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Abstract
Postmenopausal endometriosis is an important clinical entity which is likely under-recognized and in which the Radiologist 
can play a valuable role. In this review, we describe the clinical presentation and management of postmenopausal endome-
triosis, appraising the literature and providing case examples. Persons with postmenopausal endometriosis may present with 
symptoms including pelvic pain or dyschezia, but endometriosis may also be an asymptomatic, incidental finding. Women 
may or may not have a prior history of endometriosis or a history of symptoms consistent with it. Therapies and conditions 
which increase exogenous or endogenous estrogen, respectively, increase the risk. Endometriosis can be found in differ-
ent locations throughout the body, and the possibility of malignancy should be assessed, especially in the postmenopausal 
population, where age increases cancer risk. Treatment may involve surgery or medical interventions. Guidelines describing 
appropriate imaging surveillance in these patients are lacking. In the postmenopausal population, Radiologists need to con-
sider endometriosis as a diagnosis, recommend appropriate exams such as MRI and US, and suggest endometriosis-associated 
malignancies when appropriate, based on classic morphologic features.
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Introduction

Five to ten percent of women of reproductive age have endo-
metrial glands and stroma present outside of the uterus, 
resulting in the condition known as endometriosis. Symp-
toms of the disease vary and may include dysmenorrhea, 
chronic pelvic pain, dyspareunia, dyschezia, and infertility. 
The pathogenesis of this chronic gynecologic condition is 
complex and likely multifactorial with genetic, epigenetic, 
environmental, and immunologic factors contributing to 
disease development [1, 2]. Lesion types include superficial 
peritoneal deposits, deep infiltrating endometriosis (implant 
or nodule with at least 5 mm depth), and endometriomas 
(chocolate cysts). A key factor in the development of endo-
metriosis lesions and their associated symptoms appears to 
be estrogen exposure. Estrogen has a stimulatory effect on 

endometrial tissue both inside and outside of the uterus and 
may play a role in the associated inflammatory response. 
Additionally, inhibition of estrogen production with com-
bined hormonal contraceptives, progestins, gonadotropin-
releasing hormone agonists and antagonists, and aromatase 
inhibitors can result in improved symptoms in patients with 
endometriosis [1]. As systemic estrogen levels decrease 
significantly following menopause, endometriosis lesions 
regress in the majority of cases, resulting in symptom resolu-
tion. However, it is estimated that 2–4% of postmenopausal 
women may continue to be affected by endometriosis [3–5]. 
Similar to premenopausal patients, this condition can present 
in a variety of different ways and may be initially unrecog-
nized or misdiagnosed.

Risk factors

Postmenopausal endometriosis should be considered when 
a patient has a history of symptoms before menopause that 
could potentially be related to previously unrecognized 
endometriosis, including dysmenorrhea, dyspareunia, dys-
chezia, infertility, and chronic pelvic pain. In patients with 
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a history of prior hysterectomy or pelvic surgery, reports 
of adhesions, difficulty performing the procedure related to 
adhesions, or distorted anatomy with or without mention 
of lesions consistent with endometriosis could be evidence 
of prior endometriosis. Absence of these historical factors 
does not preclude its possibility, as demonstrated in case 1 
(Fig. 1).

Hormone replacement therapy has been associated 
with postmenopausal endometriosis secondary to stimula-
tion of endometrial deposits by exogenous estrogen [3, 6]. 
This effect may be more significant in unopposed estrogen 
therapy in which there is no progestin component [6]. Case 
2 demonstrates a patient on hormone replacement therapy 
who was affected by postmenopausal endometriosis (Fig. 2). 
Other conditions that potentially increase serum estrogen 
levels, such as obesity, may also result in stimulation of 
endometriosis lesions, subsequent symptoms, or findings 
on imaging [3]. Tamoxifen is a selective estrogen receptor 
modulator known to have an agonist effect on endometrial 
tissue, and it is associated with endometrial abnormalities, 
including polyps, hyperplasia, and malignancy [7, 8]. Simi-
lar agonist activity on endometriosis lesions may occur in 
the setting of tamoxifen use, resulting in the development 
or progression of the disease [9–13]. In those with no prior 
diagnosis of endometriosis, it is unclear if this agonist activ-
ity results in formation of new lesions or unmasking of pre-
viously subclinical disease.

There are also reported cases of postmenopausal endome-
triosis in the absence of an identifiable source of systemic 
estrogen exposure or endogenous agonist activity [14]. In 

some patients, investigators have posited that such instances 
may be due to local estrogen production in the presence of 
aromatase within the endometriosis lesions themselves 
[3, 15]. Case 3 shows classic features of endometriosis in 
a postmenopausal patient on pelvic ultrasonography (US) 
and magnetic resonance imaging (MRI); however, there was 
no identifiable stimulation of exogenous estrogen activity 
(Fig. 3).

Signs, symptoms, and locations

Postmenopausal endometriosis may present as an asymp-
tomatic incidental finding during imaging or surgery per-
formed for other indications, as illustrated in case 4 (Fig. 4). 
When present, symptoms may be similar to those in pre-
menopausal women, specifically pelvic pain, dyspareunia, 
and dyschezia, as was the instance for the patient in case 5 
(Fig. 5). Patients may also present with abnormal vaginal 
bleeding [16, 17]. In all women, the most common loca-
tions where endometriosis is found are the ovaries, utero-
sacral ligaments, and pelvic peritoneal surfaces including 
the broad ligament, anterior cul-de-sac, posterior cul-de-sac, 
retro-ovarian fossa, and pelvic side walls [2]. While post-
menopausal endometriosis is most commonly located in the 
ovary [4, 16, 17], it has also been reportedly found in many 
other locations, such as the urinary tract [18–20], large and 
small bowel [21–25], stomach [26], vagina [27, 28], skin 
[29, 30], diaphragm [20], and inferior vena cava [31]. Pre-
senting symptoms can be related to the organ system where 

Fig. 1   Post-menopausal 59-year-old female with 2 years of bleeding 
was diagnosed with complex hyperplasia without atypia. Bleeding 
persisted despite several months of medroxyprogesterone. She under-
went an abdominal hysterectomy, at which time unsuspected pelvic 
endometriosis was discovered. In retrospect, typical changes of endo-
metriosis were present on pelvic MRI. (a) T1-weighted, fat-saturated 

axial image without contrast demonstrates small nodular hyperintense 
endometriotic deposits along the uterosacral ligaments bilaterally, 
right greater than left (arrows). (b) T2-weighted sagittal image dem-
onstrates hypointense fibrotic nodularity and thickening from endo-
metriosis involving the right uterosacral ligament (arrow)
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lesions are located. For example, lesions involving the blad-
der can cause voiding dysfunction or hematuria, whereas 
lesions involving the bowel can result in rectal bleeding or 
bowel obstruction. 

Typical MRI imaging appearance of pelvic 
endometriosis

Laparoscopy is the gold standard for the diagnosis of pelvic 
endometriosis; however, MRI can help the surgeon preop-
eratively identify the extent and severity of disease and can 
in particular identify disease that may be obscured at lapa-
roscopy by adhesions.

On MRI, ovarian endometriomas present as solitary or 
multiple masses, typically with relatively homogeneous 
hyperintense signal on T1-weighted images. T1-weighted, 
fat-saturated images are critical to differentiate endome-
triomas from fat-containing mature cystic teratomas. On 
T2-weighted images, endometriomas have a variable appear-
ance, ranging from homogeneous, heterogeneous, or gra-
dated hypointensity (also known as “T2 shading”) to inter-
mediate signal intensity to high signal intensity, depending 
on the degree of hemoconcentration within the cyst [32]. 
Bilaterality and/or multiplicity of T1 hyperintense ovarian 
cysts and lack of resolution over time favor endometriomas 
over hemorrhagic ovarian cysts. A thick, T2 hypointense 
fibrous capsule (due to the presence of hemosiderin-laden 
macrophages from repeated hemorrhage) and the presence 

Fig. 2   Post-menopausal 54-year-old female with no known history of 
endometriosis, now with new diagnosis 1.5  years after starting hor-
monal replacement therapy for menopausal symptoms. a T2-weighted 
sagittal MR image demonstrates irregular, stellate T2 hypointense 
soft tissue thickening (arrow) and associated cystic change (arrow-
head) at the right side of the vaginal cuff with adhesions and tether-
ing to the posterior dome of the urinary bladder. The cystic portion 
of this process was hyperintense on T1 fat-saturated images (arrow-

head, inset). Note distension of the vagina, achieved with administra-
tion of sterile sonographic gel. b, c Axial T2-weighted (b) and axial 
postcontrast T1-weighted (c) MRI images demonstrate intermediate 
T2 signal enhancing nodular soft tissue at the right side of the vaginal 
cuff (arrows). d Axial T2-weighted image demonstrates a rounded T2 
hyperintense structure (arrow) in the left side of the anorectal vaginal 
septum. These surgical findings were found on pathology to represent 
endometriosis
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Fig. 3   Post-menopausal 49-year-old female with  chronic but wors-
ening pelvic pain newly diagnosed with endometriosis. a Transvagi-
nal ultrasound demonstrates two adjacent cystic structures in the left 
adnexa with diffuse low-level internal echogenicity and no internal 
blood flow on color Doppler (arrows). Axial T1-weighted, fat-satu-
rated (b) and T2-weighted (c) MR images demonstrate T1 hyperin-

tensity and corresponding T2 shading in the cystic lesions, consist-
ent with endometriomas (arrows). A “T2 dark spot” characteristic of 
endometrioma is also present in the more anterior lesion (c, arrow-
head). d Coronal T2-weighted image demonstrates T2 hypointense 
fibrotic endometriosis along the posterior aspect of the uterus (arrow)

Fig. 4   Postmenopausal 64-year-old female with left ovarian remnant 
endometriomas incidentally discovered on an abdominopelvic MRI 
obtained for staging a clear cell carcinoma of the kidney. The patient 
had a hysterectomy and bilateral salpingo-oophorectomy at age 35 
for endometriosis. a Axial T1-weighted, fat-saturated image demon-

strates two T1 hyperintense ovarian endometriomas within the left 
ovarian remnant (arrows). b T2-weighted axial image demonstrates 
hypointense fibrotic bands between the remnant and the sigmoid 
colon (arrow)



Abdominal Radiology	

1 3

of a “T2 dark spot” can also help differentiate an endome-
trioma from a hemorrhagic ovarian cyst [33].

Superficial endometriosis may be visualized laparo-
scopically as red, clear, vesicular, black, or blue lesions 
along the peritoneum and serosal surfaces of the pelvic 
organs. These tiny plaque-like lesions are not identifiable 
on MRI unless they have associated T1 hyperintensity 
from hemorrhage; thus, MRI cannot adequately screen 
for superficial pelvic endometriosis. Deeply infiltrating 
endometriosis (DIE) describes subperitoneal invasion by 
endometriotic lesions exceeding 5 mm in depth. These 
endometriotic deposits respond to hormonal stimulation, 
resulting in a variable amount of cyclic bleeding and a 

variable inflammatory response and fibrous reaction [34]. 
Patients with DIE may have more severe symptoms which 
can vary with location, depth, and extent of disease. DIE 
typically appears as solid nodules, plaque-like thickening, 
or stellate soft tissue with intermediate T1 signal intensity 
and low T2 signal intensity. These lesions will variably 
demonstrate T2 hyperintense foci which correspond to the 
dilated ectopic endometrial glands and will have variable 
T1 signal intensity, enhancement, and signal on diffusion 
weighted images. Small hyperintense foci on fat-saturated 
T1-weighted images correspond with sites of hemorrhage, 
and occasionally fluid–fluid levels may be present if bleed-
ing was recent. The presence of these T1/T2 hyperintense 

Fig. 5   Postmenopausal 56-year-old female diagnosed with inva-
sive endometriosis in the posterior cul-de-sac. She had amenorrhea 
for 3 years, was not on hormone replacement therapy, and presented 
with a long history of pelvic pain and dysmenorrhea. Physical exam 
revealed a globular, slightly enlarged, retroverted uterus. Sagittal a 
and axial b T2-weighted MR images demonstrate a large T2 hypoin-
tense mass-like area involving the posterior aspect of the uterus 
(arrows). Note the distension of the vagina, achieved with sterile 
sonographic gel. This process was initially mistaken for a uterine 
fibroid, but given the punctate T2 hyperintense glandular foci, the 

lack of involvement of the junctional zone, and the non-rounded, 
more contour-conforming shape, it is consistent with invasive endo-
metriosis. Note the small band of fibrosis extending posteriorly from 
the surface of the invasive endometriosis to the anterior rectal wall 
(b, arrowhead). c, d Axial T1-weighted, fat-saturated images dem-
onstrate tiny T1 hyperintense endometriomas in the ovaries (arrows), 
both of which are drawn posteromedially toward the invasive endo-
metriosis. Several additional tiny T1 hyperintense hemorrhagic foci 
can be seen along the posterior serosa of the uterus (d, arrowhead)
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foci within a solid mass can help increase the specificity 
of the diagnosis of endometriosis.

The most common site of DIE is the posterior cul-de-sac. 
MRI plays a key role in identifying an obliterated cul-de-sac 
which develops as a result of adhesion formation between 
the posterior aspect of the uterus/cervix and surrounding 
structures, including the anterior rectum [35]. The presence 
of an obliterated cul-de-sac may shroud additional underly-
ing disease at the time of laparoscopy; thus, MRI is criti-
cal to define extent of disease in these patients. MRI also 
helps alert the surgeon to potential bowel involvement, most 
commonly in the anterior rectosigmoid wall, and Radiolo-
gists can help with surgical planning by determining the 
depth of bowel wall infiltration, the length of the bowel 
involved, and by determining the location of the bowel 
involvement relative to the anus. The classic “mushroom 
cap” on T2-weighted images is a specific sign of deep inva-
sion of the bowel wall [36]. This MRI sign describes the 
appearance of a hypointense fibrotic implant along the bowel 

wall with associated hypertrophic muscularis propria and 
hyperintense, edematous, and curvilinear overlying mucosal/
submucosal layers on the luminal side. In the case of circum-
ferential or near circumferential involvement, or increasing 
depth of invasion, the bowel may become obstructed. Iden-
tifying the involvement of rectum or other pelvic organs on 
MRI can aid in preoperatively assembling an appropriate 
multidisciplinary team if other surgical subspecialties, such 
as colorectal surgery or urology, will be required for optimal 
treatment. Spiculated and band-like hypointense adhesions 
from endometriosis can also fixate pelvic organs, resulting 
in angulation of bowel and displacement of pelvic organs. 
In advanced posterior cul-de-sac disease, endometriosis and 
adhesions may result in the “kissing ovaries” configuration, 
characterized by ovaries which are displaced posteriorly 
and medially toward one another and toward the diseased 
uterosacral ligaments and torus uterine [37]. Additionally, 
the presence of hematosalpinx, even if an isolated finding, 
should raise the suspicion for endometriosis [38].

Fig. 6   Postmenopausal 55-year-old diagnosed with endometriosis-
associated malignancy. At 32, she had a hysterectomy for menor-
rhagia and dysmenorrhea secondary to transmural adenomyosis. 
Superficial endometriosis was found at that time. She remained 
asymptomatic for many years but subsequently presented with dys-
pareunia and 2 weeks of spontaneous vaginal bleeding, pelvic cramp-
ing, and urinary urgency. On physical exam, the right upper vagina 
was attenuated by a firm, fixed mass. a Longitudinal transvaginal 
ultrasound image to the right of midline demonstrates a mixed solid 
and cystic mass with internal vascularity at the vaginal cuff (arrow). 
Neither ovary was visualized at ultrasound. Note the close proximity 
with the urinary bladder (star). b, c Axial T2-weighted MR images 

demonstrate the mixed cystic and solid lesion (arrows) at and above 
the vaginal cuff. c also shows nodular tethering to the sigmoid colon 
(arrowhead). d Coronal T2-weighted MR image demonstrates the soft 
tissue component (arrow) extending to involve the right ovary (arrow-
head). e Sagittal postcontrast T1-weighted MR image demonstrates 
enhancement of the soft tissue component of the mass (arrow) with 
extension posteriorly into the presacral space involving the bowel 
(arrowhead). At surgery, the patient was found to have a 2.3-cm 
tumor involving the vaginal apex, the surface of the right ovary, and 
invading through the muscularis propria of the upper rectum. Pathol-
ogy revealed moderately differentiated endometrioid adenocarcinoma 
originating in endometriosis
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Endometriosis‑associated malignancy

Endometriosis is associated with an increased risk of ovarian 
cancer, specifically clear cell, endometrioid, and low-grade 
serous types [5, 39]. Increasing age, such as in the post-
menopausal population, is also a risk factor for malignancy; 
thus, it is important to assess for the possibility of cancer in 
patients who present with possible postmenopausal endome-
triosis. In endometriosis-related ovarian cancer, symptoms 
may include early satiety, abdominal bloating or pressure, 
and increasing abdominal girth. Persons with advanced dis-
ease may present with bowel obstruction or pleural effusion. 
Endometriosis-related malignancy has also been reported 
arising from deeply infiltrative lesions in the bowel [21, 24] 
and may present with obstruction or bleeding.

Imaging features of endometriosis-associated malignancy 
are similar to those with non-endometriosis-related malig-
nancy (Figs. 6 and 7). On MRI, it often has an intermedi-
ate T2 signal, with early avid enhancement and restricted 
diffusion regardless of where it occurs. Specific considera-
tions in the evaluation of endometriosis-associated ovarian 

carcinoma include postcontrast T1-weighted images with fat 
suppression and subtraction to assess for enhancing mural 
nodules or septations in the setting of T1 hyperintense endo-
metriomas. These nodules may show color Doppler flow on 
ultrasound. Restricted diffusion can be helpful when it corre-
sponds to concerning nodules or septations; however, it can 
occur in benign endometriomas secondary to blood products 
[40]. Also helpful, but non-specific, is the loss of T2 shad-
ing that can occur in malignant endometriomas which is 
thought to be the result of increasing fluid produced by the 
tumor [41]. Extra-ovarian endometriosis-associated malig-
nancy may have an infiltrative appearance, and benign vari-
ants, such as polypoid endometriosis, may mimic features 
of malignancy, as shown in case 8 (Fig. 8). The T2 hyperin-
tense “cap” of the mushroom in bowel invasive endometrio-
sis is often lost when there is mucosal invasion and the T2 
hypointense fibromuscular stroma may appear more inter-
mediate in signal. Cystic or glandular element can remain 
in the setting of malignant transformation, and often benign 
and malignant endometriosis co-exists whether it is in the 
abdominal wall, pelvis, abdomen, or involving nerves [42].

Fig. 7   64-year-old woman diagnosed with recurrent endometriosis-
associated endometrioid and clear cell carcinoma. Many years prior, 
she had a hysterectomy due to an abnormal PAP smear. There was 
no mention of pelvic endometriosis at that time. At age 54, she pre-
sented with abdominal pain and left ureteral obstruction secondary to 
a left pelvic mass, which was found to be endometriosis-associated 
malignancy. She was treated with surgical resection and chemoradia-
tion. Now, 10  years later, she presented with pelvic pain secondary 
to recurrent malignancy. a Axial postcontrast CT image demonstrates 

a large, enhancing recurrent malignancy (arrows) in the left pelvis 
involving the left presacral space, left piriformis muscle, left pelvic 
sidewall, and the sigmoid colon. Note the surgical anastomosis in 
the sigmoid colon from a prior segmental resection (arrowhead). b 
Coronal postcontrast CT image shows the mass invading the sigmoid 
colon at the anastomosis and invading the left pelvic sidewall (arrow). 
The mass encases the left ureter, resulting in obstruction and high-
grade hydronephrosis (arrowhead)
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Management

Given the potential risk of malignancy in this population, 
treatment of postmenopausal endometriosis is often surgical. 
If initially detected on US, consideration should be given to 
obtaining a pelvic MRI to further assess disease severity, to 
evaluate for the presence of deep infiltrative endometriosis, 
and to help guide surgical planning. If there are obvious fea-
tures concerning for malignancy on imaging, surgery should 
be performed by a surgeon with training to perform appro-
priate staging, if indicated. In cases where imaging features 
are reassuring and most consistent with benign pathology, 
medical management could be considered, particularly in 
patients who are poor surgical candidates. If on hormone 
replacement therapy, increasing the ratio of progestin to 
estrogen, or discontinuation of the estrogen component, are 
possible options for management in symptomatic postmeno-
pausal endometriosis. In those receiving tamoxifen, transi-
tion to an aromatase inhibitor could be considered. Even in 
persons not taking tamoxifen, an aromatase inhibitor may be 
an effective treatment option for suppression of extra-ovarian 
estrogen production, a main source of endogenous estrogen 
in postmenopausal women [43].

In patients who do not elect to undergo surgical inter-
vention for their endometriosis, there are limited guidelines 
available to direct providers on how to appropriately pro-
vide ongoing surveillance, specifically regarding imaging. 
In patients with previously identified endometrioma on 
imaging who do not undergo surgical excision, the Society 
of Radiologists in Ultrasound recommends a minimum of 
one pelvic ultrasound per year to monitor the increases in 
lesion size or evidence of other worrisome changes over time 
since an estimated 1% of endometriomas undergoes malig-
nant degeneration [44]. In patients with previously identified 
deeply infiltrative endometriosis, there is thought to be a 

similar elevated risk of malignancy; however, no guidelines 
are currently available for follow-up imaging, and prac-
tice varies among providers. Given the risk for malignant 
degeneration, one could consider an initial follow-up MRI 
in 6 months, followed by individualized intervals depending 
on the results. If minimal change is noted, one could con-
sider repeat imaging in 2–3 years for follow-up. If there is 
evidence of change in size or features of the lesions present 
at 6 months, continued close surveillance with repeat MRI in 
6–12 months could be performed. Discontinuation of imag-
ing surveillance of endometriomas and deeply infiltrative 
endometriosis should be individualized to the patient based 
on their goals and overall health status.

Conclusion

Postmenopausal endometriosis is a relatively uncommon 
clinical entity that can be incidentally found or present with 
a variety of different symptoms and in different locations 
in the body. Risk factors include prior history suggestive of 
endometriosis, hormone replacement therapy, tamoxifen use, 
and other conditions resulting in increased estrogen expo-
sure, such as obesity. Assessment for possible malignancy 
should be performed, as this population is at elevated risk. 
Treatment is generally surgical; however, it is reasonable to 
consider medical management in some patients. Guidelines 
for surveillance in patients undergoing conservative therapy 
are lacking. Future research is needed to determine the opti-
mal follow-up imaging modality and interval. Studies should 
also be directed at defining the prevalence of endometri-
osis-associated malignancies associated with deep infiltra-
tive disease, which is likely under-recognized at this time, 
particularly with reference to bowel endometriosis. The role 
of Radiologists going forward is to consider endometriosis 

Fig. 8   57-year-old female diagnosed with polypoid endometrio-
sis. She had a remote history of multiple surgical interventions for 
chronic pelvic pain and dyspareunia secondary to endometriosis, 
including hysterectomy and bilateral oophorectomy, multiple bowel 
resections, and ureteral reimplantation. She presented with recurrent 
pelvic pain and dyspareunia after many symptom-free years. Axial 

MR images demonstrate an intermediate T1 (a) and T2 (b) signal 
intensity mass (arrows) with avid contrast enhancement (c, arrow) in 
the left side of the pelvis and involving the left side of the vaginal 
cuff. Because of the concern for malignancy, the patient underwent 
exploratory laparotomy with partial vaginectomy and resection of the 
pelvic mass. Pathology revealed polypoid endometriosis
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as a diagnosis in the postmenopausal population, recom-
mend appropriate exams such as MRI and US, and suggest 
endometriosis-associated malignancies when appropriate, 
based on classic morphologic features.
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