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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.
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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
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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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KEY POINTS

e 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.

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.
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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, 17p-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
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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].
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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 ef 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
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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 transtormation
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
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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
7-8cm, 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

Volume 31 e Number 4 o August 2019

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Postmenopausal endometriosis Ladanyi ef al.

uojoo prowbis

19ppDo|q Sy} O} Jusiaypo sipak Sy} Jo sisolewopus woy Buisup
ploljawopua — saz Ajesopd ‘prowBisojoay  ogx usbouse | ‘soA JUEIITBEN] SSDW DIA[ad 9 o1BojoisAyy  pwouldiod ploujewopua Buiquoseq yodas asp) (g661) ‘o 42 unng [8z]
(sytuow g [x BwQ| asn uaboujse
uojod STEINIC TG snousBoxa yjim PajpIdoSSD
prowBis ay} o} jupiaypo ‘Aopb Bw 6z90 uipd pssoy Ajjpnsn si sisolijawopua
ON  PWOOUWOPUS UDLIDAO 431 ulowalg) oA Aiowiig o0l|1 Yo vS o1Bojo1sAyy |osnodouswiysod joyy podas of podar as0)  (z661) ([PH PUP Yoo [z2]
Adoiay suowiioy pajuoidwi puo
Awoyaioydoo yjm Awojoaiaishy
SNSJ9A sauowloy pajupjduwl
Yiim suojp AwopaisisAy
pajuswinoop PPy oym sisolauwopus MaIAD] (0661)
oN pajuswindop joN soA 1ON uing 89-2¢ [P21BING  yim UsWOM Jo sewodino aipdwo)) aalpadsoley ‘|o 4o uosiapusH [oz]
siapaIn
B} 4O [oAB| BY4 4O SISOLyBWOPUS (saspo omy) (6861)
oN siaaIN X SOA juaunoey  uiod oiajed ‘Buiwop 68 /Y [P21BING W JuS1INd8 JO SISO oM} 8GHISE(Q podai asp) Jo 4o PpPUCAUDYY [sz]
uoudNIsqo
(s1004 ¢ [x Appb ouNoWaY |o1sjein Buisnpd sisolewopus
oN ssjein by Bw gz uupwalg) sep JUETILGEN] ssa|uIng 79 [p21Bing Wd jo Hodai b equoseq podai as0) (5861) o 4o Aoy vzl
a1oymas|e SISOLOWIOPUS W O 8ouspIdul
‘sBurierod [puiwopqo %Gz © Buimoys ‘sisoljawopus
‘wnpal ‘19ppoiq (uowwod pesouBoip AjpoiBins MaIABI (¥861)
oN 'XIAI9201}21 'SBLIDAQ V/N yiog isow) uiod jourwopqy 69-81 yiog Yim payoidosso suayod ssnosiq aaloadsolal o 4o USUDIN [ez]
sisoAwouspn
sisoAwouspp Wd ©f UOHIPPD Ul SISOLjaWopua
oN |o21dAip “isjein Yo (ubwauig) sop JUETIL LN oLNjoWaH 96 |p2161ng [P1B}RIN W 4O JuswDal} SSNOSIQ podai esp) (84 1) °|p 4o pipdDY [z2]
@ouauyuooul
$3LIDAO $S314S ‘{I0jwods|p
[D194p]Iq ‘|[oM J8ppPP|q oigndoudns sisoljewopua AiouninojiueB
oN Jopigisod yybu seddn oN Aiowiig ‘DlLNjOWaY Ssa|ulng 79 o1BojoisAyyg Wd §0 @spd D aquosep o] podai 8sp) (864 1) ‘[P 4o UDWISIOA [12]
so|Bnop usbBoyyse snousbBoxa
jo yond Buypisyiqo uipd |puiwopgp 0} Pajp|al JOU SISOLUIOPUS
oN ‘sijed syt uiyim 4sAo aBip] oN Aiowiig ‘Buipesq [pulBop 99 o160joisAyg Wd 0 @spo p aquosep o] podei as0)  ([841) o 4o Buisinlg [oz]
SISOLJWOPUS
yioq — juayod | UDLIDAO PUD SIsOAWOUSPD
‘sisoAwouspo — susyod pajuswnoop uipd |puiwopgp Wd YHM Pajioossp uajo si MaIADI (0861)
oN 8 'ublioAo — spuaypd | | pajuswnoop joN 10N ‘oiBoyLIoLaN S/-1S pesodai joN  AAlOD usBouyse paspaidul moys o] aaloadsoley Jo 4o usuouunyg [61]
Adpiayy uoypipol
(rupjdwi usBoyse YHM pajpaj sisoliewopus
oN 1SN #yBu ‘4noA [puIBop uay} Jo|qpy) SA JUETIL RN Buipas|q |ouiBop 65 |p2161ng Wd 40 8spd b aquaseq yoda asp) (6261) ‘| 42 184usp [81]
13ppR|q
[emoq |[pws (s1094 g£x Appb ouNoWaY Sy} Ul punoy sisolewopud (2261)
ON oy ojui Buipoaul ‘1eppolg  Bwi gz usBousa) sex Aipwiig sso|uIDg [ole} [p21Bing Jjosnodouswiysod jo iodai ysii4 podai asp) pupjal] pup MBS [£1]
uswom [psnodouswysod
asnyip pajuswnoop oipwojdwAso o16ojosAyd Ul sisoLewopua jo spedso MBIABI
ON ‘DuIBDA ‘saulsajul ‘SOLIDAQ pajuswnoop joN 1ON ‘uind d1AjR¢g Sp< pup [poiBing  pa1Bojoysiy pup [PoIUI ssNIsIp o] aaladsoley (0961) ‘Jo 4o 1060y [o1]
o502
| ut AououBijow jo swoydwAs
uiBuo |prysuwopus pajuswnoop pup ‘sainjoay ‘sisouboip MaIAD]
,3|qpuoysany,, AibAo ‘jemog pajuswnoop joN 10N pasoda joN /vy pasiodai joN sisoLewopus jo uoududsaq aalpadsoley (5G61) uasyuusy [s1]
&uol, 10jsup.y SISOl P Adpaayy sisol. P dwX (sapak) asnndouaw asodind Apnjg uBisap Apnjs (ELTY
jupuBipy jo aysg juswadp|das juaundal Buyussaig aby jo adA) uoyodijqnd) *ON °Joy
suoulioy *sA Kiowinid Joyiny

uswom |psnodouawysod ur sisolyewopua uaaoid Asdoiq Buiquossp ainypisy jusiin) | 8|qpL

271

WWW.CO-0bgyn.com

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

) 2019 Wolters Kluwer Health, Inc. All rights reserved.

©

1040-872X Copyright



logic procedures

usjixowny jo Buiyes ey} ui

UEOE_U_UUOEW_UU ssow _UXQETU m_wo_:w_.co_ucw *O EOZUE;O#EU#

(z00z)

Volume 31 e Number 4 o August 2019

invasive gynecol

Minimally

ploljawopua — sez DX8UpD a7 sipah X ugjixown| Aipwig  yo| ‘@Bipydsip |ojuss) /9 21BojoisAyyg jupuBijpw yo uoydusseq 1odal asp)) ‘Io 4o PMRBNYO [1¥]
oLNPWaY
uojod ‘uind oysoBodAy 1YH Ou "sA J¥H
prowBis ‘pwoljewopua ‘uind o1ajed ‘uipd uanIb a1em pup Awojoeieydoo |oLy
|oo1a190010d ‘siajed dnoib Apnys ur sek |oup :spuipjdwod |DJej|Iq jusmispun oym paziwopupi
oN ‘19ppp|q jo dduaunday  ‘dnoib joxuod ul oN JUEYIBEN] ERITENIBEN 5Ty |o21BIng  USWOM Ul $9jpJ Jualindal aindwoD) aaoadsoly  (z00g) ‘[P 4o SPLIoPW [ov]
ss0| JyBrom
uojoo prowbis ‘uoypdysuod AoupuBijpw |ojoai0j0d
pup ‘sniajn ‘ieppp|q ‘aBioydsip Buppiwiw sisolysuiopus
ON @Y} O} POYIDHD SSDW DIA|R oN Aiowiig JouiBoa ‘uind diAjed 69 o1BojosAyg Wd Jo @00 b jo uoydioseq yodai asp) (2002) ‘o 4o [PARQ [6€]
SIIDAO MBIAS]
DJI8}D|Iq PUD XIAISD Buipes|q SISOLJOUIOpUS Paonpul ainjo.sy| (6661)
oN UIYHM 100} DloLewopuU] SID9A ZX usjixown| Aiowiig josnodouswisog 9 o1BojoisAyy U8JIXOWD} JO 8SPD D 8q1ds9(Q ‘tiodal as0?) ‘Jo 4o 19Buiss|yog [8€]
wsp|doau
0} pajb|a.un SISOLUIOPUS
oN Aipao JyBry oN Aiowiig opwoidwAsy SS o1BojoisAyyg Wd §O @502 b 8quasaQ podar asp)  (6661) o 40 DYOLINY [z€]
}opq Jemo| 1¥4H BuioBiepun yusyod
(Ajiop usBouyse uo se|ndod puo Wd D Ul SISOLiaWOopUS SNoauDbjnd
oN 3oDQ I9MO| — sNOBUDIND Bw Gz9'0) SOA Aipwig  senbojd snojowsyikig 86 o1Bojo1sAyy Aiownd jo podai b aquoseq yodays asp0) (6661) ‘P 42 104D [og]
(Ajiop usBouse s|ozZolsoup
paiobnluod Yiim paaaijas uind oiajed eieaes (8661)
oN xado ou1Boa Bw Gz9'0) SOA JUEYITBEN] uipd dlAjed /S [o21Bing  BuisNoD sIsOLEWOPUS |\ jus1inday yodai 850D ‘|o 4o DWoADYD | [sg]
Aioao
1y ‘sspw ubLDAO sainypay o160joyyod
‘aqn} ubidoj|oy jyBu Buipss|q jonsnun Buipnpoul sisolyawopus
oN /20DyINS BULIBIN [PSOIBS oN Aiowiig [ou1BoA Arpspy €g o1Bojo1sAyy Wd Jo @500 b aqudsep o] yoday 850D (£661) ‘o 4o |oWs]| [rgl
|92 43> + snouss SISOLOWOPUS W
| ‘plotyswopus JO $81n}j03} |OOIWAYDOsIYOUNWWY M3IASI
| ‘|[e2 1D G — SO papodal joN oN Aiowiig penodal joN Va4 o1BojosAyg pup |piBojoyyodosiy aquosep of aAladsoljey (9661) 10 42 oL [z1]
juswabouow
saqny |o21B1ns juanbasqns o} esuodsas
upidoj|p} ‘AipAo ‘|ojoal pup sjuaypd [psnodousw Apnis
‘|ounsiajul ‘JuawnBy| (syuanyod Aipwud Ajjo21Bins ul sisolpwopua |outpnpiBuoy
oN proiq ‘15N ‘ops 8p nD G/ {0 4n0 /) sep pup jua1inoey uiog /€T |o21Bing Wd {0 $2HsHejPDIDYD aqLdsa aAlpadsoly (F661) 2uimpay [eg]
uolsnys 0S9 ‘HVL Bumojjo} 13H
(uswnBau joanajd ‘sishidoway 4O SYjUOW g JoYD SIsolaWOopUS
oN xpioy} 4o umouyun) sap JUEYITBEN] ‘uind js9yD 0g |o21Bing 219010y} jua1Indal Jo uoydidseq podeiasp) (g6l [0 4o ydesor [zel
(uotsno0
[Pqn |/9
10} Juswjoaly
|oo1Bins usjIxowny}
‘Ayijuaqul SNAL uo UO IOAIAINS J9DUDD |SDAIG M3IAS]
Aipwnd pajou 4sA> upLpAO D Ul DWOUIDIDD PIOLBUIOPUS ainjo.sy|
AioAo ye JoaA | X usjixown] eADY pip) Abwilig Buipundxe Ajpidoy 1z o1BojoisAyy puD sisolaWOopUS W{ 8q1osaq ‘liodal as0?) (yo61) o 42 usyod [1e]
oisp|diadAy ainsodxa uajixowny
sNojowWoAwouspo jo Buiyes sy} ul sisolyewopus
oN ‘pxaupp JyBry JoaA gx usjixown] Abwiig  sploiqy oyowojdwAg ol o1BojosAyg JO 80U811N20 BqLdse( yodai asp) (F661) ‘o +o 1pipg [og]
ssow uind |puiwopgp uajIxowny}
oN |ojoeu11ed ‘xadp |uIBop 109K 7x Usjixown) Aiowiig Jomo| Adwpi)y 0S o1BojoisAyy jo suoypoldwod ayy jybiybiy yodai asp) (e661) ‘o 4o 1ollby [62]
&uol, 10jsup.y SISOl P Adpiayy SISOl P dwA (sapak) asnndouaw asodind Apnyg uBisop Apnjs (ELTYS
jupuBipw jo ays juswadp|das Jua.undal Buyuasaig aby jo ad4) uoyodijqnd) *ON °}oy
Suow.IoH *sA Aipwiig Joyiny

(panuyuo)) 1 alqpL

.co-obgyn.com

272

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Postmenopausal endometriosis Ladanyi ef al.

(zx usBouysa

uoyoNLsqo [pISjRIN
Buisnod upwom |psnodousweid
D Ul sisolyawopus

Aipwiid o 8500 BUO ‘s35DO OMy
ur uoldNIsqo pisjeIn Buisnpo

(sespo @auy))

oN 194eun Yo pasoddoun) saz JUETILEEN] Zx uind yuoy ya1 6¥'LS [P21BING  SISOLHBWIOPUS W 4US1IN31 8GHIS9(Q souas 5D (9QQT) ‘[o 4o 9sal By [zs]
sisouBpip sisouyewopus Aiowid
plolewopus sisoljewopus Buipas|q |ouiBoa JoYD SYUOW ZZ DWOUIDIDO0USPD
- sop UDLIDAO PUD DlA9d SoA JUETILGEN] ‘uiod oigndoudng or [p21Bing  protyawopus Jo 9502 jo uondioseq pode1 8500 (900Z) ‘[P 4o PINWON [16]
SSDW |PUIWOPQD
‘uipd joulwopgp
‘p1zoyosAp
‘uind |pulwopgp
DWOUIDIDO0USPD 1SN |o4eio|iq ‘Buipaslq Zx 21BojoisAyd SISOLJWOPUS W JO $91195 95D
ploljawopus — zx SoA ‘uojod prowBis ‘Jeppo|g X ON ‘EX SOA Aiowiig |opoas ‘DLNIPWSH 9G¥ ‘O ‘7% |oo1Bing |oiusjod juoubipw sy} ssnosiq aAladsoljey (5002) 1ojAo] [os]
UDWOM \W{ D Ul Jopppjq
H4no jouiBoa (Bw gz Q auinba pLINoWayY sy} Buiajoaul sisolauwopus
oN ‘||oMm JeppR|q Jo1iais04 paipbBnluod) sep JUEYITBEN] Buipss|q |ouiBop 96 |o21Bing juauinoal jo uoydioseq yodai asp) (5002) ‘| 4o useg [67]
(woydwAs
souaIndal)
(sapak uiod oypIds Joqqyul
9x Ajiop usBouse pauindal ‘(woydwAs Aiowid) 9SDJOWOID YHIM SISOLIBWOPUS
oN wnjdes |ouiBoaojay Bw Gz90) s9A uayy ‘Aiowiig uind |ouiwopqy [ols |oo1Bing Wd #U811nd31 o juswypal| podaiaso)  (G00Z) o 4o 1wl [8¥]
pwoAwols| [piyjein
(usBouyse oLNPWaY JUDJSIXS0D YjIM SISOLSUIOPUS
oN Jajeun yo paipbBnluod) sap  pajuswindop JoN| ssouB ‘ssajuing S9 patiodal joN| |o18}2IN W §O 8SDO D jussald yodai asp) (¥002) ‘|0 42 Bupyg [zv]
°N
(syiuow gx |ozouop
yim uabouyse luod
$29°0 Uy ‘syiuow ubwom pjo-1oek
9x auousiyiaIou Bui (| i Ajiop L€ D Ul Jojgiyul Ssojowold Yim
uays ‘Bu G ajojeD Bw gz9 0 usbouyss olunaindsAp sisolyowopue |psnodouswysod
wnjdas [puiBoAcioRy suoiaisaBoidAxoipaw paiobBnluod) sez JUEYITBEN] ‘uind oIAj94 le [P21B1ng  jo juswypay Jo 8spd D Jo uondioseq yodas asp) (¥002) ‘o 4o 12zDY [ov]
DWOUIDIDO0USPD
(epijoudna) uppis||nyy Buiuiojuod
DWOUIDIDO0USPD uay; ‘usboujse JaAI| 3Yj §O sisolewopUS
UDLI||NY — SOA JENT] snouaBoxa) sox JUETILEEN] swojdwiAs a4 5 [p21Bing 4ua11nd31 JO 85DO D BqLIse( yode1 as0)  (00Z) ‘[P 40 YesAoef [sv]
13H 40
wnpal (s1Doh 9x yoom/xz Buiyes ey u pwourdILOOUSPD
ploljawopus — saz /oppp|q/ouiBos  Bw G| [oIppiss) soz Aiowiig any €g |o21Bing plotewopus jo uoydioseq yoday asp) (#007) ‘[P 42 pIRIY [r¥]
sisoLowopud
wnauoyliad juojdwi auoIasOs3} olunaindsAp ‘uiod Wd Aibwiid pup jusweop|dai (€002)
oN olnjed ‘bxeupp Yo  ‘yoypd usbouse ‘sop Aipwig  diajed ‘ssow UbLIAQ /9 oiBojoisAyy  uaBouse usemiaq uoyp|al 8|qIssO4 yodas asp) ‘[P 2 NouaWNOL) [ev]
DWOUIDIDD §spaIq J0 AIojsiy
D yiim jusyod o ur Adoisyy
|[OM JDjnoSNW US4IXOWD} JSHD PWOUIDIDD0USPD
|D4R1 PUD LIBIN XIAID |O2IAISO0pUS PUD SISOLeWOpUS
DWOUIRIDO0USPD -eoua1Indal ‘siajed sipak paiinoal JO 92UB1INDAI YHIM SISOLjBWOpPUS
|P2IAIBO0PUS — SO\ — 90ua1in200 Apwlly TX U3yIXxOWwD} S8 A uayy ‘Aiowiig awd v/ o1BojoisAyy Wd Aipwiid jo 8spd b aquaseq 1odal asp)) (£002) ‘|0 4o o599 [zy]
&uol 10jsup.y SISOl P LCLYETT SISOl P dwA (sapak) asnndouaw asodind Apnyg uBisop Apnjg (ELTYS
jupuBipw jo ays juswadp|dai Juaundal Buyussaig aby jo ad4) uoyodijqnd) *ON °Jo
suoulioy *sA Aiowing Joyiny

(penuyuo)) L sjqwL

273

WWW.CO-0bgyn.com

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

) 2019 Wolters Kluwer Health, Inc. All rights reserved.

©

1040-872X Copyright



logic procedures

invasive gynecol

Minimally

DAl @yi ojur Buipoaul (s109h g x
ppop sy Buipunouns uaBouse auinba uind DAl @y} ojul Buippaul
oN wnauoyuiad ouay paipbnluod) sep JUETILBEN] jupippnb Jemo| yeq 65 |o216ing sisojawopue jo Apnjs aandioseq 1odal asp) (L10Z) P 42 Y114 [59]
xipuaddp ‘A1sjussaw
‘2DI1|1 UOWWOD UDWOM
‘lomoq |jpws ‘Asupiy Josnodouswiysod ur sisolewopua
ON #yBui ‘ssow |psuojiiedoljey pajuswnoop jou JUETIEEN] DLINYDWAY $S01S) €S |o216ing poaidsepim jo uonduaseq piodai 850D (0102) ‘|o 4o Ae|ing [¥9]
(esnodousw uoyplidsp 4sAo pup ‘uyseboid
JENT] "JOJIqIyul SDIOWIOID YiiM
pa1in220 Jusad uiod sisolewopus |osnodouswysod (6002)
oN ||om |pulwopqy oN Aspwiid) jusinosy jupiponb Jemo| yeq 19 o1BojoisAyy jua.indal jo juswaBoupbyy yodas asp) 10jAD| pup UOSSDG [e9]
ubwom [osnodouswysod
D Ul SISOLYdUIOPUS
oN Aipao ye oN Aiowiig uipd ojajed o1jphoy 9 21BojoisAyy jo uoypjussaid enbiun podai 8s0)  (6007) [P 4o O1euUDY [z9]
L4H 4 jusiiod Wy
oN 19ppo|g oN Aipuilg DLNJOWAY $59|UIDyg 59 o1BojoIsAyq D Ul SISOLIWIOPUS [DDISA JO pioday yodai as0)  (400T) [0 40 DPIOW [19]
L3H Jo Buiyes
uojod (sapak Buipas|q sy} ur AoupuBipw Buyoiwiw
ON @y} Bumngo ‘jjnoA puiBpp | x Appb Buig ) sex JUETIGEN] [PuIBDA ssajuIDg 44 [p21Bing SISOLBWOPUS JO 8SDD D 8qLIse( pode1 850D (6007) ‘[P 49 slusIDIO) [oo]
upbwom |osnodouswysod
(ssuojdwi $50] D Ul DWOUIDIDIOUSPD
plolewopus 2U019}50}s3} 1yBrem ‘snwisausy plolewopua Sb 8dusLINdal
—soA wnjoay pup |o1pDIIs3) sOA JUETILEEN] ‘uoyodisuor 65 |o21Bing SISOLOWOPUS UD 9qLIsa(] podai asp) (600¢) nolwAyyg [65]
sisauab aspasip Joj Aloayy
||om [pujwopgp ‘wnjdes sp pispjdpjew ojwojed poddns (sas00 (8002)
oN |ouiBpaodal ‘AioAQ oN Aipwig  uipd oialedouiwopqy 8/VS o1BojoisAy4 o} uoypjussaid jo Apnjs eandiioseq  @alyy) seues 8sp)) ‘[P 8 DA|IG-8-DSOY [85]
uind MBIABI
oiajed ‘snwisausy 190UDD |D}O8I0|00 BuppdIWIW aunjouay| (8002)
oN wnjoay oN JUETILGEN] ‘piZaydojpueH v/ o1B0ojorsAyg sisoLewopua W jo uondioseq ‘oday as0)) 1o 4o 1y2anodoy [£5]
(A|p21124>
auoJsjsiyjeIou G |0
‘Ajiop usBouse azis ul Buispaioul sspw oyispind
[emoq |[ows pajobnluoo ‘WoXa |ulNoI Uo D SO PaQLIISOP SISOLOWOPUD
oN oy} o} sipad IpjndSOA Bw Gz9'0) SOA juaunoay  punoy ‘oypwoidwAsy 134 o1BojoisAyy Wd 40 uoypjuasaid enbjun podai esp)  (800Z) [ 42 IoHDW [9g]
s|essoA
oDI|l ‘s1ajaun ‘s||omapls
olajed ‘||jomepis
|DUIWOPQD JOLBIUD ‘Ynd Joyiqiyut
jouiBoa ‘uojoo prowbis Buipas|q 9SDJOWOID YjIM PaASIRIUN
‘lomoq |jows usamieq (Ajiop Bwopg) |ojoa1 ‘uipd uoldnusqo [ouajain Buisnod
oN suoisaypp pup sjupjdw| 8jojedp |oysabaw PIO Aiowiig oiajed papis 1ybiy Va4 |P216Ing  sISOLBWOPUS |\ JO 8SPD D jussald 1odal asp)) (8002) ‘Io 42 121yog [ss]
L¥H suojoqi Buimojjoy
4INDA [oulBDA §O SisoLEWOPUS
oN 4noA [PUIBOA suojoqy — SOz JUETILEEN] uiod uioiB yyBry S o160jorsAyq 4O 92U81INd3] JusWNd0Qq podei as0)  (£007) ‘[P 4o 1opuUng [s]
uDwWoMm
Wd © ul uiod sisoljewopua
||lom Buypaly ur subjsowoaxa
Jappp|q Jousjsod ‘4noA swojdwAs [emoq pebo o} Jouadns som 8jozoue)
oN |ouIBoA ‘wna) pulwIa | oN juaunoay  /19ppp|q ‘uind dlAjey a|pPIW |o21Bing a1aym aspd b Jo uoydusseq podar as0)  (£00Z) ‘[P #o PSNOW [es]
&uol, 10jsup.y SISOl P Adpiayy SISOl P dwA (sapak) asnndouaw asodind Apnyg uBisop Apnjs (ELTYS
jupuBipw jo ays juswadp|das Jua.undal Buyuasaig aby jo ad4) uoyodijqnd) *ON °}oy
suounioy *sA Kiowinig Joyiny

(panuyuo)) 1 alqpL

.co-obgyn.com Volume 31 o Number 4 o August 2019

274

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Postmenopausal endometriosis Ladanyi ef al.

“juswoBy| [piopsoleln 15N ‘AwojaisysAy [puiwopgp [pjoy ‘Hy| ‘jesnodousw jsod ‘W4 ‘Adpieyy jusweonides [puowioy ‘| yH ‘Awojosioydoo-oBuidips pisiojig ‘OSg

xjuloj [puiBoA topsysod
‘||om |o4oa1 Joisjsod
‘auoBuy Jappo|q ‘saqny

wpxe aulnols uo

x|uloj [puiBoA
Jousysod ‘wngoal '||om Jeppp|q
Jongysod ‘snisjn Buijoaul

oN  upidoj|pj ‘salibAO |pIBIO|Ig oN Aipwig  punoy ‘oypwojdwAsy 09 o1BojoisAyg  sisolyewopua W4 Apnis aAndiioseq yodas asp) (8102) *|p 4o pwijOg rhm_
ojusay oypwbpiydoip
oN wnaulpus} WnijuaD) pajuswnoop joN Jua1Inday uiod ouysoBodAp /S pesodai joN paiinbop Buisnod sisolyeuwiopuy yodai asp) (8102) o +o yBuig [g94
anboid |puiBoa
aBipyosip snojowayykie uo so Buyusseid (£102)
oN xadp |ouiBop (s109k Gz < 10j) sop JUEYITBEN] [puBoA dlU0IYD 4G [p21Bing sisolewopus jo uoydusseq yodes asp) Jo 4o yoiopoaiy| [gs4
[ITEN uIaA 2pl)1 M3IASI
oDI|1 3| J0 uoissaidwiod jo uoyssaidwod pia JAQ Buisnpo ainjo.sy|
oN Buisnoo wnauojiiadoljey oN Aiowiig uibd [pujwopqy £9 olBojoisAyy  pwoljewopus jo Apnis sAndiseq ‘ioday as0?) (£102) ‘o 4o 1e1UD| [rd
uolss| SISDISDJOW
oN snoljiquin s|ozousouy JUEYIBEN] |oo1jIquin 8|qod|og 99 |o21Bing {spe1q Buppiwiw sisolyawopuy podai as0)) (£107) [o 4o uoiswn) [ged
(sapoh o | -gx oLNoWaY WN[NDIISAIP DIUO[OD D UIyiIM
wn|NoYISAIP sja||od auo1ays0ys34 ‘plunaindsAp SISOLJOUIOPUS JO UOHDWIOJSUDY
— SOA 21uoj0d prowBis-piy pup usbBouss) sex JUEYITBEN] ‘uind O] 19 |o216ing juouBijow jo 8spo b aqudseq podai as0) (9] 0g) ‘[o 42 Buiyow [z
SIIDAC puwolyewopus josnodouswysod (9102) PanyosY
ON |piejo|iq ‘siajed ‘uswopqy oN Aiowiig $sU||N§ [PUIWOPQY 9¢ o1BojoisAyy wd ¢ o jo podai aaydioseq 1odal asp) pup pwiysnsipyy 1A
siqoy
sepou ydwA| Buiuiolpo [emoq paisip 190UDD [DRI0J0D BuppPIWIW
oN Aibao ‘prowBisojoay umouyun umowyun ‘uiod |oulwopqy 0S olBojoisAyq  sisolyewopue [amoq jo uondioseq pode1 8500 (9[0Z) o 4o PlowyyOf o]
S31IDAC Buijjems Ba) AoubuBijow UDLIDAC dlYDIsDIOW (9102)
oN [PI84D|Iq ‘WnauOyLISg oN Albwiig  ‘UOHUSISIP [UIWOPqY 69 pesodai joN Buppiwiw sisoyewopus Wd pode1 8500 o jo PWIDYS [oMIDBY [69]
sijoqua Aipuow|nd
sisolawopus
pajoadsns pup
Japppjq ‘PUIBDA ‘wngal (sapak ssow
‘wna|t ay} BuippAul 07X tuswaop|das oinjed ‘plnjoway uoypIajuaXa Jojoas|oidns
oN omaeplis olajed yo usbBoyss) sap JUEIITBEN] ‘Buipaaq [pulBop S9 |o216ing uinbai sisoljewopua \Wd podai eso) (G| Qg) ‘[p 4o Aouspy [89]
1¥H BuioBispun
upwom |psnodousuiysod
D Ul SISOLYUIOPUD
(s109K 9x |¥H oaudsAp |opoupJjul pazipnplosp
oN sopou ydwA| o1ajed pauiquod) sex Aiowiig ‘uipd |oujwoqy z5 jo podau sy sy aquosaQ podai 850D (S10Z) o 4o wry [£9]
oulBpA ojul
BuippAul pup ‘sia19in Buipss|q |ouiBoa
|o19}0|1q ‘plowBisojoal ‘wnauojiadowsy AoupuBijow o1ajed o Bupyoiwiw
oN o} Bunaypp ‘sinjag oN JUEYITBEN] ‘uswopgp 8jndy 0S [P2IBING  SISOLHOWOPUS JO 8SDD D JUBWINOO(Q yodai asp) (¥102) o 40 1oyg [99]
(uajixowny
wnyoal O XY yum
‘juswbBl| [p1oDSOIBIN T 'L¥H §o XY yim uonnyisut auo jo Aiebins
‘puiBoa ‘pljswoiod y ‘AieBuns jo swy Buipes|q |ojoa1 G'gG -obp {UBMISPUN OYM SISOLOWIOPUD MaIAB]
ON  #yBu ‘wnauojued ‘AibAQ P J¥H uo ¢) 2//6 9oua1INdal - 7| ‘uind [pUIWOPAD ‘gny uoipayy yiog Wd Yiim pasouBpip uswom g/ aAydadsondy  (Z107) [P 4o oo 1]
&uol 10jsup.y SISOl P LCLYETT SISOl P dwA (sapak) asnndouaw asodind Apnyg uBisop Apnjg (ELTYS
jupuBipw jo ays juswadp|dai Juaundal Buyussaig aby jo ad4) uoyodijqnd) *ON °Jo
suow.oH *sA Aipwiig aoyiny

(penuyuo)) L sjqwL

275

WWW.CO-0bgyn.com

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

) 2019 Wolters Kluwer Health, Inc. All rights reserved.

©

1040-872X Copyright



Minimally invasive gynecologic procedures

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.

Acknowledgements
None.

Financial support and sponsorship
None.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING

Papers of particular interest, published within the annual period of review, have
been highlighted as:

m  of special interest

mm of outstanding interest

1. Mehedintu C, Plotogea MN, lonescu S, Antonovici M. Endometriosis still a
challenge. J Med Life 2014; 7:349-357.

2. Alimi Y, lwanaga J, Loukas M, Tubbs RS. The clinical anatomy of endome-
triosis: a review. Cureus 2018; 10:e3361.

3. Oxholm D, Knudsen UB, Kryger-Baggesen N, Ravn P. Postmenopausal
endometriosis. Acta Obstet Gynecol Scand 2007; 86:11568—-1164.

4. Zhang L, Xiong W, Xiong Y, et al. 17 beta-Estradiol promotes vascular
endothelial growth factor expression via the Wnt/beta-catenin pathway
during the pathogenesis of endometriosis. Mol Hum Reprod 2016;
22:526-535.

5. Klemmt PAB, Starzinski-Powitz A. Molecular and cellular pathogenesis of

m endometriosis. Curr Womens Health Rev 2018; 14:106-116.

This study reviews molecular and cellular features of endometriotic lesions.
Recently emerged novel biological concepts are discussed, which highlights
possible pathogenesis pathways in endometriosis.

6. Polak G, Barczynski B, Wertel |, et al. Disrupted iron metabolism in peritoneal

m fluid may induce oxidative stress in the peritoneal cavity of women with
endometriosis. Ann Agric Environ Med 2018; 25:587-592.

This study evaluates the peritoneal fluid of woman with endometriosis and
highlights how disrupted iron metabolism, through a proinflammatory and proox-
idative environment contributes to the pathophysiologic process of endome-
triosis.

7. Bendon CL, Becker CM. Potential mechanisms of postmenopausal endo-
metriosis. Maturitas 2012; 72:214-219.

8. Zhang L, Xiong W, Xiong Y, et al. Intracellular Wnt/beta-catenin signaling
underlying 17beta-estradiol-induced matrix metalloproteinase 9 expression
in human endometriosis. Biol Reprod 2016; 94:70.

276 WWW.CO-0bgyn.com

9. Liang Y, Xie H, Wu J, et al. Villainous role of estrogen in macrophage-nerve

mm interaction in endometriosis. Reprod Biol Endocrinol 2018; 16:122.

This study demonstrates how estrogen promotes endometriosis growth and
increased pain. Authors describe how estrogen activates peritoneal macrophages,
which stimulate neuronal growth to enhance survival of endometriosis and promote
pain.

10. Greaves E, Temp J, Esnal-Zufiurre A, et al. Estradiol is a critical mediator of
macrophage-nerve cross talk in peritoneal endometriosis. Am J Pathol 2015;
185:2286-2297.

11. Cumiskey J, Whyte P, Kelehan P, Gibbons D. A detailed morphologic and
immunohistochemical comparison of pre and postmenopausal endometrio-
sis. J Clin Pathol 2008; 61:455-459.

12. Toki T, Horiuchi A, Li SF, et al. Proliferative activity of postmenopausal
endometriosis: a histopathologic and immunocytochemical study. Int J Gy-
necol Pathol 1996; 15:45-53.

13. Haas D, Chvatal R, Reichert B, et al. Endometriosis: a premenopausal
disease? Age pattern in 42,079 patients with endometriosis. Arch Gynecol
Obstet 2012; 286:667-670.

14. Morotti M, Remorgida V, Venturini PL, Ferrero S. Endometriosis in meno-
pause: a single institution experience. Arch Gynecol Obstet 2012;
286:1571-1575.

15. Henriksen E. Endometriosis. Am J Surg 1955; 90:331-337.

16. Roger D, Kempers MBD, Arthur B, et al. Symmonds Significant postmeno-
pausal endometriosis. Surg Gynec Obst 1960; 111:273-276.

17. Stewart WW, Ireland GW. Vesical endometriosis in a postmenopausal
woman: a case report. J Urol 1977; 118:480-481.

18. Venter PF, Anderson JD, van Velden DJ. Postmenopausal endometriosis: a
case report. S Afr Med J 1979; 56:1136-1138.

19. Punnonen R, Klemi PJ; Nikkanen V. Postmenopausal endometriosis. Eur J
Obstet Gynecol Reprod Biol 1980; 11:195-200.

20. Djursing H, Petersen K, Weberg E. Symptomatic postmenopausal endome-
triosis. Acta Obstet Gynecol Scand 1981; 60:529-530.

21. Vorstman B, Lynne C, Politano VA. Postmenopausal vesical endometriosis.
Urology 1983; 22:540-542.

22. Kapadia SB, Russak RR, O'Donnell WF, et al. Postmenopausal ureteral
endometriosis with atypical adenomatous hyperplasia following hysterect-
omy, bilateral oophorectomy, and long-term estrogen therapy. Obstet Gy-
necol 1984; 64(3 Suppl):60S-63S.

23. Nikkanen V, Punnonen R. External endometriosis in 801 operated patients.
Acta Obstet Gynecol Scand 1984; 63:699-701.

24. Ray J, Conger M, Ireland K. Ureteral obstruction in postmenopausal woman
with endometriosis. Urology 1985; 26:577-578.

25. Manyonda IT, Neale EJ, Flynn JT, Osborn DE. Obstructive uropathy from
endometriosis after hysterectomy and oophorectomy; two case reports. Eur J
Obstet Gynecol Reprod Biol 1989; 31:195-198.

26. Henderson AF, Studd JWW, Watson N. A retrospective studyof oestrogen
replacement therapy following hysterectomyfor the treatment of
endometriosis. In: Shaw RW, editor. Advances in reproductive endocrinol-
ogy. Casterton Hall, Carnforth, Lancaster: Parthenon; 1990. p. 1318.

27. Goh JT, Hall BA. Postmenopausal endometrioma and hormonal replacement
therapy. Aust N Z J Obstet Gynaecol 1992; 32:384-385.

28. Duun S, Roed-Petersen K, Michelsen JW. Endometrioid carcinoma arising
from endometriosis of the sigmoid colon during estrogenic treatment. Acta
Obstet Gynecol Scand 1993; 72:676-678.

29. Hajjar LR, Kim W, Nolan GH, et al. Intestinal and pelvic endometriosis
presenting as a tumor and associated with tamoxifen therapy: report of a
case. Obstet Gynecol 1993; 82(4 Pt 2 Suppl):642-644.

30. Bardi M, Arnoldi E, Pizzocchero G, et al. Endometrioid carcinoma in pelvic
endometriosis in a postmenopausal woman with tamoxifen adjuvant therapy
for breast cancer. A case report. Eur J Gynaecol Oncol 1994; 15:393-395.

31. Cohen |, Altaras MM, Lew S, et al. Ovarian endometrioid carcinoma and
endometriosis developing in a postmenopausal breast cancer patient during
tamoxifen therapy: a case report and review of the literature. Gynecol Oncol
1994; 55(3 Pt 1):443-447.

32. Joseph J, Reed CE, Sahn SA, Thoracic endometriosis. Recurrence following
hysterectomy with bilateral salpingo-oophorectomy and successful treat-
ment with talc pleurodesis. Chest 1994; 106:1894-1896.

33. Redwine DB. Endometriosis persisting after castration: clinical character-
istics and results of surgical management. Obstet Gynecol 1994;
83:405-413.

34. Ismail SM, Maulik TG. Tamoxifen-associated postmenopausal endometriosis.
Histopathology 1997; 30:187-191.

35. Takayama K, Zeitoun K, Gunby RT, et al. Treatment of severe postmeno-
pausal endometriosis with an aromatase inhibitor. Fertil Steril 1998;
69:709-713.

36. Choi SW, Lee HN, Kang SJ, Kim HO. A case of cutaneous endometriosis
developed in postmenopausal woman receiving hormonal replacement. J Am
Acad Dermatol 1999; 41(2 Pt 2):327-329.

37. Kurioka H, Takahashi K, Okada M, et al. A case of postmenopausal en-
dometriosis unrelated to neoplasm. Int J Fertl Womens Med 1999;
44:160-162.

38. Schlesinger C, Silverberg SG. Tamoxifen-associated polyps (basalomas)
arising in multiple endometriotic foci: A case report and review of the
literature. Gynecol Oncol 1999; 73:305-311.

Volume 31 e Number 4 o August 2019

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Postmenopausal endometriosis Ladanyi ef al.

39.

40.

41.

42,
43,
44,
45,
46.
47.
48,
49,
50.

51.

52.

53.

54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.

66.

1040-872X Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

Deval B, Rafii A, Felce Dachez M, et al. Sigmoid endometriosis in a post-
menopausal woman. Am J Obstet Gynecol 2002; 187:1723-1725.
Matorras R, Elorriaga MA, Pijoan JI, et al. Recurrence of endometriosis in
women with bilateral adnexectomy (with or without total hysterectomy)
who received hormone replacement therapy. Fertil Steril 2002; 77:
303-308.

Okugawa K, Hirakawa T, Ogawa S, et al. Ovarian endometrioid adenocarci-
noma arising from an endometriotic cyst in a postmenopausal woman under
tamoxifen therapy for breast cancer: a case report. Gynecol Oncol 2002;
87:231-234.

Bese T, Simsek Y, Bese N, et al. Extensive pelvic endometriosis with
malignant change in tamoxifen-treated postmenopausal women. Int J Gyne-
col Cancer 2003; 13:376-380.

Goumenou AG, Chow C, Taylor A, Magos A. Endometriosis arising during
estrogen and testosterone treatment 17 years after abdominal hysterectomy:
a case report. Maturitas 2003; 46:239-241.

Areia A, Sousa V, Frutuoso C, et al. Endometrioid adenocarcinoma arising in
endometriosis foci six years after estrogen replacement therapy: a case
report. Eur J Gynaecol Oncol 2004; 25:255-256.

Jelovsek JE, Winans C, Brainard J, Falcone T. Endometriosis of the liver
containing mullerian adenosarcoma: case report. Am J Obstet Gynecol
2004; 191:1725-1727.

Razzi S, Fava A, Sartini A, et al. Treatment of severe recurrent endometriosis
with an aromatase inhibitor in a young ovariectomised woman. BJOG 2004;
111:182-184.

Strang A, Lisson SW, Petrou SP. Ureteral endometriosis and coexistent
urethral leiomyoma in a postmenopausal woman. Int Braz J Urol 2004;
30:496-498.

Fatemi HM, Al-Turki HA, Papanikolaou EG, et al. Successful treatment of an
aggressive recurrent postmenopausal endometriosis with an aromatase
inhibitor. Reprod Biomed Online 2005; 11:455-457.

Sesti F, Vettraino G, Pietropolli A, et al. Vesical and vaginal recurrent
endometriosis in postmenopause following estrogen replacement therapy.
Eur J Obstet Gynecol Reprod Biol 2005; 118:265-266.

Alexander Taylor A, Nicky K, Simon E, et al. Postmenopausal endometriosis
and malignant transformation of endometriosis: a case series. Gynecol Surg
2005; 2:135-137.

Nomura S, Suganuma T, Suzuki T, et al. Endometrioid adenocarcinoma
arising from endometriosis during 2 years of estrogen replacement therapy
after total hysterectomy and bilateral salpingo-oophorectomy. Acta Obstet
Gynecol Scand 2006; 85:1019-1021.

Pugliese JM, Peterson AC, Philbrick JH Jr, Allen RC Jr. Ureteral endome-
triosis in patients after total abdominal hysterectomy: presentation and
diagnosis: a case series. Urology 2006; 67:; 622 e13-5.

Mousa NA, Bedaiwy MA, Casper RF. Aromatase inhibitors in the treatment of
severe endometriosis. Obstet Gynecol 2007; 109:1421-1423.

Sundar SS, Gornall RJ, Kerr-Wilson R, et al. A case report of recurrent
endometriosis following Tibolone hormone replacement therapy. J Obstet
Gynaecol 2007; 27:433-434.

Bohrer J, Chen CC, Falcone T. Persistent bilateral ureteral obstruction
secondary to endometriosis despite treatment with an aromatase inhibitor.
Fertil Steril 2008; 90:2004 €7 -2004.e79.

Mattar CN, Pang B, Fong YF. An unexpected presentation of endometriosis—
a ‘parasitic’ cyst of the bowel in a menopausal woman on hormone therapy.
Ann Acad Med Singapore 2008; 37:69-71.

Popoutchi P, dos Reis Lemos CR, Silva JC, et al. Postmenopausal intestinal
obstructive endometriosis: case report and review of the literature. Sao Paulo
Med J 2008; 126:190-193.

Rosa-e-Silva JC, Carvalho BR, Barbosa Hde F, et al. Endometriosis in
postmenopausal women without previous hormonal therapy: report of three
cases. Climacteric 2008; 11:525-528.

Efthymiou CA. Endometriosis-associated intestinal tumours: a consequence
of long-term unopposed oestrogen? Ann R Coll Surg Engl 2009;
91:259-260.

Giarenis |, Giamougiannis P, Speakman CT, et al. Recurrent endometriosis
following total hysterectomy with oophorectomy mimicking a malignant
neoplastic lesion: a diagnostic and therapeutic challenge. Arch Gynecol
Obstet 2009; 279:419-421.

Maeda T, Uchida Y, Nakajima F. Vesical endometriosis following the meno-
pause. Int Urogynecol J Pelvic Floor Dysfunct 2009; 20:1515-1517.
Manero MG, Royo P, Olartecoechea B, Alcazar JL. Endometriosis in a
postmenopausal woman without previous hormonal therapy: a case report.
J Med Case Rep 2009; 3:135.

Sasson IE, Taylor HS. Aromatase inhibitor for treatment of a recurrent
abdominal wall endometrioma in a postmenopausal woman. Fertil Steril
2009; 92:1170.e1-1170.e14.

Bailey AP, Schutt AK, Modesitt SC. Florid endometriosis in a postmeno-
pausal woman. Fertil Steril 2010; 94:2769.e1-2769.e4.

Flyckt R, Lyden S, Roma A, Falcone T. Postmenopausal endometriosis with
inferior vena cava invasion requiring surgical management. Hum Reprod
2011; 26:2709-2712.

Bhat RA, Teo M, Bhat AK. Endometriosis after surgical menopause mimick-
ing pelvic malignancy: surgeons’' predicament. Oman Med J 2014;
29:226-231.

67. Kim HS, Yoon G, Kim BG, Song SY. Decidualization of intranodal endome-
triosis in a postmenopausal woman. Int J Clin Exp Pathol 2015;
8:1025-1030.

68. Klenov VE, Potretzke TA, Sehn JK, Thaker PH. Postmenopausal invasive
endometriosis requiring supralevator pelvic exenteration. Obstet Gynecol
2015; 126:1215-1218.

69. Agarwal Sharma R, Lee EY, Vardhanabhuti V, et al. Unusual case of
postmenopausal diffuse endometriosis mimicking metastastic ovarian malig-
nancy. Clin Nucl Med 2016; 41:e120-e122.

70. Jakhmola CK, Kumar A, Sunita BS. Expect the unexpected: endometriosis
mimicking a rectal carcinoma in a postmenopausal lady. J Minim Access Surg
2016; 12:179-181.

71. Matsushima T, Asakura H. Huge ovarian endometrioma that grew after
menopause: case report. J Obstet Gynaecol Res 2016; 42:350-352.

72. Mohling SI, Elkattah R, Eliason R, Boren TP. Malignant transformation of
endometriosis: an unusual diverticular mass. J Endometr 2016; 8:67-70.

73. Cameron M, Westwell S, Subramanian A, et al. Postmenopausal cutaneous

m  endometriosis: mimicking breast metastasis. Breast J 2017; 23:356-358.

This article highlights the varying anatomical sites of postmenopausal endome-
triosis.

74. lanieri MM, Buca DIP, Panaccio P, et al. Retroperitoneal endometriosis in
m  postmenopausal woman causing deep vein thrombosis: case report and
review of the literature. Clin Exp Obstet Gynecol 2017; 44:148-150.

This article highlights the differing presentations in woman with postmenopausal

endometriosis.

75. Threadcraft M, Fouad L, Bruce A, et al. Endometriosis in a postmenopausal

m  patient presenting as an erythematous vaginal plaque. J Minim Invasive
Gynecol 2017; 24:516-517.

This article demonstrates the differing presentations of postmenopausal endome-
triosis thereby highlighting the importance of maintaining endometriosis on the
differential when evaluating postmenopausal patients.

76. Singh TP, Rizvi SAA, Pretorius CF. Postmenopausal acquired diaphragmatic

m  herniation in the context of endometriosis. Int J Surg Case Rep 2018;
53:154-156.

This article highlights important management dilemmas in postmenopausal en-
dometriosis.

77. SolimaE, Pino |, Scagnelli G, et al. When you hear hoofbeats, think of horses,

m  notzebras': a case of bladder endometriosis in menopause. J Minim Invasive
Gynecol 2018.

doi: 10.1016/.jmig.2018.11.012. [Epub ahead of print]

78. Barcena de Arellano ML, Arnold J, Vercellino F, et al. Overexpression of nerve
growth factor in peritoneal fluid from women with endometriosis may promote
neurite  outgrowth in endometriotic lesions. Fertil Steril 2011;
95:1123-1126.

79. Streuli |, Gaitzsch H, Wenger JM, Petignat P. Endometriosis after meno-

mm pause: physiopathology and management of an uncommon condition. Cli-
macteric 2017; 20:138-143.

This study reviews postmenopausal endometriosis focusing on pathogenesis and
treatment. They further address the significance of malignant transformation in this
patient demographic.

80. Huhtinen K, Desai R, Stahle M, et al. Endometrial and endometriotic con-
centrations of estrone and estradiol are determined by local metabolism
rather than circulating levels. J Clin Endocrinol Metab 2012;97:4228-4235.

81. Attar E, Tokunaga H, Imir G, et al. Prostaglandin E2 via steroidogenic factor-1
coordinately regulates transcription of steroidogenic genes necessary for
estrogen synthesis in endometriosis. J Clin Endocrinol Metab 2009;
94:623-631.

82. Dassen H, Punyadeera C, Kamps R, et al. Estrogen metabolizing enzymes in
endometrium and endometriosis. Hum Reprod 2007; 22:3148-3158.

83. Delvoux B, Groothuis P, D'Hooghe T, et al. Increased production of 17beta-
estradiol in endometriosis lesions is the result of impaired metabolism. J Clin
Endocrinol Metab 2009; 94:876-883.

84. Bulun SE, Lin Z, Imir G, et al. Regulation of aromatase expression in estrogen-
responsive breast and uterine disease: from bench to treatment. Pharmacol
Rev 2005; 57:359-383.

85. Bukulmez O, Hardy DB, Carr BR, et al. Inflammatory status influences
aromatase and steroid receptor expression in endometriosis. Endocrinology
2008; 149:1190-1204.

86. Kyama CM, Overbergh L, Mihalyi A, et al. Endometrial and peritoneal
expression of aromatase, cytokines, and adhesion factors in women with
endometriosis. Fertil Steril 2008; 89:301-310.

87. Colette S, Lousse JC, Defrere S, et al. Absence of aromatase protein and
mRNA expression in endometriosis. Hum Reprod 2009; 24:2133-2141.

88. Mori T, lto F, Koshiba A, et al. Aromatase as a target for treating endome-

mm triosis. J Obstet Gynaecol Res 2018; 44:1673-1681.

This study reviews the pathological process involved in estrogen production in
endometriosis. Given the importance of aromatase, an enzymes responsible for the
last step of estrogen biosynthesis, the authors evaluate aromatase as a target for
treating endometriosis.

89. Zeitoun K, Takayama K, Sasano H, et al. Deficient 17beta-hydroxysteroid
dehydrogenase type 2 expression in endometriosis: failure to metabolize
17beta-estradiol. J Clin Endocrinol Metab 1998; 83:4474-4480.

90. Capobianco A, Rovere-Querini P. Endometriosis, a disease of the macro-
phage. Front Immunol 2013; 4:9.

WWW.CO-0bgyn.com 277

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Minimally invasive gynecologic procedures

91. Jana S, Chatterjee K, Ray AK, et al. Regulation of matrix metalloproteinase-2
activity by COX-2-PGE2-pAKT axis promotes angiogenesis in endometrio-
sis. PLoS One 2016; 11:e0163540.

92. Balkowiec M, Maksym RB, Wlodarski PK. The bimodal role of matrix

m  metalloproteinases and their inhibitors in etiology and pathogenesis of
endometriosis (review). Mol Med Rep 2018; 18:3123-3136.

This study outlines a possible pathophysiologic process in endometriosis through
aberrant regulation of matrix metalloproteinases.

93. Tran LV, Tokushige N, Berbic M, et al. Macrophages and nerve fibres in
peritoneal endometriosis. Hum Reprod 2009; 24:835-841.

94. Rattanachaiyanont M, Tanmahasamut P, Angsuwatthana S, et al. Hormonal
replacement therapy in surgical menopause with underlying endometriosis. J
Med Assoc Thai 2003; 86:702-707.

95. Gemmell LC, Webster KE, Kirtley S, et al. The management of menopause in

mm women with a history of endometriosis: a systematic review. Hum Reprod
Update 2017; 23:481-500.

This review provides a summary of existing case reports of endometriosis recurrence
and malignant transformation in postmenopausal woman. By reviewing presenting
symptoms, potential risk factors, and outcomes the authors may help clinicians with
clinical management of postmenopausal woman with endometriosis.

96. Polyzos NP, Fatemi HM, Zavos A, et al. Aromatase inhibitors in postmeno-
pausal endometriosis. Reprod Biol Endocrinol 2011; 9:90.

97. Moen MH, Rees M, Brincat M, et al. EMAS position statement: managing the
menopause in women with a past history of endometriosis. Maturitas 2010;
67:94-97.

98. Worley MJ, Welch WR, Berkowitz RS, Ng SW. Endometriosis-associated
ovarian cancer: a review of pathogenesis. Int J Mol Sci 2013; 14:5367-5379.

99. Tempfer CB, Wenzl R, Horvat R, et al. Lymphatic spread of endometriosis to
pelvic sentinel lymph nodes: a prospective clinical study. Fertil Steril 2011;
96:692-696.

100. Gong Y, Tempfer CB. Regional lymphatic spread in women with pelvic
endometriosis. Med Hypotheses 2011; 76:560-563.

101. Kasvandik S, Samuel K, Peters M, et al. Deep quantitative proteomics reveals
extensive metabolic reprogramming and cancer-like changes of ectopic
endometriotic stromal cells. J Proteome Res 2016; 15:572-584.

278 WWW.CO-0bgyn.com

102. Kobayashi H, Yamada Y, Kawahara N, et al. Modern approaches to non-

= invasive diagnosis of malignant transformation of endometriosis. Oncol Lett
2019; 17:1196-1202.

This study provides descriptions of novel and noninvasive ways to evaluate and

diagnosis endometriosis through imaging.

103. Han SJ, O'Malley BW. The dynamics of nuclear receptors and nuclear
receptor coregulators in the pathogenesis of endometriosis. Hum Reprod
Update 2014; 20:467-484.

104. Noel JC, Anaf V, Fayt |, Wespes E. Ureteral mullerian carcinosarcoma (mixed
mullerian tumor) associated with endometriosis occurring in a patient with a
concentrated soy isoflavones supplementation. Arch Gynecol Obstet 2006;
274:389-392.

105. Al-Talib A, Gilbert L, Arseneau J. Endometrioid adenocarcinoma 13 years
after total abdominal hysterectomy and bilateral salpingo-oophorectomy.
Saudi Med J 2008; 29:1044-1047.

106. Karanjgaokar VC, Murphy DJ, Samra JS, Mann CH. Malignant transformation
of residual endometriosis after hysterectomy: a case series. Fertil Steril 2009;
92:2037.e19-2037.e21.

107. Munksgaard PS, Blaakaer J. The association between endometriosis and
ovarian cancer: a review of histological, genetic and molecular alterations.
Gynecol Oncol 2012; 124:164-169.

108. Acien P, Nunez C, Quereda F, et al. Is a bowel resection necessary for deep
endometriosis with rectovaginal or colorectal involvement? Int J Womens
Health 2013; 5:449-455.

109. McKinnon BD, Kocbek V, Nirgianakis K, et al. Kinase signalling pathways in
endometriosis: potential targets for nonhormonal therapeutics. Hum Reprod
Update 2016; 22:382-403.

110. Abrao MS, Petraglia F, Falcone T, et al. Deep endometriosis infiltrating the
recto-sigmoid: critical factors to consider before management. Hum Reprod
Update 2015; 21:329-339.

111. Hillner BE, Ingle JN, Chlebowski RT, et al, American Society of Clinical
Oncology. American Society of Clinical Oncology 2003 update on the role of
bisphosphonates and bone health issues in women with breast cancer. J Clin
Oncol 2003; 21:4042-4057.

Volume 31 e Number 4 o August 2019

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



