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ABSTRACT

Objective: Endometriosis is associated with infertility and neoplasia and its diagnosis is usually delayed due to non-specific symptomatology.
Despite the research efforts, there is an incomplete understanding of its etiopathogeny. The aim of this study was to evaluate the clinical and
histological findings in endometriosis and endometriosis-related ovarian neoplasia in order to identify the possible correlations and to highlight
some features which may provide an early diagnosis and appropriate therapeutic management. Material and Methods: We performed a
retrospective study on a group of 91 patients with endometriosis, along with a second group of 21 patients with endometriosis-related ovarian
neoplasia. The complete clinical findings, clinical diagnosis, therapy, and histopathological characteristics have been analyzed. Results: The mean
age of patients from endometriosis group has been 37.56 years, the main symptoms have been dysmenorrhea (65.93%) and/or chronic pelvic
pain (62.63%), and the diagnoses have been that of ovarian endometriotic cysts (79%), cutaneous abdominal wall endometriosis (13.18%), and
multifocal endometriosis (7.69%). In endometriosis-related ovarian neoplasia, the mean age of patients has been 60.26 years, the diagnoses have
been that of endometrioid (42.85%) and clear cell carcinoma (38.09%), and mixed epithelial tumors (19.04%), while atypical endometriosis has
been associated in 19.04%. Conclusions: Our results support the retrograde menstruation as the main mechanism of endometriosis, followed
by direct mechanical implantation, and co-existence of several pathogenic mechanisms, on a background of genetic, endocrine, metabolic, and
immunologic anomalies. Endometriosis association with malignancies, with the probability of an atypical transition phase is supported by our
histopathological findings.
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INTRODUCTION
Endometriosis represents the presence of
endometrial tissue, composed of glands and/or stroma,
outside of the uterine cavity, being different from
“adenomyosis”, a term used to indicate the profound
myometrial disposition of areas with endometrial aspect.
It is a benign estrogen-dependent gynecological disease,
involving the female genital tract components (uterus,
uterine tubes, ovaries, broad, round, and utero-sacral
ligaments), in 75% of cases, and extraperitoneal locations,
in 25% of cases. From the histopathological point of
view, three commonly recognized types are: peritoneal,
endometriotic cyst, and deep infiltrative lesions.
Although known for a long time, the etiopathogenesis of
endometriosis remains incompletely elucidated and its
diagnosis is often one of exclusion. Numerous theories
have been proposed in order to explain the pathogenic
mechanisms, which include: retrograde implantation,
direct mechanical implantation, coelomic metaplasia,
proliferation induction, embryonic remnants, vascular
and lymphatic dissemination, and stem cells involvement
[1].

MATERIAL AND METHODS
Our research comprised of a retrospective study
performed on two groups of patients. The first group
was represented by 91 cases of endometriosis (ovarian

endometriotic cysts and cutaneous abdominal wall
endometriosis), diagnosed in the Histopathology
Laboratory of the 3rd Clinic of “Elena Doamna”
University Clinical Hospital, Iaşi and the second
group by 21 cases of endometrioid or clear cell
ovarian carcinomas, diagnosed in the Histopathology
Laboratory of the Regional Oncology Institute, Iași,
during January 2005 - April 2017. The study included
the information provided by the patient files as well
as the histopathological investigations performed on
biological samples - human tissue material obtained
during surgical interventions (biopsy, cystectomy,
ovariectomy,
adnexectomy,
hysterectomy
with
adnexectomy, total radical hysterectomy with pelvic
lymphadenectomy) paraffin-embedded and stained by
routine histopathological techniques. For all the cases
included in the study, patients’ informed consent had
been obtained.

RESULTS
A. Group I
The study group involved 91 cases represented by
patients aged 20 to 59, with an average of 37.56 years.
The distribution by age group is illustrated in Figure 1.
The clinical parameters investigated were:
dysmenorrhea, chronic pelvic pain, infertility, dyspareunia,
and menometrorrhagia (Figure. 2). Dysmenorrhea, the
pain associated with menstrual period, was reported
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by 60 of the 92 patients, representing 65.93% of cases.
Chronic pelvic pain was reported in 57 cases (62.63%),
infertility in 37 cases (40.65%), dyspareunia in 32 cases
(35.16%), and menometrorrhagia in 18 cases (19.78%).

adenomyosis
(16.48%),
chronic
cervicitis
(16.48%), endometrial hyperplasia (7.69%), and chronic
endometritis (4.39%). In six cases, associated carcinoma
was revealed by microscopy: four cases were represented
by endometrioid ovarian carcinoma (6.58%) and two
cases by endometrioid endometrial carcinomas (2.19%).
One case of endometrioid endometrial carcinoma
has been synchronous with an endometrioid ovarian
carcinoma, with extensive invasion of both organs. The
remnant associated pathologies were occasional, being
represented by: angiolipoleiomyoma, dermoid cyst,
serous ovarian cyst, mesothelioma, oophoritis, polycystic
ovary, cervical polyp, endometrial polyp, and salpingitis,
each diagnosed in single cases.

Figure 1. Distribution by age in Group I
The performed surgical interventions in Group
I were: right, left, or bilateral oophorectomy, bilateral
salpingectomy, right, left, or bilateral adnexectomy,
cystectomy, tumor excision or biopsy, total or subtotal
hysterectomy, and combinations of these.
From the total of 91 cases, 12 (13.18%) were
cutaneous abdominal wall endometrioses of the postcaesarean scar (Figure. 3), and 79 cases (86.81%) were
uni- or bilateral ovarian endometriotic cysts (Figure. 4),
from which 7 cases (7.69%) were associated with other
locations (2 cases with salpingeal and 5 with cervical
endometriosis), as shown in Figure 5.
Among the associated histopathological lesions, the
most common were (Figure. 6): leiomyomas or uterine
leiomyomatosis (29.60%),

Figure 3. Abdominal wall endometriosis
(H&E x10)

Figure 2. Clinical parameters registered in Group I
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Figure. 4. Endometriotic ovarian cyst with
haemosiderin-laden macrophages (H&E x4)

Figure 5. Types of endometriotic lesions in
Group I
B. Group II
The second group comprised of 21 cases of
carcinomas, in which total radical hysterectomy and
pelvic lymphadenectomy were performed. Patients were
44 to 74 years of age, with an average of 60.26 years
(Figure. 7).
Following the histopathological examination
(Figure 8), 9 cases of endometrioid carcinoma (Figure
9), 8 cases of clear cell carcinoma (Figure 10) and 4
cases of mixed epithelial tumors (Figure 11 and 12) were
diagnosed.
Ovarian endometrioid carcinomas were characterized
by an endometrioid-like epithelium, stratified columnar,
non-mucinous, with focal villoglandular pattern, with
variable intervening tumoral stroma, in an analogous
manner to that of endometrial counterpart. Several
architectural patterns were observed, such as: papillary,
cribriform, (micro)glandular, with ciliated cells, and with
sex-cords features. They were graded as well, moderately,
or poorly differentiated.

Figure 6. Associated pathology in Group I
Among the nine cases of ovarian endometrioid
carcinomas, one case also showed clear cells
areas, one case was associated with areas of atypical
endometriosis, and another case associated areas of
intraepithelial carcinoma.
Among the eight cases of clear cell carcinoma, two
cases also showed areas of serous carcinoma and another
case presented areas exhibiting a progression from
benign, to borderline, intra-epithelial, up to endometrioid
carcinoma.
In any of these cases, where areas showing another
phenotype exceeded the 10% threshold, they were
considered mixed ovarian epithelial tumors.

Figure 7. Distribution by age in Group II
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The distribution of cases according to the FIGO
staging and TNM classification (Fig. 14) was performed,
showing the following distribution: 52% FIGO stage III and
stage FIGO I and II, each of 24%.

Figure 8. Histopathological results in Group II
Between the cases of mixed ovarian epithelial
tumors (four cases), two of them exhibited areas of both
endometrioid carcinoma and serous carcinoma, a case of
predominantly serous ovarian carcinoma associated clear
cell carcinoma areas, and another case showed endometrioid
carcinoma areas associated with areas of sex-cord features
and also zones of borderline sero-mucinous tumor.
In four of the investigated cases (19.04%), belonging
to each tumor category, other benign, borderline, or
intraepithelial lesions associated with the invasive component
could be identified.
Regarding the tumor grading, 57.14% were poorly
differentiated, followed by moderately differentiated
carcinomas (23.8%), while 9.5% were well differentiated, and
in 9.5% of cases the grading could not be evaluated (Fig. 13).

Figure 10. Clear cell ovarian carcinoma associated to
ovarian endometriosis (H&E x10)

Figure 11. Endometrioid component of a mixed
ovarian epithelial tumor associated to ovarian endometriosis
(H&E x20)

DISCUSSIONS

Figure 9. Ovarian G2 endometrioid carcinoma
associated to ovarian endometriosis (H&E x10)
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Endometriosis is a benign condition with an incidence
that appears to be steadily increasing, probably due to
progress in the field of diagnostic techniques and their
increasing accessibility.
Both surgical therapy and medical methods fail to
achieve etiological treatment, being rather symptomatic. In
this context, symptoms recurrence and persistence are

Figure 12. Serous component of a mixed ovarian
epithelial tumor associated to ovarian endometriosis
(H&E x10)

Figure 14. Distribution of carcinoma cases
according to FIGO staging in Group II

Figure 13. Tumor grading in Group II
frequent, making this disease a disabling condition.
The most severe complication of endometriosis is the
possibility of malignancy development. Nevertheless,
endometriosis may be ameliorated in its evolution, during
pregnancy, and its progression is stopped by menopause
onset.
Endometriosis is diagnosed after menarche initiation,
when endometrial cells pass via the fallopian tubes into
the peritoneal cavity, leading to the development of viab

of viable ectopic implants. These would undergo
an involution similar to the eutopic endometrium
counterpart, at menopause.
Regarding the age of diagnosis, the patients’ age
ranged between 20 and 59, in Group I, with an average
of 37.56 years. It should be underlined that 49 patients,
representing 53.26% of the cases, were aged between
20 and 40, being considered as representing the age
of peak fertile period. This high prevalence is largely
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thought to register due to the hormonal influences in the
etiopathogenesis of endometriosis and the involvement
of the menstrual tubal reflux. Our results also emphasize
the importance of an early diagnosis and treatment
prior to fertility impairment, as well as the requirement
of efficient therapeutic tools that do not interfere with
patients’ reproduction capacity. Supplementary, disabling
pain caused by endometriosis sometimes leads to a poor
quality of life, impossibility to achieve career goals,
and reduced work productivity. Moreover, given the
many side effects of anti-inflammatory medication, the
implementation of an etiological treatment could also
avoid symptomatic therapy down-sides.
Patients in Group II were aged 44 to 74 years, with
an average of 60.26 years, while the mean age of patients
in Group I diagnosed with carcinoma was 54 years.
Even though there is a difference between the
average ages between these two groups, there is an
even larger difference between these and the mean
age of carcinoma-free endometriosis patients (60.26
years and 54 years, respectively vs. 37.56 years). This
discrepancy may support the hypothesis that cumulative
carcinogenic effects extended up to several decades are
involved in malignancy development on a background of
endometriosis.
A recent study on 33 patients involving patients
diagnosed with clear cell and endometrioid ovarian
carcinomas [2] showed an average of 47.7 years
(patients’ age ranged between 31 and 74 years), lower
when compared to our results, possibly due to genetic,
racial, geographic, or environmental particularities that
predispose to early malignancy development, or by the
limited number of patients available to be included in
both studies (21 vs. 33).
The most common symptoms of endometriosis
registered in our study have been dysmenorrhea (65.93%)
and chronic pelvic pain (62.63%), both of them being
nonspecific, leading to a delayed diagnosis. Infertility,
associated in 40.65% of our cases, highlights the
importance of an early treatment, in order to prevent the
associated impaired fertility. Our findings are consistent
with literature reports, e.g. dysmenorrhea in 62%, chronic
pelvic pain in 57%, deep dyspareunia in 55%, cyclic
intestinal symptomatology in 48%, infertility in 40% and
invalidating dysmenorrhea in 28% of cases [3].
In order to facilitate the clinical diagnosis, the
following manifestations are considered predictive of
endometriosis: abdominopelvic pain, dysmenorrhea,
menorrhagia, infertility, dyspareunia, and postcoital
bleeding, along with previous diagnosis of ovarian
cyst, pelvic inflammatory disease, and irritable bowel
syndrome [4].
The
histopathological
findings
highlight
endometriotic cyst as the most common type of lesion
(79.12%), followed by cutaneous endometriosis in postcaesarean scar (13.18%), cervical endometriosis (5.49%),
and tubal endometriosis (2.19%), the latter two being
_____________________________
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diagnosed alongside endometriotic cysts, in multifocal
endometriosis (7.69%). The location of ectopic implants,
multiple sites, and their association with other benign or
malignant diseases of the genital tract support one or
more of the theories developed so far.
Considering the retrograde mechanical implantation
theory (Sampson’s theory), this has been based on the
retrograde menstruation mechanism, with reflux of
endometrial cells through fallopian tubes to ectopic sites,
where the endometrial tissue will attach and then implant.
It was proposed for the first time by Sampson, in 1927,
and subsequently supported by studies demonstrating
retrograde menstruation in women with permeable
fallopian tubes [5].
Additionally, the theory of coelomic metaplasia
has suggested that peritoneal cells can differentiate into
endometrial cells [6], under the influence of unknown
factors, endorsed by the fact that endometrial and
peritoneal cells have a common precursor, specifically
the coelomic cell.
Furthermore, the theory of induction of
endometrial proliferation has been a development of
the previous theory, suggesting influences of some yet
unknown factors contained in the menstrual fluid on
peritoneal cells [7], which further induce coelomic cells
transformation into endometrial tissue.
Another theory is based on embryonic remnants,
supporting the origin of endometriosis in embryonic
stem cells and is compatible with the development of
lesions in the recto-vaginal septum [8].
In order to support the extrapulmonary
development of endometriosis [9], the theory of vascular
and lymphatic metastasis (Halban’s theory) suggested the
dissemination of endometrial cells through blood vessels
and lymphatic vessels.
A more recent theory suggests the involvement of
stem cells from either endometrium, either bone marrow,
or either endothelial progenitors, which may differentiate
into endometriotic tissue at different sites [10].
Although the retrograde menstruation or/and the
stem cell theory may support the presence of endometrial
tissue in the peritoneal cavity, the development of
implants has to be also attributed to several permissive
factors which allow their development, such as
immunodeficiency, peritoneal attachment capacity,
epithelial invasion, vascular network growth, and ectopic
tissue survival. Recent molecular studies have been directed
towards genetic predisposition, estrogen dependence,
progesterone resistance, and inflammation, leading to a
current consensus on the association of endometriosis
with a chronic inflammatory process induced and/or
sustained by the peritoneal microenvironment [11].
Considering, all the possible mechanisms from
literature, the predominance of endometriotic cysts in
our study (79.12% of cases in group I) demonstrates
the ovarian susceptibility for ectopic implantation
and supports the involvement of the mechanism of

retrograde menstruation in its development.
Furthermore, abdominal wall endometriosis registered
in our study (13.18% of Group I) is possibly the consequence
of direct mechanical implantation during cesarean surgery
and suggests the existence of immunological factors that
allow the survival and development of endometrial implants
at this level. This hypothesis underscores the need to
improve surgical techniques in order to minimize wound
contamination with endometrial cells.
Moreover, less common locations of endometriosis
registered in our study, specifically salpingeal endometriosis,
diagnosed in two cases, supports the tubal menstrual reflux
theory, while cervical endometriosis, diagnosed in five cases,,
suggests the possibility of mechanical implantation, both
of which also require the association of immunological
disturbances to allow the development of these ectopic
implants. In addition, multifocal endometriosis registered in
our study (7.69% of Group I cases) supports the association
of retrograde menstruation with other mechanisms, based
on the development of embryonic remnants or metaplastic
processes [12].
Finally, all the mechanisms considered in our study
group required the existence of endometrial stem cells, of
possible different origins, in order to assure the viability of
the implanted tissue.
The analysis of the associated histopathology diagnoses
reveals an increased incidence of leiomyoma or uterine
leiomyomatosis (29.60% of cases in Group I), probably due
to the influence of common etiopathogenical hormonal
factors. Considering the similar context of adenomyosis
development, in 16.48% of our cases, this finding is further
suggesting a local invasive capacity of the endometrium,
consistent with literature data [13].
The association with endometrial hyperplasia (7.69%
of cases in Group I) is consistent with the same influence
of hormonal imbalance in the development of both types
of lesions [14].
The association with chronic non-specific cervicitis
(16.48%), endometritis (4.39%), salpingitis (1.09%), and
oophoritis (1.09%) suggests the influence of immunological
factors which are involved in both conditions, as proposed
in literature [15].
The association with ovarian endometrioid carcinoma
(4.39% of Group I cases), underlies the occurrence of
malignant neoplasia on the background of endometriotic
lesions [16], with or without an intermediate stage of
atypical endometriosis (with progressive accumulation of
genetic mutations) [16]. Furthermore, our study supports the
probability of an atypical transition phase by our findings
(19.04% cases in Group II had atypical endometriosis
associated with ovarian carcinoma).
The prevalence of ovarian cancer is higher in women
with endometriosis than in the general population [17],
considering the common risk factors (early menarche,
late menopause, short intervals between menstruations,
and nulliparity) and protective factors for both diseases
(increased parity, use of oral contraceptives, tubal ligation,
and hysterectomy) [18]. Tubal ligation has been strongly
associated with a risk reduction for the development of

non-serous
ovarian
neoplasms,
particularly
endometrioid and clear cell carcinomas, in endometriosis
and, in addition, an argument in favor of the retrograde
menstruation theory etiopathogeny [19].
In endometriosis-associated ovarian carcinomas
(Group II), the nuclear grading and the percentage of the
solid areas in endometrioid type were used as criteria for
grading. In cases of an undifferentiated pattern of ovarian
carcinoma, the following criteria favored an endometrioid
carcinoma: metaplastic changes, eosinophilic or secretory
cellular phenotype, and fibrous stroma.
Clear cell carcinomas in Group II, automatically
graded as G3, have been characterized by the following
histopathological features: “clear” appearance of the cell
cytoplasm (resulting from glycogen accumulation) or
eosinophilic appearance (oxyphilic cells), and hyperchromatic
nuclei, bulging into glandular lumen, consistent with a
specific “target” pattern. The architectural phenotypes
noted were variable, such as: tubulo-cystic/cystic (dilated
cystic glands lined by a flattened epithelium), papillary (small,
rounded, papillary axes, lined by up to two polygonal or
cuboidal epithelial cells layers), solid pattern, and hyalinized,
eosinophilic, fibroblastic, or mixoid stroma, consistent with
literature data [20].
More than half of the ovarian carcinomas associated
to endometriosis have been G3, compared to a minor
percentage of G1 (9.5%), corresponding to a less favorable
prognosis, and could not be evaluated in cases in which
surgery had been performed in post-adjuvant therapy
settings (9.5%). Considering that most of the cases have been
less differentiated (G2 and G3) (80.22%), we may speculate
that ovarian carcinomas developed in a background of
endometriosis may also have another type of cancer stem
cell origin, when compared to the endometrium counterpart.
The results obtained in Group II, associating various
types of ovarian carcinomas, are in line with literature data.
In ovarian carcinomas, endometrioid or mixed epithelial
tumors associated with an endometrioid component were
more common than those with clear cell components in the
investigated case (43% vs. 38%). Our findings are consistent
with literature data, which estimates endometriosis-associated
endometrioid carcinoma as representing 25% of ovarian
carcinomas, while clear cell carcinoma accounting only for
5% of these [21]. However, clear cell carcinomas were more
common in Group II than described in the literature (38%
vs. 25%), but the difference can be attributed to the relatively
small number of patients included in our study group.
In order to justify the malignant transformation
of endometriosis, several conditions were considered as
necessary, namely that the tumor should be adjacent to
an endometriotic lesion, with no other primary tumor
detected, and the identification of a transition area between
the neoplastic epithelium or stroma and the endometriotic
component [22, 23]. Nevertheless, given the tendency of
malignancies to extend and cover other associated benign
or borderline lesions, these may be often absent in surgical
specimens. However, in our investigated cases from each
category of tumor types (19.04% of cases of Group II),
either atypical endometriosis, either borderline lesions,
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or either intraepithelial carcinomas could be identified,
which strongly supports the possibility of transition to
malignant lesions.
Generally, the origin of epithelial ovarian carcinoma
is believed to be in the ovarian surface epithelium
(mesothelium) that undergoes a malignant transformation.
Endometriotic cyst can also originate from the mesothelium
that borders the inclusion cysts, suggesting the possibility
of a common pathogenic pathway. A recent theory [24]
proposes the origins of serous-type ovarian carcinoma in
the epithelium of the uterine tubes, while the endometrial
epithelium and stroma of the endometriotic cyst would
undergo independent malignant transformation, leading to
endometrioid or a clear cell carcinomas.
The term endometriosis-related ovarian neoplasia
(ERON) has been relatively recently proposed in literature
as a rare but dangerous complication of endometriosis, and
it includes endometrioid carcinoma, clear cell carcinoma,
sero-mucinous borderline tumor, squamous cell carcinoma,
müllerian adenosarcoma, and stromal endometrioid sarcoma
[25]. Recently, a study has shown that over 70% of patients
with ERON had developed carcinoma in the first 10 years
of monitorisation, whether or not they were following a
type of therapy [2]. Furthermore, atypical endometriosis
lesions have been observed in 60% of cases, supporting
the potential for progression and malignant transformation
of these lesions [2], consistent with our findings in 19.04%
of cases in Group II, probably with different amounts due
to limited cases available for study selection. Moreover, the
coexistence of benign, borderline, atypical, intraepithelial, and
invasive neoplasia with endometriosis strongly supports the
malignancy development on a background of endometriosis.
The surgical treatment may not provide a complete
resection of the endometriotic lesions, especially if there are
microscopic implants, nor does it prevent recurrence [26,
27]. According to several studies, endometriotic cyst excision
cannot prevent the subsequent development of ovarian
cancer [28, 29] and endometriotic cyst recurrence represents
an additional risk factor for the development of ERON
[2]. In this regard, oral contraceptives may have protective
effect and, thus, may be used as a tool of primary prevention
of both endometriosis and ovarian carcinoma, considering
that the neoplastic transformation process diagnosis is quite
difficult to be achieved in time for specific treatment.

CONCLUSIONS
Endometriosis is a benign condition with an
incidence which is difficult to quantify due to nonspecific
symptomatology and the lack of non-invasive diagnostic
methods, involving young, reproductive age patients.
Diagnostic difficulties may be partially attributed to lack
of specificity of the signs and symptoms, the most common
being dysmenorrhea, chronic pelvic pain, and infertility.
The ovarian predilection for endometriosis
implantation, along with the tubal location of the implants
supports the mechanism of retrograde menstruation.
Moreover, the abdominal wall cutaneous post-caesarean
endometriosis suggests the possibility of direct mechanical
_____________________________
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implantation, a mechanism that could also result in
cervical endometriosis. An essential role is also attributed to
stem cells, on a background of immunological permissive
factors, in both mechanisms. Supplementary, multifocal
endometriosis suggests the possibility of several mechanisms
association in the etiopathogenesis of this disorder.
Endometriosis-associated lesions underline the
influence of common hormonal factors and immune
deficiencies in their etiopathogenesis and justify the
alternative of hysterectomy as a surgical treatment addressing
all these pathological spectra.
The coexistence of all spectrum of neoplasia, from
benign up to invasive malignancy, with endometriosis
emphasizes the need for post-operatory surveillance, early
identification of suspicious lesions, and development of
effective prevention and therapeutic strategies.
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