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In Situ Lesions of the Breast

INn Situ Lesiong These are a collection abn-invasiveproliferations, with intact surrounding
myoepithelial cells. While these lesions are themselves benign, they are

associated with aariable risk of subsequent breast cancérhis includes nen
obligate and obligate precursor lesions. There is a morphologic continuum c
intraductal proliferations, with progressively increasing risk of breast cancer.

ADH
(~4xrisk)

Precursor lesions:
ER(+) cancefs FEA, ADH, Legrade DCIS are naybligate precursors
ER{) cancerg, Microglandular adenosis and Higjnade DCIS are naybligate precursors

|_Usual Ductal Hyperplasia (UDH)

Benign epithelial proliferation that is architecturally,
cytologically, and molecularheterogeneous
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Architectural features

Cohesive proliferation withaphazardarchitecture
Irregular, slitlike lumina, oftenperipherally located
No polarization.

Any bridges are thin and stretched ,
Any micropapillae have broad bases and narrow tips wi
small pyknotic nuclei.

Cytological patterns:

Heterogeneous populatios, lots of variation in size,
shape, and orientation.

Poorlydefined cell borders. Virtual Slide
Streaming, syncytial pattern.

Overlapping nuclei.

Frequent nuclear grooves, sompseudoinclusions

IHC: Cells stain with a mixture of lanolecular weight
cytokeratins (e.g., CK7) and higiolecular with CKs (e.g.
CK5/6). Heterogeneous ER staining.

~2x Relative Risk of Developing Cafgexlo treatment
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Bridges are thin and
stretched
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_\}1 4,;,;:” | small pyknotic nuclei (like in

gynecomastia or a pyramid)

| ADH/Lowgrade DCI{
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Bulbous, clubike
micropapillae




| UDH | | ADH/lowgrade DCI{
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Variationin cell size/shape Monomorphic cells/shape

Indistinct cell margins

Streamingarchitecture, minimal polarization "' s "‘ ;vi t"’
Occasional nuclear grooves and inclusions. I:p &’ H‘ ﬁ v
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UDH |
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CK5/68 Admixture of cell types (epithelial,
myoepithelial and/or apocriné)
heterogenoustaining with CK5/6 throughout
the proliferation
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| ADH/Lowgrade DCIg
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CK5/8 Proliferating cells are epithelial.
Myoepithelial cells are against the basement
membraneA CK5/6 highlightsnyoepithelial

ER Proliferating cells oveexpress ER
Strong, diffuse ER staining

Multiplex IHC can combine
several antibodies to show
similar findings.

¢ KA & ARHE Q2 G|
that combines HMWCK
(including CK5) and p63
(brown) and a LMWCK

(including CK7) (pink)



https://biocare.net/wp-content/uploads/ADH5100.pdf

| Ductal Carcinoma In Situ (DJIS); ARG

Norrinvasive neoplastic epithelial proliferation. //. ’l"’:
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Nonobligate precursor to invasive carcinoma. Y ,§ Eopa no s R * Oy
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Graded based on nuclear morphologlut can be
varying grades within one case due to tumor X L e aan. oy _
heterogeneity (Grade NOT architecture based) . &., v'g‘?": “' ;}.‘ Low-Grade

Lowgrade DCIS
CKAY1lY aqazy20f2ylIf ¢
Small, monomorphic cells
Uniform size and shape
Regular chromatin; small nucleoli
1.52x size of RBC
Rare mitoses
Often cribriform or micropapillary growth
Often formsmicrorosettes/glandsvith
polarizationaround the gland
Sometimes solid growth
Calcifications commarNecrosis uncommon.
Size requirement>2mmand involving more than
two complete spaces

High-grade DCIS:

CKAY1lY atf S2Y2NLIKAOZ

Large, ugly cells
Irreqular contours, course chromatin
Oftenprominent nucleoli
>2.53x the size of an RBC
Lots of mitoses

Often solid architecture
Minimal/no polarization
Comedonecrosiscommon
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micropapillary

Size requirementNone!!
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Intermediate-grade DCIS:
In between low and higigrade ~10x Relative Risk of Cancer in ipsilateral breast

Moderate variability, size, polarization Treatment:Excision with 2 mm tumofree margins
May have necrosis and/or calcifications Possibly +/radiation and/or hormone therapy
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Intermediate-grade DCIS with comedonecrosis t“‘“{&
Comedonecrosis: granular eosinophilic mategial \% ;
within the duct lumen with associated T

karyorrhectic/nuclear debris.
This case has solid architecture.

Low-grade DCIS with micropapillary architecture
Papillary projections without fibrovascular cores
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Lowgrade DCIS with cribriform architectur
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Pagetoid spread of DCIS into lobules of TDLU
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Low-grade DCIS High-grade DCIS

Small, monomorphic cells
1.52x size of RBC
Regular nuclear contours
Even chromatin
Inconspicuous nucleoli

Usually cribriform or micropapillary growth

Polarization around lumina
Necrosis uncommon

Must be >2mm

ER and PR positive frequently
HER2 negative frequently
Few mitoses

Lowqgrade associated cancers

Large, pleomorphic cells
>2.5x size of RBC
Irregular nuclear contours
Course chromatin
Prominent nucleoli

Usually solid growth, but any architecture can
be present

No polarization around lumina
Necrosis common

No size requirement

ER and PR negative more frequently
HER?2 positive frequently

Many mitoses

High-grade associated cancers

| Atypical Ductal Hyperplasia (ADH)

Nortrinvasive neoplastic epithelial proliferation
resembling lowgrade DCI&imilar cytology and

architecture) BUTless developed in architecture or

extent

Similargenetically to lowgrade DCIS clonally

related, just smaller or questionable architecture

Size partial involvement of multiple spaces; or
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Cells (same as longrade DCIS):

A Evenly spaced monotonous cells
A Round nuclei with dense chromatin
A Distinct cell borders

Architectural features

A Cribriform

A Rigid bridgesarcades, and bars of uniform
thickness

A Bulbous micropapillagwith narrow bases and
wide tips)

IHC: Uniform ER positivity; CK5/B (
Virtual Slide
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~4-5x relative risk of breast cancer
Treatment: if on B& surgical excision to
exclude DCIS/carcinoma,;

On excisioA, Nothing more
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| Stepwise Diagnosis}

Evaluate Cytologyts it Highgrade or

No

Intermediategrade?

— ! \

Unsure

\

mimics)

Consider intermediate or
high-grade DCIS (and its

/ Yes
Cytology lowgrade (bland) v
v Consider UDH vs
Is the cytology :;éelrsmedlategrade
monotonous/clonal
appearing? N
T <. CKb5/6 and
No Unsure Yes ER stains
4 ¥ ~ /
Polymorphous Unsure if Monotonous/ =
/polyclonal cytology Clonal dazal AO LJ
appearing is clonal appearing CK5/6 result and

y

/

Evaluate ArchitectureAre there
neoplastic architectural features present&

Supports UDH (nen
neoplastic)

variable ER staining

| Negative CK5/6

Ul $e¥dit and uniform
strong ER staining =
Support a neoplastic
process like DCIS

Unsure if
cytology is
clonal

Yes
No or Unsure \ \
v
Cytology Unsure if Monotonous/ Cytology
Polyclonal cytology is Clonal Polyclonal
clonal cytology
v PR l
UDH .
UDH Solid or Flat UDH
vs ADH Subtle process
o _ architecture l
Modified from a presentation by

Dr. Kimberly Allison. Stanford University

Feature

Loss of cohesion

!

Intracytoplasmic vacuoles

Pagetoid ductal involvement

Microacini

Polarization at duct periphery

Distinguishing DCIS from LCIS:

More common

Absent

Absent

v

Monotonous/
Clonal

cytology

/

Evaluate Extent

| B

Less common
Present

Present

FEA
ADH or <2mm 2-3 mm > 3mm
ALH/LCIS i l l
Non-uniform Uniform
ADH Throughout
Lesion
LCIS DCIS
y
Borderline
Present Absent
Lesion (ADH E%Vrgrade
More common Less common vs DCIS)
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make a big change in managemeritave a low threshold for getting andadherin!
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enlarged, variably dilated acilied bycolumnar
epithelial cells arranged perpendicular to the
basement membrane1-2 cells thick

No Atypia

Apical snouts secretions and calcification are
often present

IHC: Usually Diffuse ER+;
PeripheralCK5/6(myoepithelial cells)

Earliest step in lovgrade carcinoma pathwafy
non-obligate precursor to ADA DCIS\ cancer

~1.5x Relative Risk of Developing Cancer
Treatment: None needed

Virtual Slide

Columnar celhyperplasia =
Columnar cell change with cellular stratification
or tufting > 2 cellayers thick

More complex architectured ADH
Cytologic atypia?4 FEA

Columnar cell Columnar cell

Criterion . FEA ADH
change hyperplasia
Internal contour | Irregular Irregular Smooth Variable
Cell morphology | Columnar Columnar Columnar/cuboidal Columnar/cuboidal
Epithelial cell X1 59 X1 Variable
layers
Nuclear atypia | Absent Absent Present (monomorphic)| Present (monomorphic
N:Cratio Normal Normal Increased Increased
Flat; an occasional focal
Architecture Flat Hyperplastic tuft or mound Complex
Not complex

Modified from: WHO Classification of tumors of the Brefistdition (beta) online.
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| Flat Epithelial Atypia (FEA)

Flatproliferation of one or more layers of epithelial
cells with lowrgrade (monomorphic) cytological
atypia and no intraluminal architecture.

(same cells as in ADH/low grade DCIS!)

Similar tocolumnar cell change (in dilated TDLUS).
IncludesColumnar cell lesions with atypia.
Complex architecture of the type seen in ADH/low
grade DCIS ot allowed.

Apical snouts, secretions and calcification may be
present.

IHC: Usually Diffuse ER+; Negative for CK5/6

Treatment: Current recommendation is just imaging Virtual Slide 2
follow up(Notf 2 y 3 I Jexdse ififélSdomBX). » A TN
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| Radial Scar / Complex Sclerosiné Le}ion

Benign lesion witlibroelastosis with entrapped o
glandular structuresz Proliferative epithelial lesions 4=,
(e.g., UDH) b

Radial sca® smaller with stellate configuration

and more disorganized

Dense, hyalinized, elastotic stroma.
Maintainedlobulocentricarchitecture

Two cell layers maintained throughout

Currently not recommended to be excised unless =
there is atypia, but this is a little controversial.

Virtual Slide

Often may want to dgnyoepithelial stain$o confirm no invasive component given complexit)l
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Epithelial proliferation®riginating in the TDLU
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A Small, discohesivenonomorphiccells 5y NN N R T AR T

: : ; AN AN A

A Uniform hyperchromatic nuclei (type A) to wo N R A Ve N

slightly larger vesicular nuclei with mild
variability (type B)

A Proliferate in/throughout TDLW, rounded,
lobular architecture. Frequent pagetoid spread

along ducts y.,;‘,v:,, . )
. . . B AN
A Ecadherin inactivationd Loss of membranous V{.,‘f—'} RSO S LSRR ‘
. .. . . N ‘,7‘ :.‘cu‘ @ ';".’ ‘e ¥ 1
Ecadherin stainingy cellular discohesion NS ;%(.,;,,«_i e -

A Note: Up to 15% of lobular lesions retait
E-cad, but with araberrantstaining
pattern
A CDH1 mutations common (same gene as
hereditary diffuse gastric cancer)

Atypical Lobular HyperplasiéALH)

Solid proliferation of discohesive, monomorphic
epithelial cellexpanding <50% of the acinia
TDLU

No need to excise if present on B¥irtual Slide

Lobular Carcinoma In SiiCISH ¢ Of |
>50% of the aciniin a TDLU are filkei expanded
Often >8 cells thick

Non-obligate precursor to invasive lobular
carcinoma Virtual Slide
~810x Relative Risk of Cancer

If incidental on a biopsy, no need to excise

On excision, margins dwt matter

| think of ALH
Classic ALH and LCIS are collectively considere| as sort of _
G[ 20dzf  Ng yS2LX F anrt looking like an | %"
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make a big change in management.

Have a low threshold for getting andadherin!
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LCIS Subtypes:

Pleomorphic LCEKS large dyscohesive cells with
pleomorphic nuclei > 4 times the size of a
lymphocyte (equivalent to the nuclei of high
grade DCIS), with or without apocrine features.

Florid LCIS classic LCIS cells, but forming a ANV

confluent massdike lesion with little to no K @ 2 AN
intervening stroma between distended TDLUs 9 ;
(often ~50 cells in diameter) . TP W

Pleomorphic LCIS and florid LCIS often
demonstrate comedonecrosis and calcifications

Both of thesesubtypes exhibit greater genomic
instability behave more aggressivélyexcise
with negative margins

Florid LCIS

E——— =

Pleomorphic LCIS
With signetring morphology

Immunohistochemistry of Lobular lesions:
Loss of membranous&dherin @ 9 | Regpression is the characteristic immunohistochemical
feature for all types of LCIS. However, 15% of lobular lesions, the neoplastic cells have conserved b
aberrant Ecadherin expression. Look for any abnormalities, such as fragmented, diminished, and/or
cytoplasmic aberrant staining. When in doubt, consider getting a panel with @id0r i -catenin.

7 S APR RPRCV, Sty - & ) )
Absént (lost) Ead in LCIS|! &1 Staining in myoepithelial and/or residual epithelium

§ { » ,?\ : IHC Stain | Normal Lobular DCIS
- { oI SNdre /, Epithelium | Neoplasia
g ‘y‘( ; o a?j, ECadherin Membrane Negative Membrane
E : ).I floy: staining staining
i . % 2 o4 -
- “f' 0y P120 Membrane Cytoplasmic Membrane
e ¥ - < {X=~ catenin staining staining

I -catenin Membrane Absence of Membrane

n | b - staining membrane  staining
Normal, strong, membranous staining

staining in background duct




| Sclerosing Adenosis

Non-neoplastic. Very common. Often incidental.

Lobulocentric proliferation of benign glandular structures
distorted by sclerosisarising from the TDLU.

Lobular(rounded, welcircumscribed) architecture;

Proliferation ofsmall, compressed glandiistorted by
stromal collagen;
Epithelial cells are often cuboidal, small, and bland

Basement membrane an@tained myoepithelial cell layer L S
around glandular or acinar structures. Rounded,
EAE T .| circumscribed
Myoepithelialcells have spindled, hyperchromatic nuclei ¢ “Sead o) contour
inconspicuous to prominent clear cytoplasm L — L
Can highlight’ & 2 SWigfIBC stains if necessary e Inner bland epitheliumi | P;‘ Z5
Microcalcificationsare common '.f:,’o

Can extend into fat occasionally e
. . o v
Can be involved by epithelial proliferations (e.g., UDH) ‘b o
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To me, it often looks like the epithelium i
being squeezed and choked by the stro
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| Apocrine Adenosig

= Apocrine metaplasia + Sclerosing adenosis

Lobulocentric proliferation obenign glandular
structures composed of cells with abundant granule
cytoplasm distorted by fibrosis

. - -
Abundanteosinophilic, granular, or foamy cytoplasr
Enlarged, round nuclei with prominent nucleoli.
Should have even chromatin and <3x variation in
nuclear size. ; ;
hFaSy Kb@S | LA O déYZd, PRESER, .
Intact myoepithelial cell§ can highlight with IHC ' A '\

Cells typicallfERnegative, ARpositive, and positive l,,.
for GCDFRS. =2 _,.

-

If significant cytologic atypia (>3:1 size variation, gl
mitotic activity)y Atypical ApocrineAdenosis 35 4 ;;"\'\' TR hA. T
(Treated like ADH) g 7 ;:f..;ez;; M= L,
RS PN EEE -
ﬂ “E ),\('1".\ TR
If complex architecture (e.g., cribriform growth) or &4 7. 2R NN
~ '~’%'¢"“' ° \'"é £
very marked pleomorphisn® Apocrine DCIS 9 p;;_x- - ,‘.;: :.&é._. ‘\‘,“- *
\_,;U phiame U
“ /3 of : ‘.“ %
Apocrine adenomaa weltdelineated, benign tumor vv:fw ik : {“’,,’ Bdaga
characterized by a proliferation of round and oval & ‘@’:\j RN ‘;x';';
Ov;\-.,‘;_ .,,S “id

tubular structures, lined by luminal apocrine cells, ;,'. e s‘k’k-. S g WA
with a peripheral attenuated layer of myoepithelial N
cells, and little background stroma.

Pitfall alert: Myoepithelial cell layers may be
attenuated or even partly lost in benign
apocrine lesions!

(loss/partial loss' malignancy!)

Atyplcal Apocrlne Adenosiwith >3x variation in ceII Sizd




| Lactating Adenomd Vvirtual siide

Benign breast noduldiagnosed during pregnancy
or breast feeding that is composed of aaggregate
of glands with lactational change.

Wellcircumscribedgroliferation of closely packed
hyperplastic secretory lobuleseparated by delicate
connective tissue.

vacuolated to granular cytoplasm and small,
uniform, pinpoint nuclei.

May spontaneously regress when done lactating.

| Microglandular adenosilsd a D!, U

Non-Lobulocentric, infiltratingdaphazard a -
-

proliferation ofsmall, round, uniform, tubular /|

glands composed of a single layer of epithelium &

without associated myoepitheliaklls but e

surrounded entirely by basement membrane "9’ ’
4

Luminal spaces are open and often containan ¢
eosinophilic colloidlike secretion i
Glandsare uniform and similar in size twrmal

acini ?.

Small bland nuclei with amphophibigtoplasm

IHC: Cells stain witBKs and S100
Negative for ERPR, and HER2 \/j;tyal Slide
Myoepithelial stains negative

Sclerosing adenodis S100 Negyvlyoepintact
Tubular carcinom#@ ER pos, S100 Neg

=g

Benign, but thought to be a neobligate precursor |

SR
to basaitype breast cancer
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classic MGA but with increasing glandular crowdijng
and complexity with greater cellular atypia.
Higher K67 proliferative index and greater p53
expression.
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Benign. Usually Younger women. Uncommon. .@g;,-g@;@q, )_‘;’;;/ A ) ‘%1 o A
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| Ductal Adenomal|

Rare.Benign. Usually older women.

Wellcircumscribed, solitary. Adenomatous
proliferation of round to oval, elongated to

outwards from the center to the periphery.

Surrounded by a laminated concentric
fibrosclerotic wallUsual2 layers: luminal
ductal and myoepithelial cells.

No atypia, rare mitoses.

| Collagenouspherulosig

Intraductal deposits of basement membrandé\ppear
ashyaline, acellular, eosinophilic spherutas
fibropapillary amorphous eosinophilic to mucoid
material

Myoepithelial cells surround the lumiremd are often
compressed and spindighaped.

Can be calcified. Commonly seen witipillomas UDH,
or sclerosing lesions.

-
Main importance is to recognize that it is benign and““
NOTDCISr adenoid cystic carcinoma
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Gynecomastia |

Male breast histology:
Benign diffuse or focaroliferation of glandular Contains fibrous stroma and branching ducts and
tissue of themale breast terminal ductules, buextremely few (if any) acini
Bilateral, diffuse or discreteetroareolar masses

i 2 VNN
. R | "-“ \: »‘ 1‘.‘
Caused bwndrogen/estrogen imbalance \ ‘
Physiologidn infants, children, and adolescents. ’,

In a minority, often older age, it is pathologicand = | ~ { '
¢ .
"

associated witlendocrineabnormalities ’ !
(Klinefelter syndrome, obesity, cirrhosis) and }
certain drugs (e.g., spironolactone and marijuana) K

Histologic appearance varies with duration/stage:
Increased number of ducts

”

Virtual Slide 2

Early
Loose periductal stroma

Mixed chronic inflammatory infiltrate W
ExtensiveS LIA G K St A £ K& LIS NLI b
with tapering tufts pyramid-shaped ‘ y
micropapillag) and protrusion into lumen (like 'P |
what is seen in juvenile fibroadenomas), so have ¢ . ‘;E

high threshold for calling DCIS/ADH

Late

Fibrosisand hyalinization of periductal stroma
Atrophy of epithelium

Can see Pseudoangiomatous stroma hyperplasia
(PASH) 7~

Not associated with any risk of cancer
Usuallyno treatment necessary



