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Abstract
Background Endometriosis is a common, estrogen-dependent, gynecological disease, which is defined as the
presence of endometrial tissue outside the uterine cavity.
Current data have associated endometriosis with specific
malignancies, including ovarian and breast cancer.
Purpose The purpose of our study is to summarize and
present published literature providing evidence regarding
the possible relationship between endometriosis and breast
cancer.
Methods Pubmed and Scopus databases were searched
systematically for studies that sought to identify a potential
association of endometriosis and breast cancer. 15 relevant
articles were retrieved and included in the present review.
Results A small number of observational studies have
shown a correlation of endometriosis and breast cancer.
Other studies found that the risk of breast cancer increases
with age. The scenario of an early interruption of the
inflammatory process, derived from endometriosis, by
oophorectomy and a possible consequent decrease in the
risk of breast cancer has also been proposed. The hypothesis that both conditions could be related through common
mutations on BRAC1 and BRAC2 genes has also been
investigated.
Conclusion The available published evidence is inconclusive. Further studies are needed to evaluate the association of endometriosis and breast cancer and the possible
pathogenetic pathways that relate the two disorders.
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Introduction
Endometriosis is a benign, estrogen-dependent gynecological disorder, which is frequently diagnosed in women
with infertility. The estimated prevalence of endometriosis
among women of reproductive age, ranges from 7 to 15 %
and exceeds 50 % in women with infertility problems [1–
3]. The disease is characterized by the implantation of
hormonally sensitive endometrial tissue (endometrial
glands and stroma) in locations outside the uterine cavity.
The presence of ectopic endometrial tissue in distant
locations such as lungs, pericardium and bladder has also
been reported [2, 4, 5].
Several theories on etiology and origin of endometriosis
have been proposed. The reflux of endometrial tissue via
the fallopian tubes, during menstruation, and the consequent implantation of such tissue in distant places, is the
prevailing theory [6]. Although endometriosis is a benign
lesion, certain characteristics of it are also noted in
malignancies. Specifically, similar to cancer, endometriosis
presents with local and distant metastasis, attachment,
damage of affected tissues and invasion [7].
Numerous studies have evaluated the risk of various
cancers deriving from endometriosis [8]. Most of them
have focused on the association of endometriosis and
ovarian cancer and showed an increased risk for specific
subtypes, including endometrioid and clear cell carcinoma
[3, 9]. Recent genome and targeted sequencing studies
have identified specific mutations on ARID1A, PIK3CA,
PTEN and other genes that seem to associate endometriosis
and ovarian cancer [10, 11]. Limited data have also
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mentioned a potential correlation of endometriosis with
other types of cancer, such as breast cancer (BC), nonHodgkin lymphoma, melanoma, kidney cancer and endocrine cancers [3, 12, 13]. The existence of such relationship, as well as the possible background that relates such
conditions has not been clarified yet.
BC is the most frequently diagnosed cancer among
women. Family history and increasing exposure of breast
tissue to estrogens are significant risk factors for BC [14]. It
is generally accepted that both conditions are hormonedependent conditions and also share some common risk
factors and reproductive characteristics. However, whether
endometriosis alters BC risk is unclear and the currently
available data are inconsistent and not sufficient to support
such association. The clarification of the existence of a
possible pathophysiological relation between the two conditions needs further investigation as it would change the
preventive and therapeutic approach of women with
endometriosis.
The purpose of our study is to summarize and present
published literature providing evidence regarding the
possible relationship between endometriosis and BC, as
well as the possible backgrounds that associate these
conditions.
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Results
The electronic search generated 235 articles from PubMed
and 240 articles from Scopus. After exclusion of articles
that were not relevant to the focus of our study, a total of 15
articles were finally selected for the review. The selection
process is depicted in Fig. 1. Table 1 summarizes the
characteristics of the included studies.

Evidence from epidemiological studies
on the association of endometriosis and breast
cancer
In a population-based study, which evaluated the risk of
cancer among women with endometriosis, an excess of
BC was documented (standardized incidence ratio, SIR
1.3, 95 % confidence interval, CI 1.1–1.4) [9]. Furthermore, a second study showed a slightly increased risk of
BC in women with a diagnosis of endometriosis (odds
ratio, OR 1.10; 95 % CI 1.0–1.2) [15]. Contrary to the
above data, Baron et al. observed a modest reduction in
risk of BC in women with endometriosis (OR 0.8, 95 %
CI 0.7–1.0) [16]. The latter was also supported by another
study which showed that having a history of endometriosis

Methods
Literature search
PubMed and Scopus databases were searched systematically, until November 2014. The terms combined in both
databases were ‘‘endometriosis’’, ‘‘breast cancer’’, ‘‘breast
neoplasm’’ and ‘‘breast malignancies’’. Additional hand
searches of reference lists and relevant articles were
performed.
Study selection criteria
Studies were considered eligible if they provided data
concerning the association of endometriosis and BC.
Studies of any design that enrolled women of any age were
included. Articles published in language other than English
were excluded. Reviews, case reports and animal studies
were also excluded from the present review.
Definitions and outcomes
The primary outcome of the present review was the
existing evidence and possible pathways that associate
endometriosis and breast carcinoma. Diagnosis of BC and
endometriosis was defined according to criteria determined
by investigators of each study.
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Articles retrieved from
Pubmed

Articles retrieved from
Scopus

No 235

No 240

Excluded articles
No 227
Irrelevant: 218
Case reports: 1
Reviews: 8

Excluded articles
No 220
Irrelevant: 211
Case reports: 4
Reviews: 4
Animal studies: 1

Eligible articles

Eligible articles

No 15

No 13

Duplicates
No 13
Included
No 15

Fig. 1 Study selection process
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Table 1 Characteristics of the included studies
References

Study design

Brinton et al. [9]

Cohort

Schairer et al. [22]

Cohort

Weiss et al. [23]

Case–control

Olson et al. [19]

Cohort

Borgfeldt and Andolf [15]

Nested case–control

Melin et al. [12]

Cohort

No. of patients enrolled/study
population

Scope of the study

20,686

Endometriosis and cancer risk

15,844

BC risk associated with gynecologic surgery

2173 cases/1990 controls
37,434

BC and medical conditions
Association of endometriosis and BC, ovarian cancer,
and NHL

28,163 (to each case 3 controls
were matched)
64,492

Endometriosis and risk of gynaecologic cancers
Endometriosis and risk of ovarian cancer and other
malignancies

Bertelsen et al. [20]

Nested case–control

114,327

Endometriosis and BC

Govindan et al. [25]

Case–control

337 cases/108 controls

Polymorphisms of progesterone receptor gene
(PROGINS) in hormone responsive disorders

352 cases/180 controls

Matalliotakis et al. [26]

Case–control

Gemmill et al. [18]

Cross-sectional

Endometriosis and familial risk of BC

Nichols et al. [24]

Case–control

4935 cases/5111 controls

Bilateral oophorectomy due to nonmalignant
indications and BC risk

Baron et al. [16]

Case–control

5659 cases/5928 controls

BC and metabolic disorders

Melin et al. [27]

Cohort

Endometriosis as a prognostic factor for malignancies

Morales et al. [17]

Case–control

4278 (41,831 selected matched
women)
465 cases/661 controls

Aviel-Ronen et al. [21]

Mutation analysis

76 cases/50 controls

BRCA1/2 mutations in endometriosis

4331

Endometriosis and medical conditions

Risk factors for BC in Puerto Rican women

BC breast cancer, NHL non-Hodgkin lymphoma

decreased the risk of BC by 39 % (p = 0.039) [17]. Other
two studies found that endometriosis was not associated
with breast carcinoma (OR 0.54; 95 % CI 0.32–0.90,
p = 0.016 and rate ratio, RR 1.0; 95 % CI 0.8–1.3,
respectively) [18, 19].

Contribution of age on the risk of breast cancer
among women with endometriosis
In two studies, the risk of BC in women with
endometriosis seemed to increase with age. Specifically,
in a study that evaluated the risk of endometriosis and
other malignancies, women between the ages of 50 and 60
had an increased risk of BC (SIR 1.28, 95 % CI
1.13–1.45). In the same study, authors did not observe an
elevation in the overall risk of BC [12]. In a second study,
investigators observed that women in whom endometriosis
was diagnosed earlier (approximately \40 years) had a
reduced risk for BC comparing with women in whom
diagnosis was done after the age of 40 and the risk of
BC was higher. The same study showed that the crude
overall RR for BC in women with endometriosis was 1.00
[20].

Mutations in BRAC1/2 genes
Regarding the mutations in common genes that possibly
associate both conditions, one mutation analysis, in
Ashkenazi Jewish women, did not find a statistically significant difference in the rate of mutations in BRAC1/2
genes in women with endometriotic cysts when compared
with women with non-endometriotic cysts [study group vs
control, 1/76 (1.3 %) vs 1/50(2 %), p = 0.84] [21].

Surgical intervention in endometriosis and risk
of breast cancer
A case–cohort analysis has shown that women underwent
hysterectomy without oophorectomy had a greater risk for
BC when the indication was severe endometriosis [22]. In
another case–control study, investigators did not find an
overall association between BC and surgery for
endometriosis. However, the risk was greater among premenopausal women (OR 1.68), especially among those
with recent surgery (OR 2.38, 95 % CI 1.0–5.5) [23].
Furthermore, one study found a 58 % reduction in risk of
BC in women with bilateral oophorectomy with hysterectomy, due to endometriosis. The latter probably could be
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explained by the early interruption of an inflammatory
process that may contribute to BC risk [24].

Other published data on the association
of endometriosis and breast cancer
Another study, in an effort to identify a possible association
between specific polymorphisms of progesterone receptor
gene and disorders that are hormone responsive, found that
such mechanism could be predisposing risk marker for
breast cancer but not for endometriosis [25].
In a retrospective study, which evaluated the familial
risk of BC in women with endometriosis, it was observed
that 26.7 % of women with endometriosis and 5 % of
women without endometriosis had a positive family history
of BC (p \ 0001) [26]. Finally, endometriosis as a prognostic factor for malignancies was studied by Melin and
colleagues. Investigators showed that women with a diagnosis of endometriosis had a better prognosis for malignancies when compared with women without
endometriosis and malignancies, including BC (HR 0.86,
95 % CI 0.75–0.97) [27].

Discussion
The potential carcinogenic pathways relating endometriosis and specific cancers have been extensively studied
during last decade. The oxidative stress, the inflammatory
process with cytokines and mediators derived from an
environment of endometriosis, as well as the higher levels
of estrogens observed in the disorder, have been proposed
as possible mechanisms through which endometriosis
contributes in the development of ovarian carcinogenesis
[11].
Regarding the relevance between BC and endometriosis,
the evidence from studies published so far is limited and
their results are inconclusive. An increased risk was found
in two studies, which were based on the hospital records of
patients with endometriosis [9, 15]. Other studies failed to
prove an overall increased risk of BC among women with
the disease [16–19]. In two studies, authors observed that
the risk of BC was depended on age, with an excess in
older women [12, 20].
The hypothesis that both conditions probably share a
common genetic pathway failed to be supported by a study,
which examined mutations in BRAC1 and BRAC2 genes
[21]. Other studies based on such hypothesis, showed a
greater familial risk of BC in women with endometriosis
[26]. Furthermore, a coexistence of congenital pyloric
stenosis, endometriosis and BC was observed in two families from cancer clinics. Despite reported evidence, there
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are no specific data yet to prove that genetic factors may
relate both conditions [14].
It has also been suggested that endometriosis promotes
distant carcinogenesis through specific alterations in sex
steroid hormones and inflammatory mediators. Higher
secretion of cytokines and growth factors, abnormal B cell
function and antibody production, as well as local elevation
of estrogen levels, are some conditions observed in
endometriosis and probably favor cancer progression [28–
33]. The scenario of an early interruption of such inflammatory process by oophorectomy that may contribute to a
limited risk of BC was also investigated in some studies,
whose results were discrepant [22–24].
Additionally, the treatment of endometriosis could also
be implicated in breast carcinogenesis. Specifically, before
the introduction of GnRH agonists in the treatment of
endometriosis, estrogens in combination with progestins
were widely used. Studies have mentioned an increased
risk of BC in those women who received the above combination as treatment [34]. Such agents may interact with
members of the nuclear receptor superfamily and lead to
deleterious impact on BC [35]. Limited studies have also
examined the impact of drugs used by infertile women with
endometriosis on breast tissue. However, such interaction
could not be confirmed [36–38].
Polymorphisms of estrogen receptor and progesterone
receptor genes have also been studied in hormone-related
disorders, including BC and endometriosis [39–42]. The
association of PROGINS (polymorphisms of the PR gene)
with such disorders was studied by Govindan and colleagues. Authors mentioned that PROGINS can be regarded as risk marker of BC but not for endometriosis [25].
Data on the association of BC and endometriosis should
be interpreted with caution due to certain limitations; the
study design as well as the patients’ history and characteristics differed among studies. Such heterogeneity does
not permit us to conduct definitive conclusions regarding
the association of such diseases. The association of both
conditions is an area of great interest which needs further
understanding. Further research is needed to evaluate the
potential pathophysiological relation and determine the risk
of breast carcinogenesis in women with endometriosis.
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