
weight keratins) are commonly used to assess
myoepithelial cell presence and help distinguish
malignant from benign papillary lesions (4,7).
Genomic studies show that papillary carcino-
mas have fewer copy humber aberrations than
matched conventional invasive ductal carcino-
mas (IDC-NST), though the overall pattern of
genomic changes (e.g., losses on 16q) overlaps
with ER-positive IDC (3). Taken together, these
data suggest papillary carcinoma may not form
a wholly distinct molecular entity, but could lie
within the spectrum of ER-positive breast can-
cers — albeit with unique morphological and
prognostic features (3,7).

Molecular characteristics

Papillary carcinomas of the breast are
generally characterized by a luminal molecular
phenotype, with high rates of ER and progester-

one receptor (PR) expression and low frequen-
cy of HER2 amplification (3,7). Most cases fall
within the luminal A molecular subtype, consis-
tent with their low-grade morphology and favor-
able clinical behaviour (7).

Genomic profiling indicates that papil-
lary carcinomas generally exhibit a lower bur-
den of copy number alterations compared with
conventional IDC-NST. Nevertheless, their
overall pattern of chromosomal imbalance—in-
cluding recurrent 16q loss and 1q gain—closely
parallels that observed in estrogen receptor—
positive invasive ductal carcinoma. Collectively,
these findings support the concept that papillary
carcinoma represents a morphologic variant
within the broader luminal breast cancer spec-
trum rather than a completely distinct molecular
category, while still retaining characteristic ar-
chitectural and clinical features (3,16).

Mutations in the PIK3CA gene are
among the most frequently reported molecular
alterations, identified in approximately 40-45%
of cases in some series. These mutations are
consistent with activation of the PISK/AKT path-
way and are commonly seen in luminal-type
breast carcinomas (16). Additional alterations
reported in selected studies include mutations
in AKT1 and occasional involvement of GATAS,
though the overall mutational burden remains
relatively low compared with high-grade inva-
sive carcinomas (16).

SPC, in particular, has been associat-
ed with features of neuroendocrine differentia-
tion, including expression of synaptophysin and
chromogranin in a subset of tumors (6). Despite
this differentiation, the underlying molecular
landscape continues to resemble luminal breast
carcinoma rather than forming a separate neu-
roendocrine molecular subtype (3).

Importantly, the relative genomic stabil-
ity of papillary carcinomas correlates with their
indolent clinical course, especially in non-inva-
sive or minimally invasive forms such as EPC
and in situ SPC (3). Nonetheless, the presence
of an overt invasive component may be asso-
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ciated with molecular alterations comparable to
those seen in conventional invasive carcinoma,
underscoring the importance of thorough sam-
pling and careful histopathologic assessment

(7).

Overall, current molecular evidence
supports the view that papillary carcinomas rep-
resent a morphologic variant within the broad-
er spectrum of ER-positive breast neoplasia,
rather than a wholly distinct molecular class (3).
Further large-scale genomic studies are need-
ed to clarify subtype-specific molecular drivers
and potential therapeutic targets.

Radiologic features

Imaging may include ultrasonography
(US), which is the most extensively studied
modality for papillary lesions (3,9). Common
US appearances: an intraductal mass (with or
without ductal dilatation), an intracystic mass,
or a solid mass filling a dilated duct (3,9). Mag-
netic Resonance Mammography (MRI) may
also be useful, particularly in complex cases
or when US and mammography are inconclu-
sive — though data remain limited (3). Because
of overlapping imaging and histologic features
with benign papillomas, atypical papillomas,
and other carcinoma subtypes, histopathology
— ideally with IHC — remains the gold standard
for diagnosis (7). In small biopsies or core-nee-
dle biopsies, distinguishing benign from malig-
nant papillary lesions is particularly challenging;
many authors recommend complete excision of
papillary lesions (unless already completely re-
moved) to avoid missing foci of carcinoma (4).

Clinical management

Because papillary carcinoma is rare
and data limited, no uniform, evidence-based
treatment guideline exists. Management tends
to reflect more common breast cancers, but is
highly variable across institutions and series
(3,9). A relatively recent retrospective study of
58 patients (various subtypes) reported a 5-year
overall survival (OS) of 98% and disease-free
survival (DFS) of 92%, even though many pa-

tients underwent less aggressive therapy (3).
Another report on 65 cases of SPC showed that
when there was an invasive component (75%
cases), prognosis remained excellent, with
only one distant metastasis and death — high-
lighting that SPC overall has favorable clinical
course (6). In a series of 12 SPC cases (2022),
none developed local recurrence or distant me-
tastasis over the follow-up period (median 30
months), even though ~33% had lymph-node
involvement (3). However, presence of HER2
positivity or lymph-node metastasis (particularly
in invasive papillary or encapsulated papillary
carcinomas) may herald a worse prognosis with
potential risk of distant metastasis (3,9).

Given the overall low aggressiveness,
there is concern about overtreatment — many
cases may be adequately treated with con-
servative surgery, but optimal use of sentinel
lymph-node biopsy (SLNB), radiotherapy, endo-
crine therapy remains unsettled (3,7).

Surgical treatment

The surgical approach to papillary
breast lesions is guided primarily by histologic
subtype, presence of invasion, and tumor size,
reflecting the generally indolent nature of most
papillary carcinomas (3).

a. Benign intraductal papilloma is typically treat-
ed with local excision or microdochectomy, en-
suring complete removal to reduce the risk of
missed malignancy, especially when atypical
features are present (4).

b. EPC is generally managed with breast-con-
serving surgery for localized lesions, while
modified radical mastectomy may be reserved
for large, multifocal, or anatomically complex
tumors. Sentinel lymph node biopsy (SLNB) is
not routinely required for purely in situ EPC, but
should be considered when stromal invasion is
suspected or confirmed (9).

c. SPC is managed similarly, with excision or
lumpectomy as standard (10). The presence
of an invasive component warrants SLNB and
careful margin assessment to ensure complete

Veena et al



Current Trends in Biotechnology and Pharmacy

3003

Vol. 20(2) 2999-3007 April 2026, ISSN 0973-8916 (Print), 2230-7303 (Online)

DOI: 10.5530/ctbp.2026.2.23
excision (6).

d. IPC follows conventional management prin-
ciples for invasive breast carcinoma, includ-
ing breast-conserving surgery or mastectomy
based on tumor size and patient preference,
as well as axillary staging with SLNB or axillary
dissection (3). Adjuvant therapies—including
radiotherapy, endocrine therapy, or HER2-tar-
geted therapy—are guided by standard pro-
tocols based on hormone receptor and HER2
status (9).

Overall, the low-grade biology of most
papillary lesions allows for conservative surgery
in selected cases, while careful evaluation for
invasion ensures appropriate staging and mini-
mizes overtreatment (4).

Adjuvant therapy

The role of adjuvant therapy in papil-
lary carcinoma of the breast is guided primarily
by histologic subtype, invasive potential, and
receptor status (3). Most papillary lesions—
particularly EPC and SPC without invasion—
demonstrate low-grade biology and a luminal
phenotype, rendering them highly ER-positive
and PR-positive, with rare HER2 overexpres-
sion (7). Consequently, endocrine therapy is
indicated in ER-positive invasive or high-risk le-
sions to reduce recurrence risk, while HER2-tar-
geted therapy is reserved for the uncommon
HER2-positive subset (9).

Radiotherapy is generally considered
following breast-conserving surgery, particular-
ly in cases with invasive components or close
margins, though its routine use in purely in situ
EPC or SPC remains controversial (6). In IPC,
standard adjuvant protocols—based on tumor
size, nodal status, and receptor expression—
are applied, including radiotherapy, endocrine
therapy, and chemotherapy when indicated (3).

Overall, given the indolent clinical
course of most papillary carcinomas, the benefit
of adjuvant therapy must be balanced against
the risk of overtreatment, emphasizing individu-
alized treatment decisions informed by histopa-

thology and molecular features (7).
Prognosis

Papillary carcinomas of the breast gen-
erally demonstrate an indolent clinical course
with favourable long-term outcomes, particular-
ly for non-invasive or low-grade subtypes such
as EPC and SPC (3). Retrospective studies
report 5-year overall survival rates exceeding
95% and disease-free survival above 90% for
patients treated with breast-conserving or less
aggressive surgery (6).

The presence of invasive components,
lymph node metastasis, or HER2 overexpres-
sion may confer a higher risk of recurrence and
distant metastasis, although such events re-
main uncommon (9). IPC behaves similarly to
conventional invasive ductal carcinoma (IDC) in
terms of metastatic potential but still retains rel-
atively favourable outcomes compared to high-
grade IDC (7).

Overall, prognosis is strongly influ-
enced by histologic subtype, tumor size, nodal
involvement, and molecular profile, emphasiz-
ing the importance of accurate histopathologic
classification and careful evaluation for invasion
in guiding management and counselling pa-
tients (3).

Case descriptions
Case 1

74-year-old female, left breast lump
Procedure: Modified radical mastectomy

Histologic examination revealed a
well-circumscribed papillary neoplasm within a
cystically dilated duct, surrounded by a fibrous
capsule. The papillae demonstrated fibrovas-
cular cores lined by atypical epithelial cells with
low-to-intermediate nuclear grade.

IHC for p63 and calponin showed par-
tial loss of expression both at the periphery and
within papillary fronds, supporting a diagnosis of
encapsulated papillary carcinoma. The absence
of a continuous myoepithelial layer raised the
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possibility of indolent invasive behavior; howev-
er, no overt stromal invasion was identified.

Case 2

71-year-old female, left breast lump
Procedure: Microdochectomy

Histology showed papillary fronds with
intact fibrovascular cores lined by benign epi-
thelial and myoepithelial layers. No cytologic
atypia or stromal invasion was observed.

Findings were consistent with intraduct-
al papilloma.

This case highlights the benign end of
the papillary lesion spectrum and contrasts with
malignant counterparts by preservation of myo-
epithelial cells.

Case 3

67-year-old female, right breast lump
Procedure: Modified radical mastectomy

Microscopy revealed nodular solid pro-
liferations composed of uniform low-grade tu-
mor cells arranged in sheets with focal delicate
fibrovascular cores. Areas suggestive of neuro-
endocrine morphology were noted.

The findings were consistent with solid
papillary carcinoma. Assessment for invasion is
critical in SPC; in this case, no definite stromal

Table 1: Comparative Summary of Cases

invasion was identified.
Case 4

72-year-old female, right breast lump
Procedure: Modified radical mastectomy

Histologic examination demonstrated
features of encapsulated papillary carcinoma
with adjacent areas showing clear stromal infil-
tration beyond the fibrous capsule.

The diagnosis was encapsulated pap-
illary carcinoma with invasion. The presence of
definite invasion carries implications for staging
and consideration of sentinel lymph node biop-

sy.
Case 5

44-year-old female, left breast lump
Procedure: Modified radical mastectomy

Microscopy showed malignant papillary
structures infiltrating into the surrounding breast
stroma without a confining fibrous capsule. True
stromal invasion was evident.

The findings were diagnostic of invasive
papillary carcinoma. Compared with the other
cases, this patient was significantly younger,
illustrating that although papillary carcinomas
typically occur in older women, invasive forms
may present earlier. [Table 1]

Case | Age | Laterality | Procedure Histologic Diagnosis Invasion Myoepithelial Status
Encapsulated papillary | No definite in- | Partial loss (p63, cal-
L 74 |Left MRM carcinoma vasion ponin)
2 71 Left rl\T/]I;crodochecto- Intraductal papilloma | Absent Preserved
3 67 |Right |MRM fgr']'qda papillary - carci- | ot identified | Absent within lesion
4 72 |Right  [MRM EPC with invasion Present Absent in invasive
areas
5 |44 |Left MRM Invasive papillary car- | posqnt Absent
cinoma
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Discussion

The present five-case series illustrate
the morphologic and biologic heterogeneity en-
compassed within papillary breast lesions and
reinforces the diagnostic importance of correlat-
ing architecture, invasion status, and myoepi-
thelial marker expression.

Case 2 (intraductal papilloma) under-
scores the critical role of preserved myoepi-
thelial cells in confirming benignity. The intact
p63/calponin-positive layer both within papillary
fronds and at the periphery provided strong mor-
phologic reassurance, emphasizing how immu-
nohistochemistry prevents overdiagnosis and
overtreatment. In contrast, Cases 1 and 4 (en-
capsulated papillary carcinoma, EPC) demon-
strated partial or complete absence of myoep-
ithelial cells, highlighting the well-recognized
paradox of EPC: morphologically circumscribed
yet immunophenotypically lacking a peripheral
myoepithelial layer. This feature continues to
fuel debate regarding whether EPC represents
an indolent in situ process or a low-grade inva-
sive carcinoma.

Importantly, Case 4 showed unequivo-
cal stromal invasion beyond the fibrous capsule,
directly affecting staging and management. The
identification of invasion in EPC carries impli-
cations for sentinel lymph node biopsy and po-
tential adjuvant therapy, reinforcing the need
for extensive sampling. This case exemplifies
how subtle invasive foci may be missed without
careful histologic examination.

Case 3 (SPC) demonstrated classic sol-
id nodular architecture with neuroendocrine-like
morphology. Although no definite stromal inva-
sion was identified, SPC is known to blur the
boundary between in situ and invasive disease
due to frequent absence of myoepithelial cells.
This case highlights the necessity of correlating
growth pattern with stromal response and eval-
uating for infiltrative borders rather than relying
solely on immunohistochemistry.

Case 5 (IPC) represented the unequiv-
ocal malignant end of the spectrum, with true
stromal infiltration and absence of a confining
capsule. Notably, this patient was substantially
younger (44 years) than the others in the se-
ries. While papillary carcinomas predominantly
affect postmenopausal women, invasive forms
may present earlier, suggesting that age alone
should not reduce diagnostic suspicion.

Collectively, these cases demonstrate
that papillary lesions should not be approached
as a uniform entity. Instead, they require nu-
anced evaluation integrating morphology, IHC
findings, and clinicopathologic context to avoid
both undertreatment of invasive disease and
overtreatment of indolent lesions.

Published series consistently report
excellent outcomes for papillary carcinoma sub-
types (7). Large retrospective analyses, includ-
ing the 917-case review by Grabowski J and
colleagues, demonstrate 5-year overall survival
rates exceeding 95% for papillary carcinomas
overall (1). More recent studies summarized by
Rakha EA report 5-year overall survival (OS) of
approximately 98% and DFS around 90-92%,
even when less aggressive surgical approach-
es are used (7).

Data on solid papillary carcinoma, in-
cluding the 50-case molecular clinicopatholog-
ic series by Guo S, further support an indolent
course, with extremely low rates of distant me-
tastasis despite occasional nodal involvement
(6). Encapsulated papillary carcinoma similarly
demonstrates excellent outcomes, with lymph
node metastasis uncommon unless a definite
invasive component is present (1,7).

The distribution of subtypes in our five-
case series aligns with these reported patterns
(7). Three of five cases (60%) represented
non-invasive or indolent forms (EPC without
invasion and SPC without invasion), while two
cases (40%) demonstrated definite invasion. Al-
though follow-up data are limited, the predom-
inance of low-grade morphology and absence
of high-risk molecular features in most cases
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suggest a prognosis consistent with the favour-
able survival statistics reported in the literature
(3). Importantly, only the invasive cases in this
series would be expected to carry measurable
metastatic risk, reinforcing published evidence
that prognosis in papillary carcinoma is driven
primarily by the presence and extent of invasion
rather than papillary architecture alone (7).

Overall, our findings corroborate the
established literature: papillary carcinomas—
particularly EPC and SPC without stromal in-
vasion—are associated with excellent survival
outcomes, while true invasive papillary carci-
noma behaves more similarly to conventional
ER-positive invasive ductal carcinoma, albeit
often with relatively favourable biology (3,7).

Challenges and controversies

Despite updates in the WHO 2019 classification
(8), controversies persist regarding:

e The classification and nomenclature of
papillary breast tumors remain controver-
sial and somewhat ambiguous — even
after the latest World Health Organization
(WHO) 2019 classification, subtyping (es-
pecially for encapsulated vs solid vs inva-
sive papillary carcinomas) remains debat-
ed (3,8).

e Diagnostic difficulties arise due to overlap-
ping morphological features between be-
nign papillomas (or papillomas with atyp-
ia), papillary DCIS, SPC, EPC, and even
invasive lesions — especially on small bi-
opsy specimens (4).

e  Thereis lack of consensus regarding man-
agement — particularly about when to
perform SLNB, benefits of radiotherapy or
hormonal therapy, and the extent of sur-
gery (breast-conserving vs mastectomy)

(9.

° Long-term outcome data are limited;
though most series suggest excellent
prognosis, the low incidence, heterogene-
ity, and variable follow-up make it hard to

draw firm conclusions (6).

e  Another unresolved issue: whether some
of the “in situ"—appearing lesions (e.g.,
EPC or SPC without overt invasion) are
truly noninvasive, or represent indolent in-
vasive tumors — especially given absence
of myoepithelial cells and occasional re-
currence/metastasis reported (1,3).

Further prospective studies are needed to re-
fine classification and treatment strategies.

Conclusion

Papillary carcinoma of the breast is a
rare and heterogeneous entity encompassing
multiple subtypes, including papillary DCIS,
encapsulated papillary carcinoma (EPC), solid
papillary carcinoma (SPC), and invasive papil-
lary carcinoma (IPC). Most lesions, particularly
EPC and SPC without invasion, demonstrate
low-grade biology, a luminal ER-positive phe-
notype, and a generally indolent clinical course,
translating to excellent long-term outcomes with
appropriately conservative management.

Accurate histopathologic classification,
aided by immunohistochemistry for myoepithe-
lial markers, remains critical to distinguish be-
nign, atypical, and malignant papillary lesions,
as prognosis and management differ markedly
between subtypes. Surgical excision remains
the cornerstone of therapy, with adjuvant inter-
ventions—radiotherapy, endocrine therapy, or
HER2-targeted therapy—tailored to invasive
potential, receptor status, and tumor character-
istics.

Despite advances, diagnostic challeng-
es, heterogeneity, and limited prospective data
continue to complicate management decisions.
Further systematic, multi-institutional studies
are needed to refine classification, define opti-
mal surgical and adjuvant strategies, and clarify
prognostic factors for each subtype, ultimately
improving personalized care for patients with
papillary breast neoplasms.
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