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ENDOMETRIOSIS

* Endometriosis is a common gynecological disorder that is carachterised
by ECTOPIC GROWTH OF ENDOMETRIAL GLANDA AND STROMA

* The estimate PREVALENCE in the general population is about 4%

e The etiology is not fully understood but the predominant hypotesis are:
1. RETROGRADE MENSTRUATION
2. METAPLASIA: mesotelium turns into endometrial tissue
3. LYMPHATIC SPREAD: endometrial cell may spread through linfatic and vascular
channels and gain capacity for implantation in varous sites in the pelvic cavity

e Endometriosis might cause pelvic inflamation,
adhesion, chronic pain and infertility.

* Epidemiological studies have consistently shown that
endometriosis is associated with an increased risk of
ovarian cancer.
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SAMPSON AND
SCOTT'S CRITERIA

e Alreadyin 1925, SAMPSON proposed criteria for the
diagnosis of ovarian cancer arising from endometriosis:

1. evidence of endometriosis near the tumor,

2. demonstration of cancer arising within ovarian endometriosis
and not elsewhere

3. presence of tissue similar to the endometrial stroma surrounding
characteristic epithelial glands.

In 1953, SCOTT added a fourth criterion:
4. histologic demonstration of transition ofendometriosis to neoplasm

This has raised the question of whether
endometriosis is a premalignant condition.
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EPIDEMIOLOGY: quantification of the risk

Human Reproduction, Vol.28, No.12 pp. 33583369, 2013
Advanced Access publication on September5, 2013 doi:10.1093/humrep/det340
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Increased risk for ovarian cancer and
borderline ovarian tumours in subfertile
women with endometriosis
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Table Il Risk of ovarian tumours associated with endometriosis.

OMEGA cohort (hormone stimulation in IVF-treated women)
linked with PALMA (all citological and histological dignosis)
linked with NCR (data on invasive malignat neoplasm).

3657 endometriosis group

5247 comparison group

Follow up 15.2 years

1. Fist analitic group: diagnosis of CO and
BOT at the same time of endometriosis

2. Second analitic group: diagnosis of
endometriosis occurred before CO

All cases (n = 34)

HR 95% Cl
First analytic approach
Mo endometriosis (n = 5247) 1.0 Ref. 1.0
Any endometriosis (n = 3657)
Crude 79 3.0-203 116
Age adjusted 97 3.7-25.1 134
All cases (n=31)
HR 95% Cl
Second analytic approach®
Any endometriosis
Crude 70 27-183
Age adjusted 82 3.1-21.6
Adjusted for all confounders™® 84 32-72.1 127
Ovarian endometriosis® 13 4.0-31.8 150
Extraovarian endometriosis® 77 2.1-28.7 19.1
Unknown location endometriosis® 60 2.0-18.1 8.l

HR

Ovarian cancer (n = 19)

95% Cl

n cancer (n= 18)
95% Cl

25-474
28-542
29-555
3.1-724
35-1045
1.6-41.8

BOT (n = 15)

T * 3 to 8 fold increased risk of
ovarian tumors associated
with endometriosis

73 20-263

e e when excluded the info
from pathology database

4 218 the risk is lower = studies

55 15-204 using this method may have

” | a too low risk assesment

47 1.0-21.5
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EPIDEMIOLOGY:

specific or generic risk?

Association between endometriosis and risk of histological
subtypes of ovarian cancer: a pooled analysis of

; *  Data from 13 ovarian cancer case-control studies
case-control studies : o
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Karal Cushing-Haugen, Kristine G Wicklund, Jenny Chang-Claude, Rebecca Hein, Galina Lurie, Lynine R Wilkens, Michael E Carney, . . . . .
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David G Huntsman, Usha Menon, Roberta B Ness, Malcolm C Pike, Harvey Risch, Anna HWu, Andrew Berchuck, on behaif of the Ovarian Cancer
Assodation Consortium

. 1907 women with borderline ovarian cancer
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EPIDEMIOLOGY:

specific or generic risk?
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The relation between endometriosis and ovarian cancer - a
review
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PATHOGENESIS
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Published in final edited form as:

Am J Surg Pathol. 2010 March ; 34(3): 433443, doi:10.1097/PAS .0b013e3181cf3d79.

The Origin and Pathogenesis of Epithelial Ovarian Cancer- a

Proposed Unifying Theory

Robert J. Kurman, M.D. and le-Ming $hih, M.D., Ph.D.
Departments of Pathology, Gynecology and Obstetrics and Oncology The Johns Hopkins University

School of Medicine, Baltimore, Maryland

Epithelial ovarian cancer: composed of a

diverse group of tumors

* Low-grade

* Slow growing

= Encompass all histologies, including:
- low-grade serous carcinoma
— low-grade endometricid carcinoma
— mucinous carcinoma
- and some clear cell carcinomas

= They likely evolve through a step-wise
progress from borderline tumors

e Usually chromosomally stable

« High-grade
* Evolve rapidly
* Include:
~ high-grade serous carcinoma
— high-grade endometrioid carcinoma
— carcinosarcoma
- undifferentiated carcinoma
- and some clear cell carcinomas
= No recognizable precursors in the ovary
= Widespread DNA copy number changes

‘Verchurwrs Ach (X0 L) S8 290
INCRE 10 IOl MR 12 - 1T S

Ovarian carcinomas: five distinet diseases with differem
origins, genetic alterations, and clinicopathological features

Jsism & Pral

Type | (low-grade serous, endometrioid,

clear cell, mucinous, Brenner)

Type Il (high grade serous, carcinosarcoma)

Genetically more stable

Distinctive pattern of mutationsin

specific cell type
TP53 mutation very rare

Genetically unstable

High frequency of TP53 mutation

Endometriosis is

commonly linked to the
tumorogenesis of TYPE |
ovarian carcinomas and

precisely to

ENDOMETRIOD and CLEAR

CELL subtypes
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PATHOGENESIS

Endometrial tissue, by a process of
RETROGRADE MENSTRUATION,

implants on the ovarian surface to
form an endometrioic cyst

EM/CC
borderline tumor

endometriosis

./

Eutopic endometrium in women
with endometriosis exhibit
molecular abnormalities
including ACTIVATION OF
ONCOGENIC PATHWAYS

@ Borderline tumors

LOW GRADE ENDOMETRIOID
or CLEAR CELL CARCINOMA
can develop

Evidence: protective effect for tubal ligation was seen only
for endometrioid and clear cell carcinoma of the ovary
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PATHOGENESIS: what makes the

connection?

The Journal of
Minimally Invasive
Gyneoology o,

ELSEVIER
Review Article

Cellular, Histologic, and Molecular Changes Associated
With Endometriosis and Ovarian Cancer

Joao Siufi Neto, MD*, Rosanne M. Kho, MD, Daniela Freitas dos Santos Siufi, MD,
Edmund Chada Baracat, MD, Karen S. Anderson, PhD, and Mauricio Simoes Abrao, MD

Immunologic
evidence

(2) Retrograde menstruation
Endometrial cells:
n the peritoneal cavity

2
Genetic factors, hormones,
l (b) Bek-2 expression «———#——
2

A emvironment
Sifi Neto eral.  Changes tared with C. of Er and Ovarian Cancer 50 Reduced apoplosis »
and survival
(c) Adhesion molecules upregulated
Tahbe 1 ‘Adhesion to peritoneum
IFN-Y, IL6, IL-12,
B afg with nixk l (d) MMPs upregulated iNOS, IL-1, TNF-a
Implantation and invasion VEGF, EGF, IL6, IL-8
Endomeariosis-associated l - TGF-f, chemokines
(2) Angiogenesis :
e - z 2 FGF2, PG, TNF-0
Sowree Mutated gene Endometriogis Ovarian carcinoms ovarian carcinoma ™ AL ~ MMPs, growth factors
Orezzoli ctal [55) PTEN 15% 5% eciopic mplants B q
: % He I ey Scavenge debiis @ —
Geuraris et al [50] |t e P
Cancer Genome Atlas Resarch ps3 96% (high-grade serous) Bleeding in the pertoneal cavity < T s ot b i
Netwark [56] oY e
Xiaoctal [75] 7% (clear cell carcinoma) Pelvic pain Chionic inflammation
Akahiane ctal 03] 0 30 8% (clear cell carcinoma)
Auneret al [64] KRAS =50% (mucinous) 10%-20% >
Mayr & al [69] & Peritoneal fibrasi =
eritoneal fibrosis
Stewar etal [71] 20% N Impaired reproductive function .
Xiaoetal [74] ARIDIA 6% 42.3% (clear cell carcinoma) . o
Wicgand ctal [74] 4% (clear cell carcinoma) autoantigens to autoreactive T cells NKoels  NKT &IE\‘
m‘f"’“"m’d “‘“’:“'“’“" l Reducad killing of —
high-grade semns . refiuxed endomelrial cells Reduced secrefion of reguialory
Miso ct al 78] HNF-If BI% 92.3% (clear cell carcinoma) b el cytokines (L4, IL-10) that
Reduced killing of DCs control autoimmunity

presenting autoantigens

TRENDS in Woleour Medicine
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PATHOGENESIS: what makes the

.
Connectlon ) The NEW ENGLAND JOURNAL of MEDICINE
L

“ REVIEW ARTICLE ”

‘ABNORMAL
ENDOMETRIUM”

MECHANISMS OF DISEASE

Endometriosis

Serdar E. Bulun, M.D.

C Ectopic endometriotic tissue

Precursor cox-2 High PGE; B Survival and inflammation of endometriotic tissue
High PGE; Interleukin-18 VEGF
Precursor CEPIPEE High estrogen i iand ITstradiol
s ocally
Estradiol A ) 4 CHOIT:;IR [inflammation |«—pc; COS Arachid d
lscc SFL E(Fi
pes B
Corepressor Coactivator J 17;20-%56 e I HSD1781
o Ao
Sans Sotos | SFLorERs e EUTOPIC ENDOMETRIUM in women with
Vielhisted O Unmetyised - endometriosis has intrinsic molecular
‘ ? CpG ? CpG vl—-SFl or ER-B8
Arachidonic 2cd abnormalities including activation of oncogenic
}“’”‘— E“’ﬁ—“j““ pathways. These changes presumably enable
Pcizz *T implantation, survival, and invasion of the
WA endometrial tissue in the ovary and in the
Cholesterol —»—-ArOMatase Estradiol ‘HSJHBZ Estrone p e rlto n e a | S u rfa Ces
Figure 4. Epigenetic Changes in Endometriotic Tissue.
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PATHOGENESIS: what makes the

“ABNORMAL connection?
ENDOMETRIUM”

C Ectopic endometriotic tissue

S 1. High COX2 and AROMATASE levels
y y = increased PGE2 and ESTRADIOL

2. Decreased progesterones receptors levels in stroma cell
— DISRUPTION OF THE PARACRINE PATHWAY that
inactivates estradiol and PROGESTERONE RESISTANCE

B Survival and inflammation of endometriotic tissue O r i g i n a te fro m
Interleukin-13 VEGF ove rexpression of

V odin| odin;
i romote region
Cholesterol m /@/ SF]. and ‘?M:Chgthd?Ummynd LEM

l l—-sn

| ) B fgf T —— ESTROGEN —

A Q RECEPTOR B in = R

: H ~ i’ endometrioic T 1

l . stromal cells T
Cholesterol —»——s AOMASE oy o) JUSDITB2, oy

Figure 4. Epigenetic Changes in Endometriotic Tissue.
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PATHOGENESIS: what makes the

connection?

Immunologic
evidence

I PROINFLAMMATORY

CYTOKINES I PERITONEAL

MACROPHAGES

§ aroroxicrry
OF NATURAL KILLER and T-CELL

Defective system with altered NK and PM

activities:

* Increased local production of factors
promoting ANGIOGENESIS and
IMPLANTATION OF ENDOMETRIAL CELL

e Reduced killing of ECTOPIC
ENDOMETRIUM

* Rediced killing of DENDRITIC CELLS

* Reduced secretion of REGULATORY
CYTOKINES that control autoimmunity

\
‘i-._.« Endometrial cells

DCs presenting released
autoantigens to autoreactive T cells

Autpantibodies and autoimmunity

TRENDS in Molecular Medicine Vol.9 No.5 May 2003

Review
PR
fisivier

Pathogenesis of endometriosis: natural
immunity dysfunction or autoimmune
disease?

Giuseppe Matarese’, Giuseppe De Placido?, Yorgos Nikas® and Carlo Alviggi®

(a) Retrograde menstruation

®
?

o~ Gengtic factors, hormones,
e B

environment
2 S
+

Reduced apoptosis
and survival /

(c) Adhesion molecules upregulated

| in the peritoneal cavity

L (b) Bcl-2 expression «——F

Adhesion to peritonsum 7 ®

IFN-y, IL-6, IL-12,

l (d) MMP's upregulated iNOS, IL-1, TNF-at

Implantation and invasion \

l {e) Angiogenesis

Growth and maintenance of ‘\+
ectopic implants

l (f) Hormenal cycles

VEGF, EGF, IL-6. IL-8

TGF-f, chemokines

FGF2, PG, TNF-t
Q53 o

+

Scavenge debris
Tissue remodelingfrepdir

/+

Pelvic pain Chronic inflammation

Peritonegal

e & & o e
Bleeding in the peritoneal cavity M2 macrophages M1 macrophage;

0515
Impaired reproductive function

NK cells  NKT cells
l Reduced killing of
refluxed endometrial cells Reduced secretion of regulatory

cytokings (IL-4, IL-10) that
Reduced killing of DCs control autoimmunity

presenting autoantigens

TRENDS in Molscular Medicing
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PATHOGENESIS: what makes the

connection?
Immunologic
eVi d ence R EG U LATO RY T ﬁ;;;;i’:;_’; Cells in Human Ovarian Cancer
LYMPHOCYTES

Dong-Jun Peng,' Rebecca Lin,” and Weiping Zou" **

(suppress the activation
of immune system)

t FOXP3-POSITIVE LYMPHOCYTES has been observed in the
eutopic endometrium of patients with endometriosis during ‘F . '
the secretory phase of the menstrual cycle '

t FREQUENCY OF TREGS in the peritoneal fluid in women with endometriosis -
compensatory anti-inflammatory mechanism and may account for abrogated local
cellular immune responses

ENDOMETRIOSIS and OVARIAN CANCER share similar immune aspects such as increased
levels of Foxp3 and Tregs, resulting in malfunction of the immune system and creating
conditions for disease establishment.
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PATHOGENESIS: what makes the

connection?

. EVIdENZG_! NEOANGIOGENESIS
immunologiche

LYNPHANGIOGENESIS

t values of LYMPHOVASCULAR DENSITY are
observed in the endometriotic tissues
compared with adjacent healthy tissue

sWVEGFR-1 VEGFR-1 HRP-1 VEGFR-2 NRF-2 VEGFR-3
f%‘ig ':' %g i t EXPRESSION of VEGF C and D, both
\ irolle Loy M important factors in lymphovascular
- ;;;A_’él / & R growth produced by endometriotic
@i @Cﬁé} epithelial cells, suggests the presence
r_xl o i {‘Ei:) of lymphangiogenesis in deep
assEmbdy  reomanizabon L ! . .
/am endometriosis
ﬁa{ Vaseular plt:n/e;;;y Survival Frnl-raLtl-:-n
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PATHOGENESIS: what makes the

connection?

- Several studies have shown evidence of
MONOCLONALITY in endometriosis, a characteristic

of malignant lesions, with a positive frequency in
60% to 100% of the samples studied

MONOCLONALITY ==

Can contribute to
development of endometriosis
alone and no doubt represent
—> important mutagenic events

MICROSATELLITES

LOSS OF HETEROZIGOSIS &

detected in 12 samples of ovarian tumors associated with endometriosis and in 12
samples of ovarian endometriosis only (9p, 11q, 22q) = OVARIAN ENDOMETRIOSIS
AND OVARIAN TUMORS MAY HAVE SIMILAR GENETIC ORIGIN
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PATHOGENESIS: what makes the

connection?

é Mutation genes frequently occured in
endometrial and ovarian carcinomas

Sigft Neto et al. Changes Associated with Correlation of Endomeiriosis and (varian Cancer 59
Table 1
Frequency of genetic altemtions associated with endometriozis and malipnant neoplasms
Endomstriosis-ass ociated
Source Mutated gene Endnmetricsis v arinn carcinoma O ATTAN CATCITO M
Orezzoli et al {55] FTEN 15% 75%
Giounaris et al [5Y9)
Cancer Genome Atlas Research pi53 96% (high-grade serous)
Netwark | 56]

Ximoctal [78] 7% (clear cell carcinoma)
Akshane et al [63) 0 A0 % jelear cell caromoma)
Auneret al [65] KRAS =50% (mucinous) 10%—20%
Mayr o al [69]
Stewan et al [71] 205
Xiaoet al [T8) ARTDNA Bl 6% 42 3% (clear cell carcinoma)
Wicgand etal [ 74] 6% {clear coll carcinoma)

AW {endometnoid carcinoma)

(¥ (high-grade semus)
Xinoetal [ 78] HNF-IR 3BA% 92 3% (clear cell cardnoma)
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PATHOGENESIS: what makes the

connection?

Tabils 2 | mIRNA profiing ssudics in human opithellal cwarian cancers.
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PATHOGENESIS: malignant

transformation of endometriosis

Int J Clin Oncol (2009) 14:383-391 © The Japan Society of Clinical Oncology 2009
DOI 10.1007/s10147-009-0935-y

REVIEW ARTICLE

Masaki Mandai - Ken Yamaguchi - Noriomi Matsumura

Tsukasa Baba . Ikuo Konishi I N F LAM MATI O N
Ovarian cancer in endometriosis: molecular biology, pathology,
and clinical management

 inflammation
oxidative stress (Fet++)

(unopposed)
estrogen

history of
endometriosis

carcinogenesis hormone-induced stress-induced
with miillerian carcinogenesis carcinogenesis
differentiation \ | | |
serous carcinoma endometrioid clear cell
mucinous carcinoma carcinoma carcinoma
miillerian borderline tumors
etc. prototype of EAOC | stress-responsive
PO T — e phenotype of EAOC

proliferative activity chemoresistance

Jdapan Saciety of Clinizal Oncology
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DIAGNOSIS: biomarkers - a way to

detect CO earlier

ENDOMETRIOSIS OVARIAN CANCER

elevated in 47% of early disease and
t CA 125 t in 80% to 90% of advanced case
Overexpressend in
H E 4 t endometrioid and serous
tumors
Risk of ovarian
RO MA malignancy algoritm

Panel of 5 biomarkers in
SUSPECTED OVARIAN MASSES: OVA 1 | BLOOD TEST There are NO
1. CA-125, BIOMARKERS that
2. b2 microglobulin, identify patients with
3. apolipoprotein Al, endometriosis at
4. Prealbumin, elevated risk of
5 transferrin

ovarian cancer
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DIAGNOSIS: biomarkers - a way to

detect CO earlier

40= . -
[ -]
304 og® oo -.;T.-
o P o an T 2w
e @
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204 o °
104 N
0

] L Ll | |
miR-16 miR-21 miA-15b miR-195 miR-191

Marker

Clinical Cancer AR
Research

Plasma MicroRNAs as Novel Biomarkers for Endometriosis and
Endometriosis-Associated Ovarian Cancer

Swati Suryawanshi, Anda M. Viad, Hui-Min Lin, et al

Clin Cancer Res 2013;19:1213-1224. Published OnlineFirst January 29, 2013,

Found 4 miRNAs (miR-15b, 16, 21,
and 195) differentially expressed in
human EAOCs from healthy controls

circulating miRNAs may serve as promising
biomarkers with high sensitivity and specificity
FOR EARLY DETECTION and DIAGNOSIS OF
ENDOMETRIOSIS AND EAOCS
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DIAGNOSIS: ultrasound

Ultrasound Obstet Gynecol 2011; 38: 99-106
Published online in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.8970

Ovarian cancer arising in endometrioid cysts: ultrasound
findings

A. C. TESTA*, D. TIMMERMANT{, C. VAN HOLSBEKE$, G. F. ZANNONIS, S. FRANSIS,
P. MOERMAN®**, V. VELLONES, F. MASCILINI*, A. LICAMELI*, M. LUDOVISI*, A. DI LEGGE*,
G. SCAMBIA* and G. FERRANDINA+

*Department of Obstetrics and Gynecology, Catholic University, Rome, Italy; T Department of Obstetrics and Gynecology, University
Hospitals Leuven, Leuven, Belgium; tDepartment of Obstetrics and Gynecology, Ziekenhuis Oost-Limburg, Genk, Belgium; §Department
of Pathology, Catholic University, Rome, Italy; {Department of Pathology, Ziekenhuis Oost-Limburg, Genk, Belgiwm; ** Department of
Pathology, University Hospitals Lenven, Leuven, Belgium; 11Gynecologic Oncology Unit, Catholic University, Campobasso, Italy

= = Nt — Sonographic characteristics of
,,L,Lf.?iﬁi’fiﬂfil;fiii?:ﬂ?Libiii‘ffﬂfl?ii"ﬁfﬁﬁi:féﬂﬁ;ﬂ;iii°’l?iﬁ"&li‘fiiﬁ ,;u:u MALIGNANT TRANSFORMATION in
————" endometrioid cyst:
* Presence of solid tissue

* Heterogeneous cystic content
e Solid tissue with positive Doppler

signals
e Papillary projection more frequent

Figure 2 Grade 1 endometrioid ovarian carcinoma that developed in an endometrioid cyst in a 49-year-old-paticnt. The ovarian lesion
appeared as a unilocular-solid lesion (largest diameter of mass, 134 mm) with a papillary projection (height = 60 mm) (a), which was
moderately vascularized at color Doppler examination (b).
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PROGNOSIS

ONCOLOGY
Prognostic analysis of ovarian cancer
associated with endometriosis

Sanjeev Kumar, MD; Adnan Munkarah, MD; Haitham Arabi, MD; Sudeshna Bandyopadhyay, MD;
Assaad Semaan, MD; Kinda Hayek, MD; Gunjal Garg, MD; Robert Morris, MD; Rouba Ali-Fehmi, MD

ENDOMETRIOSIS ASSOCIATED CE s
OVARIAN CANCER has a much Survival analysis
better survival rate than Variable _ EAOC oc
OVARIAN CANCER Early-siage sunival
By Ta% 86%
Median Mot achieved Mot achieved
Late-stage survival
By 5% 0%
EAOC patients were more Median 57 mo 38 mo
. Owverall survival
likely to have: = = =
* Low grade Median 199 mo 52 mo
o Early stage tumors EADC, endometriosis-assoctated varian cancer; OC, ovarian carcinoma without andometricsis.

Kumar. Ovarian carcinoma associared with endomerriosis. Am [ Obsoer Gymecol 200 1.
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TAKE HOME MESSAGE

Pre-operative counselling and work-up is
CRUCIAL in the clinical management of women
with endometriosis

Pay attention to SUSPICIOUS SITUATION: ‘
e Women > 40 years

e Suspicioud ultrasound
e CA 125 very high




