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 CURRENT
OPINION Postmenopausal endometriosis, where are we now?

Camille Ladanyi, Sarah Boyd, Peter Sticco, and Shanti Mohling

Purpose of review

Postmenopausal endometriosis is a gynecologic disease, affecting 2–5% of postmenopausal woman.
Current literature assessing the prevalence, pathogenesis, and treatment of this uncommon condition is
limited, stressing the necessity for future research. This review examines the current literature on
postmenopausal endometriosis to help inform clinical decision-making and point to novel approaches for
treatment and management.

Recent findings

Although one unifying theory to explain the pathogenesis of endometriotic lesions has not been elucidated,
estrogen dependence is central to the pathophysiological process. The total quantity of estrogen production
is mediated by multiple enzymes in complex pathways. Recent studies have confirmed the presence of
these necessary enzymes in endometriotic lesions thereby suggesting a local source of estrogen and a
likely pathogenic contributor. More research is needed to fully elucidate the mechanism of local estrogen
biosynthesis; however, the current data provide possible explanations for the presence of postmenopausal
endometriosis in an otherwise systemically hypoestrogenic environment.

Summary

All suspected endometriosis lesions should be surgically excised for optimization of treatment and
prevention of malignant transformation. If hormone replacement therapy is initiated, combined estrogen
and progestin is recommended, even in the setting of previous hysterectomy, given the risk of disease
reactivation and malignant transformation of endometriotic lesions. Further research is needed to
understand the true prevalence, cause, and progression in this patient demographic. Histologic studies
evaluating tissue lesions and peritoneal fluid for estrogen receptors, estrogen metabolizing enzymes,
immune cells, and nerve fibers will aide in clinical management and treatment planning.

Keyword

endometriosis, estrogen dependence, postmenopausal

INTRODUCTION

Endometriosis is one of the most common benign
gynecological conditions affecting an estimated 5–
15% of reproductive aged women and up to 35–40%
among those with chronic pelvic pain [1–3] It has
typically been characterized as a disorder of repro-
ductive aged women with regression of lesions after
menopause. This progressive condition is character-
ized by chronic inflammation with the presence and
proliferation of functional glandular epithelium
and stroma outside of the uterine cavity [1,4].
Although controversial, the most widely accepted
cause of endometriosis, as outlined in Sampson’s
implantation theory, is via retrograde menstruation
[1,5

&

] Once spread into the pelvic cavity, the endo-
metrial cells attach, invade, and differentiate with
cyclic growth and breakdown in response to hor-
monal stimulation. It has been further postulated
that a permissive peritoneal environment favoring
this implantation and growth is required [5

&

,6
&

] This

is accomplished via a dynamic interactive process
dependent on the presence of hormones, cytokines,
enzymes, immune cells, and growth factors [5

&

]. The
pathophysiologic process involves various signaling
pathways, peritoneal fluid interactions, immune
dysfunction, genetic alterations, and environmen-
tal variants [4,5

&

,7–8,9
&&

,10].
Although the disorder is associated mostly with

reproductive aged women, there is no correlation
between age and extent of disease [11].
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Interestingly, the proportions of epithelium,
stroma, or immunohistochemical staining of recep-
tor densities are equivalent in premenopausal and
postmenopausal woman [11]. In addition, the pres-
ence of both epithelial and stromal components
with immunoreactivity of estrogen receptors in
postmenopausal woman has been confirmed histo-
logically [12]. These findings suggest the presence of
biologically active endometriotic lesions, with sus-
tained hormonal responsiveness, in postmeno-
pausal patients, in the absence of reproductive
estrogen levels. The presence of endometriosis in
postmenopausal women presents an especially chal-
lenging issue. This review examines the current
literature on both premenopausal and postmeno-
pausal endometriosis to compare, contrast, and
identify common pathways for the development
of endometriosis. The assimilation of this knowl-
edge can inform clinical decision-making and point
to new and novel ways for treatment and
clinical management.

PREVALENCE AND PATHOGENESIS
Although few studies exist, the available literature
demonstrates a prevalence of 2–5% of endometri-
osis in postmenopausal women [3,13,14]. Table 1
summarizes the current literature on the presenta-
tion of women with postmenopausal endometriosis
[12,14–72,73

&

–77
&

]. As shown, most of the litera-
ture is in the form of case reports and case studies
with a large proportion of patients never having
received hormonal replacement therapy (HRT). It
is impossible to ascertain whether endometriosis
was present prior to menopause with later develop-
ment of symptoms or whether de novo lesions have
occurred. If Sampson’s theory of implantation is
correct, then endometriotic lesions would have
been present prior to menopause. Multiple studies
have evaluated pain severity in relation to nerve
fibers in the pelvic region. Increased neuronal
growth over time may help explain why postmen-
opausal women develop symptoms years after initial
implantation of endometrial cells. Studies have
found that the peritoneal fluid of women with
endometriosis has neurotropic properties with an
overexpression of nerve growth factor with neurite
outgrowth of dorsal root ganglia [78].

The pathways by which endometriotic lesions
persist and become painful in a systemically hypo-
estrogenic environment remain unclear. Although
estrogen levels are decreased from premenopausal
values, some estrogen may still be present from
either endogenous or exogenous sources
[7,48,79

&&

]. In postmenopausal woman, local pro-
duction of estrogen may be the driving source for
continuation of disease. A continuous predomi-
nance of estradiol tissue levels well above the cor-
responding serum levels in patients with
endometriosis has been demonstrated [80]. This
aberrant biosynthesis of estrogen likely results from
impaired estrogen metabolism in the microenviron-
ment of endometriotic lesions [80–83]. The total
quantity of estrogen production is a balance
between synthesis and inactivation regulated by
aromatase, 17b-hydroxysteroid (HSD17B), and the
steroidogenic acute regulatory protein (StAR)
[81,82]. By facilitating the entry of cholesterol into
the mitochondrion, StAR coordinates the first step
in steroidogenesis, which later results in a signifi-
cant concentration of progesterone. Through a
series of molecular steps progesterone is converted
to androstenedione, which acts as the primary sub-
strate for aromatase thereby catalyzing the produc-
tion of estrone, which is further converted to the
biologically active estradiol by the hydroxysteroid
dehydrogenases. Aromatase, is then, thought to be
involved in a feedback loop wherein estrogen stim-
ulates cyclooxygenase type 2 enzyme resulting in

KEY POINTS

� Estrogen dependence is central to the
pathophysiological process of endometriosis and while
estrogen levels are decreased from premenopausal
values, some estrogen may still be present from either
endogenous or exogenous sources in
postmenopausal woman.

� The biosynthesis of estrogen, in postmenopausal
woman, likely results from impaired estrogen
metabolism in the microenvironment of endometriotic
lesions with the total quantity of estrogen production
regulated by aromatase, 17b-hydroxysteroid
(HSD17B), and the steroidogenic acute regulatory
protein (StAR) all of which have been demonstrated in
endometriotic stromal cells.

� Once synthesized, estrogen promotes endometriosis
through multiple molecular pathways involving
dysregulation of immune function, aberrant neuronal
growth, neovascularization, and degradation of
extracellular-matrix proteins and basement membranes.

� Given the potential for underlying malignancy and
malignant transformation of endometriotic lesions swift
assessment of postmenopausal patients with pain and
abnormal bleeding is essential to ensure all suspected
endometriosis lesions are surgically excised for
optimization of treatment and prevention of
malignant transformation.

� If hormone replacement therapy is initiated, combined
estrogen and progestin is recommended, even in the
setting of previous hysterectomy given the risk of
disease reactivation and malignant transformation of
endometriotic lesions.
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elevated levels of prostaglandin E2, which stimu-
lates aromatase activity, thereby ensuring a contin-
uous production of estrogen [84,85]. Although
controversial, many authors report expression of
aromatase by endometriotic lesions as well as the
eutopic endometrium of women with endometri-
osis [86,87,88

&&

]. These steroidogenic gene products,
including; StAR, aromatase, and HSD17B were dem-
onstrated in endometriotic stromal cells in early
studies [81,89].

Once synthesized, estrogen promotes endome-
triosis through multiple molecular pathways. One
such pathway, wherein estradiol stimulates dorsal
root ganglion neurons to produce chemokines,
which promote macrophage recruitment has been
outlined [10]. In this model, a reciprocal relation-
ship exists, wherein estrogen also acts directly on
macrophages to potentiate neurogenesis into
lesions [10]. These activated macrophages may
incorrectly recognize ectopic tissue as injured and
activate survival and angiogenesis pathways [90].
Estrogen further promotes survival of endometriotic
lesions by stimulating neovascularization, increas-
ing the vascular endothelial growth factor via the
Wnt/B-catenin pathway, degradation of the extra-
cellular matrix, and basement membranes of intact
peritoneum via dysregulated stimulation of matrix
metalproteinases, and by altering immune function
through increased release of tumor necrosis factor-a
via activated macrophages [4,91,92

&

,93].
More research is needed to fully elucidate the

mechanisms of local estrogen biosynthesis and
action on target molecules, however, the current
data provide possible explanations for the presence
of postmenopausal endometriosis in an otherwise
systemically hypoestrogenic environment.

HORMONE REPLACEMENT THERAPY

Hormone replacement therapy (HRT) remains a
concern in postmenopausal women with a history
of endometriosis [3,94,95

&&

]. Treatment for endome-
triosis, when initiated at a young age, may involve
inducing a medical or surgical hypoestrogenic state.
The impact of decreased estrogen levels should not
be overlooked as the symptoms often negatively
impact quality of life. Patients report climacteric
symptoms, such as vaginal dryness, hot flushes,
and night sweats as well as painful intercourse, sleep
deprivation, cognitive decline, and mood changes
[96]. These patients are also at increased risk for
osteoporosis and cardiovascular disease with declin-
ing estrogen levels. Given these factors, the benefits
of estrogen replacement often outweigh the risks in
young women who have undergone surgical meno-
pause for the treatment of endometriosis [97].

Although obvious benefits for estrogen replacement
exist in patients with decreased estrogen levels, its
use is controversial, given the potential reactivation
of residual endometriotic implants and recurrence
of pain. Finally, there is speculation that increased
estrogen levels will promote malignant transforma-
tion [95

&&

,97].
In their review, Gemmell et al. [95

&&

] presented
13 case reports and case series identifying endome-
triosis recurrence in postmenopausal women
treated with HRT for treatment or prevention of
menopausal symptoms. Seventeen women aged
30–65 who received exogenous estrogens were
included in this review. In most cases, women
received unopposed estrogens with only a few stud-
ies reporting recurrence when combined hormonal
preparations were implemented. Patient’s with
recurrence presented with pain, abnormal bleeding
including vaginal bleeding, hematuria, rectal bleed-
ing, and hemoptysis with sites of recurrence includ-
ing the bladder, ureter, ovary, cervix, vagina,
gastrointestinal organs, and the pulmonary system.

MALIGNANT TRANSFORMATION

Like invasive cancer, endometriosis lesions display
dysregulated cell growth, invasion of adjacent tis-
sues, distant metastasis, angiogenesis, defective apo-
ptosis, and cell adhesion [4,98–101]. Malignant
transformation of endometriosis has been estimated
to occur in 0.7–1% of cases [72,102

&

]. Women are at
increased risk of developing epithelial ovarian can-
cer [98,103]. Two cell types, clear cell and endome-
trioid, are highly associated with endometriosis and
the risk associated with malignant transformation of
endometriosis is likely dependent upon the histo-
logic sub-type [98]. HRT, administered as unop-
posed estrogen, has also been implicated in the
cause of malignant transformation [104–106].
Many other causes have been proposed including;
oxidative stress, chronic inflammation, hyperestro-
genism, and genetic defects. No studies to date have
been able to definitively outline the carcinogenic
pathway from endometriosis to invasive carcinoma.
Molecular pathways and genetic defects permissive
to malignant transformation, however, are likely
contributing. Genetic alterations with mutations
in PTEN, TP53, and ARIDIA have been outlined as
a potential part in this molecular transition from
benign endometriosis to carcinoma [107].

In the above-mentioned review, Gemmell et al.
further identified 25 postmenopausal patients, tak-
ing HRT, between the ages of 38 and 75 years, who
demonstrated malignant transformation of endo-
metriotic lesions. Of these 25 women, 22 had under-
gone surgical menopause. As previously noted, most

Postmenopausal endometriosis Ladanyi et al.
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women were on unopposed estrogens for a median
duration of 6.7 years with endometrioid adenocar-
cinoma being the most commonly diagnosed malig-
nancy in this cohort [95

&&

]. Similarly, we reported a
case of a 61-year-old women, with a history of
endometriosis who had been receiving estrogen
and testosterone for 8–10 years via implantable
hormone pellets, who presented with pelvic pain
and was found to have a left lower quadrant mass.
After final pathologic review, she was diagnosed
with endometrioid endometrial adenocarcinoma
arising in a colonic diverticulum within a back-
ground of endometriosis [72].

It is challenging to ascertain the true risk of
disease reactivation and malignant transformation
given that most of the available literature is pre-
sented as case reports and case series. The only
randomized controlled trial included 172 patients
with participants randomly assigned to treatment
with combined HRT or no treatment. In the treat-
ment group, HRT was initiated 4 weeks following
surgery. The recurrence rate was 3.5% with all recur-
rences of endometriosis in the HRT treatment arm
[40]. The greatest contributing risk factor was a
history of incomplete surgical excision with
22.2% of these women experiencing recurrence
while on HRT. A recurrence rate of 2%, has been
demonstrated after estrogen-only HRT, in patients
who underwent definitive surgery because of endo-
metriosis [94]. In a more recent study, no recurrence
of endometriosis was identified in 11 women who
underwent surgical menopause and subsequent
combined HRT for 1–2 years followed by a low-dose
estrogen indefinitely [108]. Endometriosis pheno-
type, incomplete resection because of deeply infil-
trating disease, and the presence or absence of the
uterus and ovaries are factors which may affect
responses after HRT. There is limited high-quality
evidence to guide clinical decisions about which
hormonal regimen and timing of administration.
Trending evidence, however, would suggest that
combined HRT for women with a history of endo-
metriosis may be preferable, even in the absence of a
uterus, and that a frank conversation with patients
reviewing all risks and benefits is in order.

DIAGNOSIS AND TREATMENT

As noted in Table 1 and in the review by Gemmell
et al., most patients present with pain in the abdo-
men, pelvis, iliac fossae, and genitals. Patients may
present without pain or dyspareunia, however, mak-
ing the diagnosis more challenging. Abnormal
bleeding is a common complaint including vaginal
bleeding, hematuria, rectal bleeding, and hemopty-
sis. Evaluation should begin with noninvasive

diagnostic modalities, such as a transvaginal ultra-
sound and CA-125, if malignancy is suspected. If
high-risk cystic features, such as mural nodules,
solid components, thickened wall, size greater than
7–8 cm, rapid growth over time, or septations are
noted during ultrasonographic evaluation, surgical
evaluation is warranted. Noninvasive imaging
modalities including electronic absorption spectros-
copy, near infrared approach, and magnetic reso-
nance transverse relaxometry may be used in
combination with traditional imaging modalities
to aid in the diagnosis of malignant transformation
[102

&

]. Given the risk of malignant transformation
of endometriotic lesions, it is imperative that clini-
cians have a high degree of suspicion with a low
threshold to perform a diagnostic procedure.

The primary treatment modality for symptom-
atic postmenopausal endometriosis is surgical exci-
sion and includes removal of the uterus, fallopian
tubes and ovaries, and all endometriotic lesions
[109,110]. Surgery serves as both a diagnostic and
therapeutic intervention, important for these
patients with an elevated risk of underlying malig-
nancy. Not all patients are good surgical candidates,
however. aromatase inhibitors were first used for the
treatment of postmenopausal, estrogen receptor
positive, breast cancer [96]. Aromatase inhibitors
can decrease estrogen production through inhibi-
tion of Aromatase P450, a key enzyme that catalyzes
the conversion of andostenendione and testoster-
one to estrone and estradiol. Letrozole and anastro-
zole are reversible aromatase inhibitors, which may
decrease estrogen levels by 97% to more than 99%
[96]. With increased production of estrogen within
endometriotic lesions aromatase inhibitors may
exert a direct positive effect by blocking a key path-
way of pathogenesis thereby providing a treatment
modality for women who are unable to undergo
surgical excision. Promising results have been
reported with the use of aromatase inhibitors in
menopausal women aged 47–61 years, most of
whom had been previously treated with progestins,
GnRH agonists, or surgery [35,48,53,55,63]. Anas-
trazole or letrozole reduced lesion size, pain, and
other symptoms, such as urinary tract and bowel
complaints, in these women. Patients may experi-
ence symptoms related to decreased estrogen levels
including vaginal dryness, hot flushes, arthralgias,
and decreased bone mineral density. Co-administra-
tion with micronized estradiol has been shown to
help improve hot flushes [96]. Due to the risk of
osteoporosis with increased fracture rates in this
population, bisphosphonates may be considered
in high-risk patients. The American Society of Clini-
cal Oncologists recommends annual bone mineral
density screening while receiving aromatase

Minimally invasive gynecologic procedures
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inhibitor therapy with the administration of
bisphosphonates when the bone mineral density
measurement is �2.5 or lower [111].

CONCLUSION

Postmenopausal endometriosis is an uncommon
occurrence. Given the potential for underlying
malignancy and malignant transformation of endo-
metriotic lesions, swift assessment of postmeno-
pausal patients with pain and abnormal bleeding
is essential. All suspected endometriosis lesions
should be surgically excised for optimization of
treatment and prevention of malignant transforma-
tion. Given the elevated risk of malignancy, HRT
should include estrogen and progestin whenever
initiated in postmenopausal women with endome-
triosis, including those who have undergone hys-
terectomy. Further research is needed to understand
the true prevalence, cause, and progression in this
patient demographic.
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