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Always think Broadly! Ovarian
Tumors

Prepared by Kurt Schaberc

of ovarian tumors

Sex Cord

Stromal Metastasis

Epithelial/Surfac
Always a possibility,
often from Gl tract

~5%
Dysgerminoma

Teratoma WSYSYOSNAY3I GKS aLISY

Choriocarcinoma
you remembethat there are 5 of each

Someti\r\nes
adaAESRE

Yolk Sac Embryonal

Nests of cells resembling
Bladder in fibrous stroma

Brenner Mucinous epithelium
(must consider Gl
source if carcinoma)

Cells resembling fallopian tube
2 pathways:

1)Lowgrade (KRAS/BRAF m
2) Highgrade (p53nt and
genetically unstable)

Endometrioid

Resembles endometrial glands Large, clear cells with pleomorphic nucl
Associated with Endometriosis

Associated with Endometriosis



Epithelial/Surface Subclassification:
Three levels of biologic potential

Borderline/

Cystadenoma &

Low Malignant Carcinoma

Potential

Adenofibroma

Benign Malignant

Borderline Tumors:
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Neither clinically benign or malignantPeritoneal dissemination and recurrence, but rarely death

Neither morphologically benign or malignanfrchitectural complexity, but no invasion or high
grade cytology
Serous and seromucinous borderline tumors are morphologiaaticlinically borderline.

Mucinous, endometrioid, and clear cell borderline tumors are morphologically bordepline,
clinically benign

Given the differences in outcome between borderline and carcinoma, these tumastbe well
sampled(>1 section / cm) to appropriately exclude a carcinomatous component.

Distribution of each Epithelium type by biologic potential:

Serous | Mucinous | Endometrioid | Clear Cell Brenner/ Seromucinous
Transitional

Benign 50% 80% 5% <1% 99%
|
Borderline 15% 15% 20% <1% <1% I 99%
|
Carcinoma 35% 5% 75% 99% <1% I <1%
I (@]
Commonmixturesof Epithelial tumors: O
A Brenner + Mucinous Cystadenoma or Borderline O

A Serous + Seromucinous Borderline
A Endometrioid + Clear Cell Carcinoma

Histologically existqut likely
not a true histomolecular entity
that will eventually disappear as
likely composed of serous and
endometrioid tumors




_EpitheliaVSurface

Serous Thought to arise from either tubal metaplasia of cortical inclusion cy

(likely derived from surface mesothelium) or tubal implant
| Serous Cystadenoma/Adenofibronja

Benign Often incidental and asymptomatic in
reproductive age.

Fallopian Tubdike

Epithelium resembletallopian tube
A Cuboidal to columnar cell§imple architecture
A Ciliated
A Sometimes stratified; No hierarchical branching
Can be cysti#, Serous cystadenoma
>1 cm in size (if < 1cm consideredaatical
inclusion cyst
Can have a prominemxophyticfibrous componen®y
Serous adenofibroma

Can have BOTHA Serous cystadenofibroma

Molecular: Typicallpolyclonal (not neoplasms,
hyperplastic expansion of epithelial inclusions)

| Serous Borderline Tumof

Typicallymiddle-agedwomen (mean 40s)

Grosslygysticwith a papillary proliferation that resemble
cauliflower; Often bilateral

Non-invasive tumors with greater epithelial proliferation

and atypia

A Hierarchical branchingpapillae branch into
progressively smaller papillae

A Epithelial tuftingof columnar to cuboidal cells

A Minimal to moderate cytologic atypia

Proliferative areanust be >10% of epithelial volun#g g
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Molecular: KRAS and BRAF most common

IHC: Express ER, PR, PAX81WT
p53 wildtype; P16 nordiffuse
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Prognosis depends on stage:

A If limited to ovaryy very good prognosis Can progress to loyrade serous

AIf perltpneal |mplant.92 risk of recurrence and . carcinom# so must be sampled well!
potentially progression to lowgrade serous carcinoma




Implants Peritoneal spread of a Serous Borderline Tumor

Noninvasive implant: Are there small, solid nests of cells

No infiltration of fat or muscle, high Surrounded by a cleftike space,

rade cytology, or micropapilla micropapillae, and/or cribriform
grchitecﬁre ¥ papriary growth? If s@, best to just call

Can have desmoplagia low-grade serous carcinonas it

GRSAY2LE FadAaAd A v Rfhavesihe same

Diffuse highgrade cytologp,
High-grade serous carcinoma

Invasive implant:
Fat or muscle invasion.

L1FY-AGYWI2EA DS aSNERdza
Nonthierarchical branching architecture
Finemicropapillag 5x taller than they are widecoming off larger

fibrotic papillae

Sometimes micropapillae fude cribriform growth
Cells arecuboidal with high N:C ratiowvith often prominent nucleoli

This componeninust be lager than S5mrto make Dx

When low stag® same outcome as SBT; Higher stage
comparatively worse outcome

| LowGrade Serous Carcinoﬁla

Patients about one decade younger than Hggahde
Often bilateral and advanced stage

Most often arise in Serous Borderline Tumors

Several patterns of invasion:

A Single, infiltrating pink cells

A Irregularlyshapednfiltrative nests

A Micropapillae andnacropapillassurrounded by

cleft-like spaces

Frequentpsammoma bodies, sometimes can even %

obscure tumorA dpsammocarcinoma

Cells often have oftemoderate cytologic atypia

Fairly uniform population of cells atholw mitotic
activity (<2-3/HPF) compared to Higirade serousq.~ “‘

carcinoma
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Mutations and IHC like Serous Borderline Tumor ¢
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Prognosis depends on stage.

Doesnot respond as well to Platinuthased therapy (as
lessproliferative compared to Highrade)

Microinvasion< 5mm




I High-Grade Serous Carcinomli

Usuallyolder women(60s), presenting with
nonspecific symptoms advanced stagg
responsible fomostovarian cancer deaths

Often bilateral and exophytic

Most commonlysolid areas withslit-like spaces
Sometimes papillary or cribriform.

Lots of necrosis anchitoses

Large hyperchromatic, pleomorphic nucleiOften
prominent nucleoli.

Molecular:TP53 nearly alwaysbout half have i
inactivating (germline or somatic) BRCA mutations. &5
Lots of chromosomal and copy number changes.

IHC:WT-1 and PAX8 positive; Variable ER, PR,
p53 overexpressed NJ ydzf t T t mc &.

BRCA1&A Very high risk”A often get prophylactisalpingeoophorectomy (entirely submitted for
histologic eval, esgimbriae)

BRCAelated cancers often have Solid, pset®@loy R2 YSGNA2A R YR ¢NJ} yaAa
and lots of tumofinfiltrating lymphocytes

Most originate in fallopian tube Normal tube”A P53 mutationA Serous tubal intraepithelial
carcinoma (STI@) Invasive Higigrade serous carcinoma of tulde spreads to ovary

(Essentially, tubal origin until proven otherwise. Only consider primary ovarian if both tubes are
completely histologically examined and free of disease. If both tubes and ovaries n@gativeary
peritoneal)

Treat withcytotoxic chemotherapyand often debulking staging surgery

_ LowGrade Serous Carcinoma High-Grade Serous Carcinoma

Cytology Uniform round to oval nuclei Pleomorphic nuclei (>3:1)

Chromatin Even Irregular

Mitoses XMH kI tC >12 /HPF

P53 Wild-type Mutated

P16 Patchy Blockpositive

Mutations BRAF, KRAS P53, BRCA

Precursor Serous Borderline Tumor Serous Tubal Intraepithelial Carcinoma
lesion (STIC), usually

Architecture Papillary, with hierarchical branchingSolid to papillary with sliike spaces

Response to Minimal (not proliferative) Good
Chemo



_Mucinous Mucinous epithelium like Glract

| Mucinous Cystadenoma/Adenofibromla&>

Benign Usuallyunilateral L9 - f
Wide age range (average 50) ’ a‘&
Grosslycystidmulticystic with a smooth surface kR, = \\
Single layer of mucinous epitheliuraither resembling o raNe= .
gastric(foveolartype) orintestinal (with goblet cells) T 7 o '

’ . '- '— of /
Minimal atypia; Only very rare mitoses. ¢ . -4 \’,,
No epithelial tuftingor broad papillae AN ; —

. AR v 5

Molecular: FrequenKRAS mutations et S0 TN
Adenofibromas are uncommon —— e .
Can have a clonally related Brenner or dermoid cyst 5. %D ::\ : ;"
component pe “ ‘_~%
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| Mucinous Borderline Tumor |

Wide age range.
UsuallyUnilateral, multicystic, with a smooth surface

Lined bymucinous epitheliumwith mild to moderate
nuclear atypignot highgrade)

Varying degrees dpithelial tufting, stratification, villi,
and papillae.

Proliferative areanust be >10% of epithelial volume

If there is highgrade cytologic atypi & L y G NI S LJA
OF NDAY2YLl ¢

Can rupturéy leak mucin into stroma
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Can have nodules in wall with atypical spindled cells and
lots of mitoses, but GKegatived, dSarcomdike mural
nodule€ A Benign clinical course

Molecular: FrequenKRAS Mutations .
Can progress to mucinous

Prognosis is generally very go@ven with intraepithelial carcinoma must be sampled well to
carcinoma. And still not bad with microinvasive exclude an invasive component!
carcinoma.

—

If it is truly just borderline, subsequer
transformation to carcinoma is rare.
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Most tumors confined to ovargt presentationUnilateral. 0o A = 000 ’ b :'
N N . B4 o 3 "‘_ '4',’;_; _',.- (. 5
Large complexsolid and cystienases without surface 370 st IO A A 2 A
involvement. KA S el | @ 7 -
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Two main patterns of growth: < it o S Al
1. Confluent/expansile glandular growthvith little stroma .=, & "% A‘A‘%l ( e ve
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2. Destructive stromal invasiomvith infiltrating irregular = -, 7.‘,;.}4;;‘;-.’«_3-/_.5“3,:.; A rem o Y
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(This pattern is less common and shoptdmpt R A e A4
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consideration for a metastagis e e *;.e;;
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Increased cytologic atypia and mitoses ik o St
Often exist on a spectrum with concurrent cystadenoma and .
borderline components B i

o5
Can have mural nodules with large atypical spindled to '-_P".;:.';V,_‘_,,-‘.m P X O 'S :
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Molecular:KRAS mutations frequent

Prognosis: Since disease is usually confined to the ovary, %
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good prognosis. However, if advances stage, then poor = a” * le( ST {55
i , aﬁ\\ N \s &I L - 53@ |
prognosis. AN ol S % ST &
Laterality Unilateral Bilateral more often

Size Large (usually > 20 cm) Smaller (usually <10 cm)

Gross Multicysticx solid component with  Nodular with cystic component

smooth capsule

Location Within stroma Within surface and stroma
within ovary

Microscopic Well-differentiated mucinous Infiltrative mucinous glands
epithelium forming organized cysts
(borderline) or confluent glands
(carcinoma)

Extraovarian Usually absent (Stage 1) Often present
disease

Adapted from a presentation by Dr. AnlRelkins Stanford University



Mucinous Tumor Immunohistochemistry:

Ovarian mucinous borderline and

carcinoma
Ovarian seromucinous borderline and + - + - - +
carcinoma

Metastatic Colon Cancer -1+ + - it + -
Metastatic Gastric Cancer + -+ - i - -
Metastatic low-grade appendiceal -1+ + - + + -

mucinous neoplasm (LAMN)

Likel¥ best panelCK7 (strong positive in ovarian) and SATB2 (strong positive in lower Gl).
tF Ey A& KSEfLFdzA AF LRAAGAGS odzi AayQi Ifglés

Mucinous Borderline Tumors vs. Legrade Appendiceal Mucinous Neoplasn

| remember that the appendix often has mucinous neoplasms, could this cytologically
grade tumor be a metastasis from the appendix?

Primary Ovarian Mucinous| Secondary involvement by a

Borderline Tumor Low-grade Appendiceal

Size
Laterality
Location of Tumor

Pseudomyxoma
Ovarii

Amount and
Pattern of
Epithelium

Appendiceal
Tumor

Mucinous Neoplasm (LAMN)

Large (>20 cm) Variable (usually <20 cm)
Unilateral Bilateral

Within stroma, rarely on surface Surface and stromal involvement

Usually absent Prominent
Abundant; organized cysts Scant; haphazard
Absent Present

Adapted from a presentation by Dr. AnRelkins Stanford University



Clear Cell | Clear cells (the name says it all!), with no normal counterpart
| Clear Cell Cystadenoma/Adenofibronfa

Benign Extremely RARBksociated with endometriosis.

Widely spaced simple glands in fibrous stroma. Cells clear to eosinophilic with bland nuclei.
No mitoses.

| Clear Cell Borderline Tumpr

ExtremelyRAREAssociated with endometriosis.
Round to oval glands in fibrous stroma. Clear to eosinophilic celldvaterate nuclear pleomorphism
Mild epithelial layeringNO invasioror stromal reaction. Infrequent mitoses. Good prognosis.

| Clear Cell Carcinomp

Malignant. Older middle age.

Usually unilateral, solid to cystic
Associated with endometriosis
ConsidereHighgrade (but no need to grade)

Clear cell morphology:

A Clear or eosinophilic granular cytoplasm ,

A Angulated pleomorphic, hyperchromatic nuclei
with prominent nucleoli

A Hobnail cells

A Varied architecturePapillarytubulocystic
glandular, or solid sheets

A Hyaline globules

Low mitotic index
Molecular:ARID1A mtsnost common. Also PIK3CA. !

IHC:CK7HNF1i , andNapsinA positive(none of
these are specific though, so rely on morphology mc
WT-1 and ER/PR negative; Usually vijide p53
Glycogenrich cytoplasm is PAS positive, diastase
sensitive

Prognosis: Depends on stage (low stage behaves w«

Can be associated with vascular thrombosis and
paraneoplastic hypercalcemia

DDX: Yolk sac tumdk Positive Glypica3, AFP, SALL4 Negatlve CK7
Dysgerminom4, Positive Oct3/4, SALL4 ; Negative CK7
Serous carcinonf Positive WTL, often ER; Diffuse or Null p53
Endometrioid carcinom@ Positive ER (usually)



Endometrioid | Endometrial glands, like in the uterus
I Endometriotic Cysi Aka: Endometrioma

Benign Common, usually middle agedystic form of endometriosisNonneoplastic.

Frequently associated with endometriosis elsewhere in pelvis.

Grossly hemorrhagidark brownA cdchocolate cyst

Endometrial glands + Endometrial stronfaften with hemorrhage + hemosiderdaden macrophages)
Can undergo malignant transformatién Endometrioid, Clear cell, and Seromucinous carcinoma

| Endometrioid Cystadenoma/Adenofibromj

Benign Uncommon. Cystic lesion lined by endometrial glamitisout any endometrial stroma
When dense fibrous componefyt adenofibroma.

Likely just endometriomas in which stroma is indistinct.

Associated with endometriosis

| Endometrioid Borderline Tumoy

Uncommon. Middleaged.Associated with endometriosis
Unilateral, solid or cystic. Hemorrhagic.

Crowded or back to back endometrial glands lined by cells"
with mild to moderate cytologic atypfa resemblesatypical #Za"s
hyperplasia/ Endometrial Intraepithelial Neoplasia (EIN)

Can be papillary, protruding into cystic lumen

No destructive stromal invasion and/or confluent/expansile St
glandular growth > 5mm :

If severe enough atypid Intraepithelial carcinoma
Prognosis: Excellent

I Endometrioid Carcinomil Malignant. Late middiage. Often unilateral, lovgtage.
Oftenassociated with endometriosis.

Resembles endometrial cavindometrioid adenocarcinoma
A Backto-back glands with confluent or cribriform growth
A Complexvilloglandular, papillary, or Labyrinthine glands

4 Less commonly destructive growth
. Squamousnoruleddifferentiation common.
Occasional mucinous metaplasia

Molecular: -CateninMWnt pathway dysregulation, PTEN
inactivation, PIK3CA, ARID1A, and TP53 (indrage)

IHC: Usually ER/PR positive;-lViiegative; P53 can be
positive in highgrade endometrioid

Prognosis: Good if lowtage. Bad if higlstage.




Transitional/Brenner | Transitional epithelium, resembling urothelium of GU trac
| Brenner Tumorl]

Benign Often olderadults, butcan get at any
age.

Usually small, unilateral, solid, firm mass with
small cysts

Nests offransitional epithelium/urothelium
ONBaSYofAy3d 2| fdersd NRQa NBadaovo asSid Ay
fibrous stroma

Mucinous differentiation can be command
extensive
Calcifications common

IHC:Urothelial immunophenotypé+p63, p40,
CK7, GATA, uroplakin 1ll, thrombomodulin)

| Borderline Brenner Tumol

Brenner tumomwith papillary areas resemblingon-
invasive, lowgradepapillary urothelial carcinoma

No destructive stromal invasion

Often large, cystic tumors

Prognosis: Generally benign with some local recurrences

| Malignant Brenner Tumo|

Brenner tumor withpapillary areas resembling
invasive, highgradepapillary urothelial carcinoma

Stromal invasionlrregular nests, confluent growth,
Markedcytologic atypia

Need to see underlying Brenner tumor! SR
Otherwise, likely serous carcinoma (sometimes can Ff i
have a Transitional look) or metastatic urothelial
carcinoma




