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Subtypes of epithelial
ovarian carcinomas;
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Clear cell carcinoma of ovary (CCCO)

ASecond most common histologic subtype after high grade serous
carsinoma

AThe incidence oECCGs different by ethnicity

Alncidencerates were 4.8% in whites, 3.1% in blacks, and 11.1% in
Asians

AMost commonly in perimenopausal women in their late 40s or 50s

AEndometriosis was associated with increased risk of ovarian cancer
especially with endometrioid and clear cell histologic type

AThromboembolic events (independent prognostic factor??)
AHypercalsemia



Gross and microscopic
pathology

x -Alarge mass with an average size of 15 cm
- Athick-walled uni or multilocular cyst with yellowish
- Heshynodules protruding into the lumen of theyd

- Watery, mucinousor 0 N2 ¢ ychoaokateddldte®@ Q
fluid with in the cyst

x  -Different architecture,characterized by papillary
structures,

- Solid components with desmoplastic and hyalinized
stroma and higkgrade nuclear atypia

-Hobnall cells

(A) Solid variant with irregular nuclei and clear, koilocyte-like appearance.

(B) Clear cell carcinoma with a tubulocystic appearance with flattened neoplastic cells.

(C) Clear cell carcinoma with "hobnail" cells.

(D) Clear cell carcinoma with papillary architecture. Papillae are generally short and rounded
and often have an eosinophilic, hyalinized stroma.




Immunohistochemistry

ANegative

ACK7(+) and CK204

ATypicallyexpress
Ahypoxiainduciblefactor 1h (HIF1h)
Aglypican3
Ahepatocytenuclear factor 1i (HNF1i)

AHNF1i3 : sensitive andsspecificimarkerf @CCQO(::8200 %)



Molecular biology

AUsuallynegativefor p53, BRCA1, and BRCA2 mutations

APositive for ARID1Aand PIK3Cmutations
A (although p53KRA%INd PTEN mutations are frequently observed in ovarian cancers in general

AARID1Amutations are seen in 40% to 60% of CCCO: but not in HGS carsinomas.

ALynch sendrome is associated with CCCO



Ann Dncol. 2007 Mov 1 28(suppl_8wiilg-viii1Z. doi: 101093 /annonc/rmdxd45,

The new classifications of ovarian, fallopian tube, and primary peritoneal cancer and their clinical
implications.

Duska LR', Kohn EC=

= Author information

Abstract

The roles of histologic characterization and staging are to provide reproducible metrics for cancer classification with which to direct the most
appropriate clinical care and to yvield the most stable reliable system to allow both prospective and retrospective data analysis. Both the
histologic and staging classifications of malignant ovanan/ftubal/peritoneal cancers have recently changed. The World Health Crganization
sponsored a review and reclassification of the pathology of cancers of the ovaries, fallopian tubes, and peritoneum, and published these
updates in 2014, In o0 doing, they codified the two-tiered grading system that has been In use In serous ovarian cancers for nearly a decade.
In parallel, FIGO reviewesd and updated the surgical staging system, applied to all histotypes of ovarian, tubal, and peritoneal cancers, also
published in 2014, In both cases, the changes made are meant to encompass a better understanding of disease, but both hawve important
merits and drawbacks. Changes in staging complicate analysis of retrospective data against current data. Though in some aspects
controversial, the changes overall are meant 1o represent a better biclogic understanding of disease that we hope will lead to an improvement
in patient care and directed therapy.

Table 3. Molecular characteristics associated with epithelial ovarian cancer histologies

Type % of total Molecular characteristics Other notes
HGSOC 70 TP53™" genomic instability STIC precursor, no BOT
LGSOC 35 KRAS™, BRAF™" Mutations more common in SBOT
[ccC 10 ARIDI1G ™, PIK3CA™™, PIK3CA™™ 15%-30% with endometriosis 1
ENDO Igr 10 ARIDTa G PIK3CA ™. PTEN LOH, 8 catenin ™ EBOT frequency of mutations similar to invasive,
15%-30% associated with endometriosis
ENDO hgr TP53™ Recategorized as HGSOC
Mucinous 36 80% " KRAS™" Intestinal type only

lgr, low grade; hgr, high grade.



Int J Gynecol Cancer. 2017 Mov27(8):1804-1812. doi: 10.10871GC.0000000000001102.

Demographic, Clinical, and Prognostic Factors of Ovarian Clear Cell Adenocarcinomas
According to Endometriosis Status.

Schnack TH', Heqgdall E, Thomsen LM, Hagdall C.

+ Author information

Abstract
OBJECTIVES: Women with endometriosis carry an increased risk for ovarian clear cell adenocarcinomas (CCCs). Clear cell adenocarcinoma

may develop from endometriosis lesions. Few studies have compared clinical and prognostic factors and overall survival in patients
diagnosed as having CCC according to endometriosis status.

U 179 patient,in the period from 2005 to 2013.
U The CCCO patients were divided into 3 groups:
A Patients with concomitant ovarian endometriosis (n = 46),

A CCCO with pelvic endometriosis including the 46 CCCO patients with concomitant ovarian
endometriosis (n = 80),

A Patients with no concomitant endometriosis(n=95).



U A significantly higher proportion
of patients with ovarian
endometriosis had pure CCCOs
(97.8% vs 82.1%; P = 0.001) as
compared with patients without
endometriosis.

U Overall survival was poorer
among CCCOQO patients with
concomitant ovarian
endometriosis.

TABLE 3. Histologic characteristics and stage of ovarian CCCs according to endometriosis status: CCC with
concomitant pelvic endometriosis (CCC + pelvic endometriosis) or CCC with concomitant ovarian endometriosis
(CCC + ovarian endometriosis) as compared with CCC with no concomitant endometriosis (CCC no endometriosis)

Pelvic vs No  Ovarian vs No
CCC + Pelvic Y CCC + Ovarian CCC No ndometriosis, Endometriosis,

Endometriosis/ \ Endometriosis/ \ Endometriosis P value P value
No, patients 80 46 95
n (%) n (%) n (%)
istology of ¢ Aol 0.001 0,025
l Pure clear cell 78 (97.5) 45 (97.8) 78 (82.1)
Clear cell/serous 0(0) 000 10 (10.5)
Clear cell/endometrioid 2(2.5) 1(2.2) 00
Clear cell/mucinous (0 LE{]] 1({1.1)
Mixed 0(0) 0(0) 6(6.3)
Tumor stage 0.39 0.34
Stage | 48 (57.9) 3 (674) 35 (60.0)
Stage 11 10(12.5) 5(10.9) T(74)
Stage 111 17(21.3) §(174) 21(22.0)
Stage IV 5(63) 2(43) 12(12.6)
Endometriosis location — —
Pelvic endometniosis* 80 46 0
Pelvic other than ovarian 26 0 0
Ovarian contralateral 13 13 ]
Ovarian ipsilaleral 13 3 0
Adenomyosis only 8 0 0

Ovarian endometriosis was deflined ai endometriosis in the ipsilateral or contralateral ovary at the time of diagnosis. Pelvic endomeiriosis
wats defined as endometrisois in the pelvis including ovarian endometriosis,
*Including ovarian endometriosis and adenomyosis,



Prognostic factors
AAge

ATumor diameter

ATumor origin (of endometriosis or not)
AResidualdisease

Alymphnodestatus

ASage

AOptimalcytoreduction
AChemotherapy cycles and sensitivity
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Prognosis

AUp to 60% of the patients with CCCO receive their diagnosiadge |
APoor prognosis

Aln Sagel disease, clear cell cancer recurs mivegjuently, upto 50%
of the caseswith a5-yearsurvival varying from 50% to 73%

Aln advanced disease, it has been reported that the activity of
chemotherapy Iis lower In this canceystotypes




ARTICLE

Invasive Epithelial Ovarian Cancer Survival by Histotype and
Disease Stage

Lauren C. Peres, Kara L. Cushing-Haugen, Martin Kobel, Holly R. Harris, Andrew Berchuck,
Mary Anne Rossing, Joellen M. Schildkraut, Jennifer A. Doherty

See the Motes section for the full list of authors” affiliations.
Cormespondence to: Lauren . Peres, MPH, PhD, Public Health Sciences, Undiversicy of Wirginia, 560 Ray C. Hunt Dr., Charlotteswille, VA 22903 (- mail: lepSreswing nia eda).

U 28118 incident epithelial ovarian cancer cases diagnosed inc2004

0 Within two years after diagnosis, localized/regiostdge carcinosarcoma and
distantstage mucinous, clear cell, and carcinosarcoma had a higher risk of mortality
compared with higkhgrade serous, with the most pronounced association for
localized/regional carcinosarcoma and distatdge mucinous.

U Both localized/regional and distardtage lowgrade serous and endometrioid
carcinomas had the most favorable outcomes.

12



8." v--
-
0 N
R 26|
£o 3
2 3
i '8
& ..-
i- T° 1
° 2
2 e
¢ 3
J 10 WN-
(I)N. o} -
o -
(o]
o) O 4
g‘ R j T 1 1 | l j 1 T 1
J J J J J J J J J v J 0 2 244 3% 48 60 72 84 9% 108 120
0 12 24 36 48 60 12 84 9% 108 120 Months
) Monihs Number at risk
Number at risk Hohgradeseous 13698 11098 BT) 862 34 28 M0 M0 T8 44 1
High-grade serous 3939 3378 2892 2395 1942 1525 1"n 901 661 418 206 Low-grade serous 378 320 n 22 181 147 109 87 62 k'] 16
Low-grade serous 330 29 262 26 162 150 110 82 59 4 14 2 168 13 108 20 51 Py 2 3
vl A4EY 1“7 184 L 1174 19 ain mM £ 17 161 Cle.fce" 745 464 279 189 "7 93 58 45 31 19 10 I
Clear cell 1950 1674 1419 1161 932 768 614 469 350 a1 113 UCINOUS 161 134 104 () 4l 34 2, 2
ucinous Carcinosarcoma 1039 560 39 201 130 84 60 4 26 17 6

Carcinosarcoma 342 244 173 140 109 87 4 59 43 5 9

s Hinh.cirade S€1OUS Low-grade serous === Endometrioid

Clear cell s MUCINOUS Carcinosarcoma
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Primary treatment

V The standard surgical treatmenttise sameas for other epithelial
ovarian cancers;

-Hysterectomy

-Bilateral salpingaophorectomy
-Omentectomy

-Pelvic and paraaortic lymphadenectomy
-Cytoreductive surgery

V Cytoreductive surgery should be performed for patients with stage I,
11, 1V
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CLINICAL WORKUP CLIMICAL STAGE PRIMARY TREATMEMNTH.L]

PRESENTATIOMN

Suspicious®/
palpable pelvic
mass on abdominall
pelvic axam andior
ascites, abdominal
distention

andior
Sympboms .
without source of
malignancy (ia,
bloating, palwicrk
abdominal pain, -

difficulty eating or
fealing full gquickly, =
urinary sympboms
[urgency or -
fregquency ] -

Abdominali/pelvic axam
Utrasound andy

or abdominal/pelwic
CT/MRI as clinically
indicated®f

Chest CT or chest x

as clinically indi
Complaete blood couwnt,
chemistry profile with
liver function test (LFT)
CA-125 or other tumor
markars as clinically
indicated?

Ewvaluate nutritional
status

Gl evaluation as
climically indicated
Obtain family historny©™
Refer to gynecologic
oncologist for climically

Diagnosis by previous surgeary

suspicious lesionsh

1A (fertility
desired)

IB (fertility
desired)

LA,
surgical
candidate
(fartility not
desired)

Bulky
stage M-
IV, or poor
surgical
candidate

or fissue biopsy [(cybopathalogy)
A 55, et al. Obatet Gynecol 2005 105:35-41. S

e LNSougsion.
bSoff BA, Mandel L. Dregcher CW. 2t al. Cancer 2007 109323 1-237_
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MM G N o e E izl

—
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refarral.

Birmaging perforrmed with contrast unless contraindicated.
TPETACT or MRI may be indicatad for indetarminace lesions if

results will afler mansgement.

Bther tumor markers may nclude inhibin, beta-humsan chononic
toprobedn, lActate dehydrogenass
[(LOH), carcincaermbbryonic antigen ({CEA), and CA 19-9. Saa

gonadotropin (B-hEGE), alpha-fe
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Eplay be an

Total abdominal hysteraciomy
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oncologisthd chemotherapy™!
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histologic interval debulking
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= I
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All patients
wwith owarian
cancer,
fallopian
tube cancear,
or primary
peritonsaal
CcCancer
should be
referraed for
genetic risk
evaluationc.d

hEvalmmtion by a gynecologic oncologist i recommendad for:
= All patients with suspected owarian malignancees; published data demonsbrate thal prmary
assesameant and debulking by a gynecologic oncologist results in a surndval advantage.
+ Pabtents being evaluated for necadpevant chermotherapy prior 1o being considered a psosor
sasrgical candidate.
mient of cccult sercass tubal intraspithelial carcinomas.
rgery for owvarian cancear, all women should be counsaled about the clinical
benefit associated with comibéned W and P chemotherapy administration. BMC1LClinbcs]
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DIAGNOSIS BY PREVIOUS SURGERY FINDINGS! PRIMARY TREATMENTH
Incomplete previous LCOH™ » See LCOH-1
::';gglenrgy’ and/or Suspected stage A or
= n
1. Uterus lntact IB/grade 1 or low-grade Surgical mg.ﬂgj TR
2. Adnexa intact 2 g Observation considered
3. Omentum not uspecte
« Obtain family history® removed Suspect Completion sur /]
- Refer for genetic risk 4. Documentation of residual disease ~  surgical stagi g
evaluation<d staging incomplete
= Chest x-ray or chestCT 5. Residual disease, Completion su 7
as clinically indicated® o St 1 gase ———— | Surgical staging! o
- CBC, chemis ofile
with ’LFTS try pr 6. Occult invasive Chemmorapy. (8 cycles) See.
- Institutional pathology carcinoma found Suspect residual Completion surgery/ Pathologic.
- Ultrasound and/or reduction surgery - =
abdominal/pelvic CT/MRI 7. Incomplete lymph uspmb'l:mmﬂ - '!lf - s .
as clinically indicated® node dissection :'730‘:“ i O IR ST
rkers as clinicall ", I, v
mal — y Suspect unresectable __ | Evaluate for IDS prior
indicated residual disease to fourth cycle of
= Consider tissue diagnosis chemotherapy™®
of metastatic sites Adequate previous
surgory and staging
"anary trealrnent should notbedelayed for a genehc counselmg reletral 1See Principles of Su -
“Imaging performed with contrast unless confraindicated. ISee Principles of Chemotherapy (OV-B) and Management of Drug
S0ther tumor markers may include inhibin, B-hCG, alpha-fetoprotein, LDH, CEA_  and CA 19-9. Reactions (OV-C).
See Discussion for usefulness of diagnosltic tests_ mMCarcinosarcoma, clear cell, mucinous, low-grade serous, borderline
hEvalual-on by a gynecologic oncologist is recommended for: epithelial, malignant sex cord-stromal tumors, and germ cell tumors.
All patients with suspected ovarian malignancies; published data demonstrate that primary "Pathologists recommend categorizing serous ovarian cancer as either
assessment and debulking by a gynecologic oncologist results in a survival advantage. low-grade or high-grade. Grade 2 serous is considered high-grade.
+ Patients being evaluated for neocadjuvant chemotherapy prior to being considered a poor “Completion surgery after 3 cycles is preferred; however, surgery may
surgical candidate. be performed after 4—6 cycles based on the dlinical judgment of the
* Management of occult serous tubal intraepithelial carcinomas. gynecologic oncologist
Note: AN recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN belicves that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is pecislly aged.
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ALymphadenectomy has been shown to improve survival

AThe staging system for high grade serous ovarian and primary
peritoneal cancer is also used for CCCO.

AFertilitycsparingsurgery isiot recommendedfor stage IA to C clear
cell carcinomas.
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ESGOO0varian Cancer Surgery Guidelines

ALGORITHM 1 FOR EPITHELIAL OVARIAN CANCER SURGERY

ALGORITHM 2 FOR EPITHELIAL OVARIAN CANCER SURGERY

Metastatic disease and non-epithelial - " :
3 P Epithedial avarian cancer

tumours have been ruled out

Surgical skills Available?

* Comscior borts ity prmenvstion w selectnd poung gt eres,
45 N cecopaons Sor reDperRoNed S50 g SRC SO0 IO AT OMS 00 SUGEny OF arlp SLA08 O TR0 Canoe )

STAGE HIB-1IB STAGE IRCAV

Upfront debulking surgery aiming
At complete resecton®

Patient fit for extended
radical surgery?

Pathological

Tumour extension

compatible with primary
debulking?

Neoadjuvant
chemotherapy
or palliation

Algorithm 3

TWIES secephom far B8 e g poor pabett condiion or wey eelernne sy
Shaase 0o the bowe! %00 whom NACT may be oreforabie)

18



ALGORITHM 3 FOR EPITHELIAL OVARIAN CANCER SURGERY

Neoadjuvant chemotherapy x 3 consrses

No Frogressive Disoase

Patient still not fit for ~
Patiant fit for mazor

SUrgery and tTumour spread
compatible with completo
resection

SUrgeEry or persistence of
tuMmour spread
neompatible with

coOmpliete resection

LA LET reassessmhent

after additional

COUTrSas

v

SURGERY (INDIVIDUAL INTERVAL DEBULKING
EVALUATION) SURGERY
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Int J Gynecol Cancer. 2011 Aug;21(6):1063-70. doi: 10.1097AGC.0b0 1323182181270,

Surgical and medical treatment of clear cell ovarian cancer: results from the multicenter ltalian
Trials in Ovarian Cancer (MITO) 9 retrospective study.

Magazzino F1: Kaatsaros D, Oftaiano A, Gadducci A, Pisano C, Sorio R, Rabaiotti E, Scambia G, Cormio G, Scarampi L, Greggi 5, Savarese A, Marinaccio M,
Scollo P, Pignata 5.

+ Author information

Multicenter Italian Trials in Ovarian Cancer (MITO)
O retrospective studies, in ltaly, in the years 12907

A total of 240 patient with ovarian cancer (hystological subtypgese clear cell62.9%,
mixed:34.5%)

45% of patient had stage | disease
U Lymphadenectomy was performed in 47.9% of the patient
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