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Endometriosis is a curious pathology that has been the topic of many international
publications. Its etiology remains mysterious but seems to have multiple causes. It is
a complex disease whose lesions are very heterogeneous in where they can occur
(deep endometriosis, superficial, ovarian cyst), extent, associated symptoms, evolution
or aggressiveness of the disease, and response to treatments. Furthermore, it evolves in
pushes, remains autonomous, and is responsible for both superficial and deep lesions
that explain its two most well know challenges: pain and infertility. It has always been
classified by the size of its anatomical lesions— Acosta classification (1), revised by the
American fertility society (AFS) (2), and the American society of reproductive medicine
(ASRM) classification with a description of the disease at different stages: minimal (score
of 1 to 5), mild (3-12), moderate (16 to 40), and severe (>40) (13). If this classification
provides a complete repertoire of implants (anatomic) (10), the attribution of points is
arbitrary. In fact, the size of the lesions is not synonymous with the difficulty to treat them
surgically. Their location, if deep, is larger than the size of ovarian endometriomas. In
addition, small anatomical but evaluative lesions will have a larger impact than big fibrous
and stable lesions (Figure 1). Thus, attempts to explain their inflammatory side effects
have been proposed (14, 15). The French classification nodule, ovaries, adhesions, tube,
and inflammation (FOATI) (10) has had the merit of taking this phenomenon into account.
In our opinion, we must go much further and propose an amendment in this classification,
taking into account the evolution of the lesions and their deep molecular biology because
in reality, the lesions are not at the same stage.
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Peritoneal initial lesions with liquid fluid

FIGURE 1 | Small inflammatory lesions of endometriosis.

We have begun to demonstrate (7) an embryological origin,
chromosomal instability, as well as genomic and proteomic
abnormalities (16-18). These problems are related to
pharmacologic testing during a wild hormone therapy that
does not take into account the phenotype of lesions. Indeed, it is
possible using a common model, breast cancer. An endometriosis
profile is necessary to know its phenotype, such as hormone
receptors, proliferation of rank, Mib-lor (Ki 67%), growth
factors, and oncogenic factors (17-19).

The peritoneal fluid is one of the factors in endometriosis
diffusion in the ovaries (6, 19), deep forms under and peritoneal.
In order to address the need of improving endometriosis
diagnosis and management, we have developed EndoGram®,
a prognostic test based on a signature of 14 biomarkers and
validated in a first prospective study. For each patient, it allows
us to determine: (1) the risk of recurrence of the disease after
2 years in order to identify the patients with a high risk of
recurrence from the first diagnostic surgery, and to adapt their
follow-up treatment to better detect the recurrence of the disease;
(2) the presence or absence of the receptors targeted by the
hormone treatments used at the present time—this information
on hormonal sensitivity will serve as a decision-making aid
for the surgeon to prescribe the most appropriate and effective
therapeutic strategy; and (3) the best fertility strategy if the
patient wishes to become pregnant. For the last one, depending
on the age of the patient and the profile of her lesion as
defined by the EndoGram® test, the surgeon will be able to
optimize the patient’s fertility strategy and reduce the number
of failed in vitro Fecundation occurrences. Thus, some minimal

anatomical forms are very aggressive with infertility, medication
ineffectiveness, and persistence/recurrence despite surgery (19),
where large ovarian cysts accessible to laparoscopic surgery do
not reoffend. This makes the surgical diagnosis of the disease and
its management difficult, as well as still too dependent on the
experience and dexterity of the surgeon.

To meet this clearly identified need, the EndoGram® program
has the aim of identifying specific markers of this heterogeneity
and giving a unique and personal photograph of the stage of
endometriosis for each patient, through an innovative analysis of
the biopsies taken during diagnostic surgery. This information
can then be used by the surgeon to adjust the therapeutic
approach in particular. This article reveals all the characteristics
of the disease for each patient. This article allows us to define a
therapeutic attitude whose primary goal is not to let the time of
the in vitro fertilization program (IVF) pass in young patients,
and to respect the recommendations of the European Society of
human reproductive medicine (ESHRE) (11) on a single, non-
aggressive surgery that respects the ovaries and their follicular
count. It should also be noted that this proliferative side explains
that pregnancy and menopause do not cure the disease, but
can only improve it. New molecules can be used according to
this profile.

DIFFERENT CLASSIFICATIONS FOR
ENDOMETRIOSIS

Endometriosis is a major and disabling gynecological disorder
affecting 10% of women of reproductive age, or 180 million
women worldwide. It is caused by tissue similar to the
endometrium that develops out of the uterus and colonizes the
abdominal cavity, sometimes with involvement in the lungs.
Moreover, it results in severe and chronic pain that is oftentimes
unsustainable, causing infertility in more than 40% of women
with endometriosis. It is a debilitating and costly disease that
represents an annual expenditure of 30 billion euros in Europe
(written statement on endometriosis in the European Parliament
2005) and 49.6 billion dollars in the United States (20). Despite
these alarming figures, there is no definitive treatment for the
disease. Most of the time, the therapeutic strategy involves
combining surgery with hormone therapy. Thus, diagnostic
surgery is also therapeutic with the removal of all visible lesions.

It is therefore necessary to create a classification to assess the
stage of the lesions and thus, better treat them. Before ASRM
or revised AFS classifications, many of them were proposed by
Wicks and Larson (12), Huffman (21), Acosta et al. (1), Kirstner
et al. (22), and Buttram (23). In 1979, the American Fertility
Society created the AFS classification (13), followed by a revised
form in 1985 (2). In 1996, the committee of the American
Society for Reproductive Medicine (ASRM) added to the revised
classification a description of peritoneal implants (red, white, and
black) (10) (Figure 4) with different grades and defined scores:
minimal (scores 1-5), mild (6-15), moderate (16-40), and severe
(>40) (Figures 4, 5). However, these scores are arbitrary. The
given points do not take into account inflammatory phenomena
(Figure 5). We know that small, progressive lesions can be much
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more aggressive in the pelvis and “harmful” to fertility than giant,
calm anatomical lesions. Indeed, it is easy to understand why,
in the literature, there is so much discordance in treatments and
results because the lesions do not have all the same characteristics
(10). Adamson and Pasta proposed an index of endometriosis to
predict pregnancy rate using IVF program (24). Finally, Tran and
Belaisch (10) developed the FOATT classification in 1991-1992,
which became FOATT ARVS (F, foci for superficial implants; O,
ovarian endometrioma; A, adhesions; T, lesions of the tubal wall;
I, inflammatory appearance; A, adenomyosis; RVS, involvement
of the recto vaginal wall) in 2010 after revision (Figure 3).
Therein, points are given as 0, 1, and 2, and this classification
gives 2 points for functional consequences of lesions (Figure 6).

The need for a new profile that takes into account not just the
size of the lesions, but also their evolution potential is closer to
reality. Endometriosis is a dynamic disease in the sense that time
is its partner. Its phenotypic potential becomes a considerable
help for the administration of hormonal treatments, for the
decision of PMA, for the preservation of fertility factors, for
the quietness of the couple, and for a satisfying and flexible
therapeutic approach near the pathogenesis.

WHAT IS ENDOGRAM®?

Concept and Approach

The EndoGram® project began in 1995 on the basis of the
fact that endometriosis is a complex disease whose lesions
are very heterogeneous on the part of their location (deep
endometriosis, superficial, ovarian cyst, etc.), extent, associated
symptoms, the evolution or aggressiveness of the disease, and
response to treatments. Thus, some minimal anatomical forms
are very aggressive with infertility, medication ineffectiveness,
and persistence/recurrence despite surgery (25-27), where large
ovarian cysts accessible to laparoscopic surgery do not reoffend.
This makes the surgical diagnosis of the disease and its
management difficult, as well as still too dependent on the
experience and dexterity of the surgeon. To meet this clearly
identified need, the EndoGram® program aims to identify
specific markers of this heterogeneity and give a unique and
personal image of the stage of endometriosis for each patient,
through an innovative analysis of the biopsies taken during
diagnostic surgery. This information can then be used by the
surgeon to adjust the therapeutic approach and, in particular,
to determine for each patient the risk of recurrence and its
hormonal sensitivity.

The rate of recurrence, however, remains very high (about
50% in 2 years) and for some patients, unfortunately more
than a dozen operations are performed. These surgeries are
often extreme and radical with organ ablations (bladder,
terminal colon, hysterectomy, and oophorectomy), risks of
major complications, and increased morbidity. The chances of
conceiving after the second surgery are half as high as after
the first surgery due to a decrease in the ovarian reserve
(28). Once the surgical diagnosis and treatment are made,
different hormonal treatments can be proposed. However, these
treatments are not specific, are ineffective, and often associated
with many serious side effects (loss of bone density, virilization,

acne, weight gain, depression). Therefore, it is imperative to not
be aggressive, to comply with ESHRE recommendations (chapter
5), and to preserve the fertility of these patients by using mild
solutions, by reserving laparoscopy for the diagnosis, sampling,
and profile of the disease.

EndoGram® Proposes a Unique Analysis of
Endometriotic Tissues, an Expertise for a
New Therapeutic Strategy (Figure 2)

The examination of the lesions arose from a comparison between
endometriosis and breast cancer. It is possible to identify the
lesions before a therapeutic approach through grade, MIB-
1 (Ki 67%), phenotype with progesterone receptor assays,
estrogen, androgen, and oncogenic and proliferation factors. The
peritoneal fluid is rich in factors (Her2/neu, Myc, etc.). Moreover,
it behaves like the peritoneal vector of dissemination of the
disease, promotes angiogenesis and implantation of lesions, and
recovers the protein information after apoptosis to allow young
lesions to express themselves.

EndoGram® defines an endometriogram, a real ID card of
the disease, evolution of the disease, and aggressiveness label. In
addition, the EndoGram® report includes cell line proliferation
test (16), phenotype analysis using immunohistochemistry for
each specimen, genotype analysis (16-18), histology glass slide
pictures, and aggressiveness and progression scores of the
disease. Endogram® also provides surgeons with detailed reports
that significantly add to the clinical information currently
used to determine which therapeutic options are considered.
Furthermore, it will be complementary to the AFS classification.

That research relied on a first series of 35 biomarkers identified
by the scientific founders of the company, who have spent more
than 20 years working on this disease, and by the academic
team’s partners. The precise nature of these biomarkers is kept
confidential. The markers of interest belong to the families below.

e Angiogenesis. The vascular endothelial growth factor (VEGF)
is a key mediator of angiogenesis. It is suggested that
it contributes to the development of endometriosis by
encouraging the neovascularization of endometrial cells that
invade the peritoneum.

e Inflammation/cytokines- One of the main characteristics of
endometriosis is its inflammatory nature (Figure 6). It has
been shown that cytokines released by immune cells play an
important role in the pathogenesis of endometriosis (29).

e Immunology-Endometriosis is associated with changes in
cellular and humoral immunity. Natural killer cells exhibit
inhibited activity with a defect in the elimination of refluxed
menstrual debris. Macrophages are hyper activated and secrete
growth factors and pro-inflammatory mediators that stimulate
cell proliferation.

e Hormones-Estradiol is found in high concentrations in
endometriotic lesions (30). Estrogen is a powerful stimulus of
angiogenesis by a direct increase in VEGF expression (31, 32).
The 17p-HSD enzymatic defect responsible for the conversion
of estradiol to Estrone leads to an accumulation of estradiol in
endometriotic lesions (33).
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Treatment proposals
Grade 1: hormonal treatment and surgery by laparoscopy
Grade 2: IVF program but no hormonal treatment
Grade 3: IVF followed by a hormonal treatment
Grade 4: no hormonal treatment, laparoscopy for a surgical
treatment or IVF

FIGURE 2 | Treatment according to the stage of Endogram.

e Proliferation/invasiveness-Endometriotic ~ cells are less
sensitive to apoptosis, which could promote their spread
and implantation at ectopic sites (34). Overexpression of
estrogen receptors (ER), receptor resistance to progesterone,
and deregulation of NF-kappa activation leads to increased
proliferation of endometrial cells, inflammation, and
angiogenesis (35).

e Stem cells-Stem cell markers (CD9, CD34, ¢-Kit, and Oct-4)
are present in endometriotic lesions that, in particular, should
be determined for each patient the risk of recurrence and
hormonal sensitivity.

Currently, in view of the therapeutic excrements practiced
in endometriosis, this biological profile is a true mapping
of the disease and a true personalized medicine, making
possible the time of IVF to give the patient every chance for
its fertility. Of note, the surgery must comply with ESHRE
recommendations, and the hormonal treatment must follow the
results about receptors.

HYPOTHESIS, A WARBURG EFFECT?

The origin of the disease remains obscure. However, a possible
embryological origin has been demonstrated by a preliminary
study (7). The need to define proliferation markers is related
to previous studies of the causes of proliferation (4, 7, and
9). The lesions have genetic abnormalities (36) that are found
statistically in almost all lesions: damage found by chromosomal
instability of the nucleus DNA and on the p and q arms of
chromosomes 1p, 7p, and 22q (6) (Figure 3). Furthermore, the
chromosomal instability is an alteration of the chromosome
constitution occurring in various pathological conditions, such
as the fundamental property of neoplastic cells, precancerous
lesions, chronic inflammatory conditions, infectious diseases,
and diseases induced by viruses (herpes, Human Papilloma Virus,
Epstein Barr Virus).

The genomic instability appears in two different types: (1)
chromosomal alterations in non-neoplastic precursor lesions
and mutation of the P53 gene, and (2) errors in DNA
replication detected by microsatellite instability (deficiency in
DNA mismatch repair mechanism). For endometriosis, we have
observed such instability with chromosome number changes (4),
chromosomal deletions (6), translocations, and point mutations
in particular genes, nuclear DNA content, telomerase function,
errors in DNA replication (18, 19), presence of endo mitosis,
premature centromere disjunctions (PCD), and micronuclei.

Representative CGH result showing loss of DNA sequences
on chromosomes 1, 7 and 22 in an endometriotic lesion.
Individual exemples of fluorescence ratio profiles(right) and
digital images (left).

JBJ : Major

FIGURE 3 | Genomic abnormalities in most endometriosis implants.

In a previous publication (6), the authors showed a loss of
heterozygosity (LOH). These studies have been conducted using
DNA from histologically homogeneous endometriotic tissues.
Forty lesions were studied, wherein the authors found that
inactivation of tumor suppressor gene(s) may play a role in the
development of endometriosis. Fluorescence in situ hybridization
(Fish) (37) analysis has revealed more clonal aberrations than
conventional cytogenetic analysis in a number of altered tissues
(38). However, the comparative genomic hybridization (CGH) is
the best test as a molecular cytogenetic method able to discover
and map genomic regions for chromosomal gains and/or losses
in a single experiment (39). Regions showing an increased
copy number (gain or amplification) may harbor dominant
oncogenes, whereas regions with a decreased copy number
(loss) may contain tumor suppressor genes (6). Therefore, it is
the loss of either essential genes or even entire chromosomes
that explains the high invasive potential of the endometriotic
cells. Genomic alterations (rearrangements) initiated by telomere
dysfunction, for instance, can be a primary event that facilitates
endometriosis initiation and spread (18). In another publication
(40), the authors showed that an aerobic glycolysis marker
expression is increased in endometriosis lesions compared to
eutopic endometrium and in the peritoneum of women with
endometriosis compared to women without endometriosis.

OTHER HYPOTHESIS

In the beginning, there are ectopic endometrial cells derived from
cells having embryologic origin (7) that missed migration to the
urogenital sinus. These cells will therefore stay in an ectopic
location. The other well-known cause is the retrograde flow of
cells in the peritoneal cavity during menstruation. In 80-90% of
women, retrograde menstruation is observed (41), but compared
to these numbers, only 10% of the female population present
endometrioses. Endometrioses may be induced by mesenchymal
cells, stem cells, or endometrial tissue (42, 43). All these cells
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Classification de I'endométriose
Hom Data:
Intervention ralisée :
ENDOMETRIOSE <lam 1-3am >3am
Péritoine Superficielle 1 2 i
Profonde 1 4 [
Ovaires Superficille {chts droit) 1 2 4
Profanda 4 16 i)
Superficielle cté gauche) 1 1 4
Profanda 4 16 Fil]
OBLITERATION DU CUL-DE-SAC POSTERIEUR Partielle (ompléte
4 20
ADHERENCES Surface<1/3  Surfacede1/3-23  Surface>23
Ovaires Fines (cité droit) 1 2 4
Denses 4 8 16
Fines (cité gauche) 1 2 4
Denses 4 8 16
Trompes Fines (cité droit) 1 2 4
Denses { ) 16
Fines (cité gauche) 1 2 4
Derses 'y g 16
1. Si Fextrémité fimbride da Ia trompe utérine est complétement obstruse, établir a scom 3 16. Stades - stade | {minime) - 1-5; stad I {légére) - 6-15: g
stade lll (modérée] : 16-40; stade IV {grave) : > 40. Revised ASRM Classification. Fertil Srenl 1957, 67:819. !
:
D'apres TAEsican Society o Repductes Mesdne.
FIGURE 4 | ASRM classification.
will initiate a reaction of the immune system. This reaction will Once puberty starts with the release of sexual hormones,
be different depending on its origin and be influenced by the  ectopic endometrial cells are stimulated and even if they are
genetics of the cells. in a vascularly unfavorable place, they start to propagate. This
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Table 1. The Amercan Fertilty Socety Revised Classf cation System?
Lesion<1 cm, Lesion=1-3 cm, Lesion>3 cm,
Site Endometrosis points points points
Pentoneum Superfcal 1 2 4
Deep 2 4 6
Ovary
Aght Superdcal 1 2 4
Deep 4 16 20
Left Suparfcal 1 2 4
Deep 4 16 20
Pasterior culdesac Partal obliteration
oblitemstion 4 poims
Complete obliteation
40 points
Site<1/3 Site=1/3-2/3 Ste>2/3
Site Adhesion type erclbhsed, points erclsed, points erclsed, points
Ovary
Aght Filrry 1 2 a4
Denss 4 8 16
Left Filrry 1 2 4
Dense 4 8 16
Tube
Aght Filrmy 1 2 4
Denses 4 8 16
Left Filrmy 1 2 4
Denss 4 8 16
*Stage of endometrosis is determined by the total number of points assigned to e ndometriotic lesons and adhe -
sons. Stage | (Minimal) 1-5 points; Stages |1 (Mild) 6-15 points; Stage |l (Modemte) 16-40 points; Stage IV
[Severs) > 40 points.
FIGURE 5 | With ASRM Classification agreement. In this anatomical classification, points are given according to the size and location of the lesions to obtain a
gravity score.

event initiates several processes in a cascading manner. First,
production of reactive oxygen species (ROS) is stimulated by an
increased metabolic turnover of cells and activation of factors for
angiogenesis, attracting stem cells for neovascularization through
cell signaling by ROS. Second, oxidative stress is provoked by
several factors including stimulation by sexual hormones in
concert with propagation of cells (increased energy production
in mitochondria), immune reaction of the peritoneum (an
immunologic reactive organ), and degradation of hemoglobin
and toxic effect of iron by the Fenton reaction. ROS production
itself serves as a stimulus by cell signaling for more propagation
and immune reactions with a positive feedback mechanism
potentiating it. Third, an important misbalance between ROS and
the anti-oxidative defense mechanism of the cell becomes toxic
and induces chromosome instability. If the shock is significant,
DNA damage can occur followed by necrobiosis. Finally, all
these processes can change the cell metabolism and induce
aerobic glycolysis (43). This switch, termed Warburg effect, is
to satisfy the needs for structural molecules like lipids, proteins,
and nucleic acids, and at the same time, to diminish oxidative
phosphorylation to protect the cell from the damaging effect of
ROS by decreasing the production of ROS.

In certain circumstances, inflammation, acidosis, and
continuous DNA damage by ROS can even drive endometrioses
to malignant transformation (42), depending on four factors:
origin of cells; reaction of the immune system; location of
ectopic endometrial cells; and ingestion of hormones and
toxic molecules. All these factors interact with each other and
drive a new balance, which will be different depending on the
staging of endometriosis and the endogram. Endometriosis
causes important inflammation by the interaction with the
environment, thereby increasing ROS production (44-46).
In turn, ROS induces DNA damage, while endometriosis
produces cytokines. Unfortunately, there is no efficient and
causal treatment for endometriosis. This makes the surgical
diagnosis of the disease and its management difficult, in addition
to problem that the effectiveness of a surgical intervention is still
too dependent on the experience and dexterity of the surgeon.
To meet this clearly identified need, Endodiag has developed
the EndoGram® program with the aim of identifying specific
markers of this heterogeneity and giving a unique personal
photograph of the stage of endometriosis for each patient,
through an innovative analysis of the biopsies taken during
diagnostic surgery.
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Foati Score and description
classification
_ Cumulative 0 None
Diameters of Deep 1 <1cm
and/or superficial 2 2to5cm
Nodules
Typical lesions %
(Black)
White lesions %
Red lesions %
0 Normal
1 <1cm
2 1to3cm
3 3to5cm
4 >5cm
0 NONE
1 Mobility of adnexa is maintened
2 Mobility of adnexa is partial
3 No mobility of adnexa
D Filling of poach of douglas
0 Normal
1 Partial occlusion
2 Total occlusion
3 Bi or multi focal
DlFEmmaionl LEsS 0 More (+)
FIGURE 6 | Foati classification.

DISCUSSION

The discussion is how to use this data in practice. The
objective will be a prospective, multi-centric international study
to confirm, on a large scale, the selection of a combination
of biological markers, in order to first establish a diagnosis of
endometriosis from an endometrial biopsy. Moreover, codifying
the disease in stages (19) makes it possible both to avoid mistakes
in medical treatment (such as giving progestogen alone to treat
endometriosis with negative receptors) and to perform aggressive
surgery when there is an indication of IVF in a woman whose
age changes in her forties and whose anti Mullerian Hormone
(AMH) is no longer satisfactory.

ESHRE RECOMMENDATIONS FOR CARE

EndoGram® is perfectly in alignment with the recommendations
of the ESHRE, and allows us decide the time of the IVE, whether
to operate surgically in order to respect the rules of a gentle
management of the lesions described by ESHRE (this will, by
limiting the adhesions, respect the pelvic anatomy as much as
possible and thus limit the pain), and to not give hormones or
progestin alone in the hormono-independent forms.

Management of Ovarian Endometriomas
For the Fertility

The main issue is the management of a woman with ovarian
endometrioma who is considering using IVF. The major concern
is whether the resection of endometrioma leads to the loss of
small follicles adjacent to the cyst wall, with the consequence
being a reduction in ovarian reserve and ovulation frequency in

the ovary undergoing surgery. Although there is no consensus
on the best approach, most fertility specialists would agree not to
excise these lesions before starting IVE, because there is no clearly
demonstratable advantage, and ovarian surgery can decrease
ovarian function. It is preferable to resect endometriomas before
IVF only for specific indications such as pain or suspicion of
ovarian cancer, or if the size and/or location of the endometrioma
would limit the oocyte puncture in a patient. The Study group
of endometriosis (GEE) (15) recommends that women with
endometrioma be advised about the risk of decreased ovarian
function and reserve after surgery, as well as possible loss of
ovaries. Moreover, the decision to proceed with surgery should
be carefully considered if the woman has had a history of
ovarian surgery.

In infertile women receiving endometrioma surgery,
clinicians should perform excision of the endometrioma capsule,
instead of drainage or electrocoagulation of the endometrioma
wall, which can increase the rates of spontaneous pregnancy.
Moreover, for those with AFS/ASRM stage I/II endometriosis,
clinicians may perform an intra uterine insemination (IUI)
with controlled ovarian stimulation instead of expectancy
because this treatment increases the live birth rate, and instead
of UTI without ovarian stimulation as treatment increases the
rate of pregnancy. Clinicians may also consider intra uterine
insemination (IUI) with controlled ovarian stimulation within
6 months after surgical treatment, since pregnancy rates are
similar to those obtained in the case of unexplained infertility.
For treatment after surgery, women can be prescribed with
ART if cumulative rates of recurrence of endometriosis do not
increase following controlled ovarian stimulation associated
with IVF/ICSI. Clinicians may also use antibiotic prophylaxis
at the time of oocyte retrieval, although the risk of ovarian
abscess following follicular aspiration is low. In this case, they
can prescribe GnRH agonists for a period of 3-6 months before
ART treatment to improve the rate of clinical pregnancies in
infertile women with endometriosis. What concerns the results
in terms of pregnancy? The effectiveness of surgical excision of
deep nodules prior to ART treatment is not well established. In
infertile women with stage III/IV (AFS/ASRM) endometriosis,
clinicians may consider laparoscopic surgery instead of an
expectant attitude to increase rates of spontaneous pregnancy.

For Pain

During surgery in women with ovarian endometrioma,
clinicians should perform cystectomy instead of drainage or
electrocoagulation because it reduces the pain associated with
endometriosis. Clinicians may also perform cystectomy rather
than CO; laser vaporization due to a subsequent low recurrence
rate. In women with endometrioma >3 cm, ovarian cystectomy
should be carried out instead of drainage or electrocoagulation, to
prevent secondary endometriosis associated with dysmenorrhea,
dyspareunia, and non-menstrual pelvic pain. After a cystectomy
for ovarian endometrioma in women who have no desire
for conception, clinicians are advised to prescribe hormonal
contraceptives for the secondary prevention of endometrioma.
Post-operation, women can be prescribed with a levonorgestrel
IUD or combined hormonal contraceptive for at least 18-24
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FIGURE 7 | (A-C) Grade classification 1 to 4 for endometriosis depending of hormonal receptors and proliferation factors.

months. This is one of the options for secondary prevention of
dysmenorrhea associated with endometriosis, but this is not an
option for pelvic pain or non-menstrual dyspareunia.

Are Hormonotherapy Effective for Infertility
Associated With Endometriosis?

In infertile women with endometriosis, clinicians should not
prescribe hormone therapy for the suppression of ovarian
function in order to improve fertility. For those with AFS/ASRM
stage I/II endometriosis, clinicians must perform excision or
ablation of endometriosis lesions, including adhesiolysis, rather

than only diagnostic laparoscopy, to increase the pregnancy
rate. Moreover, they may consider a CO, laser vaporization
of endometriosis instead of electrocoagulation, since laser
vaporization is associated with higher cumulative rates of
spontaneous pregnancies (47).

The Risks of Malignancy

It is still the specialist of anatomo-pathology, with
immunohistochemistry and molecular biology, who defines
the risks of malignancy. Statistics have shown that a new
ovarian cancer occurs in every 10,000 women with ovarian
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endometriosis. Moreover, the probability of developing an
ovarian cancer during the life of the woman with endometrioma
increases from 1/100 to 2/100. An untreated woman has
a 98% chance of not developing ovarian cancer instead
of 99%.

Hormonal Treatments Available

The lesion profile is intended to assist in the selection
of hormone therapy. It is actually recommended not to
give progestogen if the lesions do not have a progesterone
receptor (19). Different algorithms are possible to frame a
laparoscopic surgery and ART (Figure2). GN-RH agonists
at a dose of 11.25mg put the ovaries to rest and to
suppress estrogen secretion for at least 3 months, up to
6 months. Moreover, the risk of osteoporosis is great and
time is valuable. Laparoscopy with its staging informs us
about the condition of the pelvis and the size of the lesions,
so as to not let pass the moment of the ART (Figure2).
The 3-mg agonists are used for ovarian stimulation of
ART. There is a molecule (Dienogest) which has a definite
progestational effect on lesions. It is used while waiting for
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