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Abstract
Endometriosis is a common gynecologic disorder characterized by the presence of ectopic endometrial tissue outside the
endometrial cavity. Magnetic Resonance Imaging (MRI) has become a mainstay for diagnosis and staging of this disease.
In the literature, significant heterogeneity exists in the descriptions of imaging findings and anatomic sites of involvement.
The Society of Abdominal Radiology’s Endometriosis Disease-Focused Panel presents this consensus document to establish
an MRI lexicon for endometriosis MRI evaluation and anatomic localization.
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Endometriosis is a common gynecologic disorder characterized by the presence of ectopic endometrial tissue outside
the endometrial cavity. The prevalence is approximately
10% of all reproductive age women, and is estimated to be
up to 30–50% in symptomatic women [1]. In women with
chronic pelvic pain, some sources cite up to 90% incidence
of endometriosis [1]. Endometriosis is divided into ovarian
endometriomas, superficial peritoneal endometriosis, and
deep infiltrative endometriosis (DIE). DIE can affect multiple pelvic and extrapelvic sites, including the urinary tract
and gastrointestinal tract. The diagnosis is established by
visualizing deposits and/or fibrosis and regional anatomic
distortion, which is the sequela of repeated cycles of hemorrhage and inflammation within the ectopic endometrial
tissue [2, 3].
While laparoscopy has been considered the gold standard
for diagnosis, Magnetic Resonance Imaging (MRI) is now recognized as a valuable tool for diagnosis, pre-surgical planning,
and determining whether the patient will require for multispecialty involvement [1, 3]. MRI has an advantage in that it
allows assessment of the extent of DIE including the involvement of subperitoneal structures. It is particularly useful in
cases where obliteration of anterior and posterior peritoneal
spaces limits direct visualization by laparoscopy, a scenario
that could alter diagnosis and management [3]. MRI is also
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advantageous over Ultrasound (US) as image acquisition is
more reproducible and the images acquired encompass a larger
field of view allowing for detection of disease outside the pelvis. Information pooled from multiple sequences allows for
more specific characterization of ovarian lesions [1, 4].
MRI findings of DIE range from the detection of small
foci of ectopic endometrial implants to secondary findings related to inflammation associated with these lesions,
including fibrosis and regional anatomical distortion [2, 3].
In 2016, a consensus opinion from a European and South
American expert group (the International Deep Endometriosis Analysis (IDEA) group) was published to provide
recommendations for standardization of anatomic terms,
methods, and measurements of ultrasound in women with
suspected endometriosis [5]. In 2017, the European Society
of Urogenital Radiology issued consensus guidelines for
MRI of pelvic endometriosis that described MRI techniques
and salient findings that should be reported [6]. In addition
to the technical uniformity, accurate and standardized reporting of imaging findings is essential for surgical planning and
pre-operative patient counseling. Appropriate use of descriptors and anatomic structures will allow accurate characterization of disease distribution and severity. It is suggested
to report findings by pelvic compartments (anterior, middle, and posterior) and include assessment of urinary tract
and bowel involvement [7, 8]. Diagrammatic representation
of the pelvic compartments is presented in Figs. 1 and 2.
This manuscript proposes a uniform lexicon for reporting
common MRI findings and anatomic sites of involvement
of endometriosis. This lexicon is being put forward as a
consensus lexicon from the Society of Abdominal Radiology (SAR) Disease Focused Panel (DFP) on Endometriosis,
considering the demographic and practice profiles unique to
academic hospitals in the USA and South America.

Fig. 1  Mid-sagittal cross-sectional illustration of the female pelvis
depicting the anatomic pelvic compartments which are commonly
affected by deep infiltrating endometriosis

Superficial endometriotic implants

By definition, endometriosis is the presence of functional
endometrial glands and stroma outside the uterus. However,
this cellular definition has many morphologic presentations
in pelvic and extrapelvic locations. Further classification has
been proposed based upon the histologic distinction and is
divided into ovarian endometriomas, superficial endometriotic implants, and deep infiltrative endometriosis [9].

Histologically, these are implants with less than 5 mm of
peritoneal invasion. They are commonly visualized at the
time of surgery as elevated islands, which may be translucent, white, yellow-brown, or reddishblue depending on
the degree of hemorrhage or fibrosis [10, 11]. These lesions
are described as bluish or blue-black “powder-burn” due
to hemosiderin deposition or clear red “flame-like” lesions
from acute hemorrhage [12]. Due to their small size being
at or below the resolution of MRI, these lesions are often
not identified on MRI. The presence of T1-weighted (T1W)
hyperintense foci along the peritoneal surface (Fig. 4) may
be the only imaging finding to alert the radiologist to their
presence [13].

Ovarian endometriomas

Deep infiltrating endometriosis (DIE)

This topic will be discussed in Middle Compartment section
(Fig. 3).

By definition, implants extending 5 mm or deeper under the
peritoneal surface comprise DIE [2, 14, 15]. These solid
lesions are comprised of a combination of glandular, stromal
or fibrotic tissue and are typically readily identified with
MRI. Common areas of involvement include the ovaries,

MR imaging lexicon: types of implants
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Fig. 2  Axial cross-sectional illustration through the female pelvis ▸
depicting key structures and anatomic spatial compartments in which
endometriotic implants can be detected. Note the boundaries of the
spatial compartments are not well defined laterally. a The level of the
lower cervix shows the relationship of the cervix with the posterior
vaginal fornix as if the fornix was distended with gel. b The level of
the torus uterinus at the junction of the uterus and cervix shows the
origin of the uterosacral ligaments and their insertion on the sacrum
posteriorly. c The level of the superior uterus shows the origins of the
round ligaments from the uterus. The portions of the round ligaments
with the dashed borders represents their caudal continuation into the
inguinal canals. B bladder, C cervix, FT fallopian tube, PV prevesical
space, R rectum, RC retrocervical space, RL round ligament, RU rectouterine space, RV rectovaginal space/septum, TU torus uterinus, U
uterus, USL uterosacral ligament, V vagina (posterior vaginal fornix),
VC vesicocervical space, VU vesicouterine space

uterosacral ligaments, ovarian fossae, posterior cul-de-sac,
broad ligaments, fallopian tubes, rectosigmoid colon, urinary bladder, ureters, and small bowel [16]. Other locations
such as the abdominal wall, appendix, liver capsule, nerves,
diaphragm, and pleura may be involved. The DFP consensus is that most endometriotic lesions visible with MRI represent DIE, while most superficial peritoneal implants are
occult on imaging.

Endometriosis implant/plaques
The imaging appearance of DIE implants or plaques includes
the spectrum from cystic lesions, solid lesions mixed with
cystic components, and entirely solid lesions. The imaging
appearance is based on the lesion’s underlying histologic
composition, most of which are mixed given the chronicity
of endometriosis. Although frequently overlapping, the two
histologic compositions and their imaging appearance are
described below:
Active glandular components: The active glandular
elements can manifest as hemorrhagic/proteinaceous
lesions on imaging with hyperintense signal on T1W
sequences and hypointense signal on T2W sequences
(Figure 3). Alternatively, glandular elements can present as predominantly cystic with hypointense signal
on T1W sequences and hyperintense signal on T2W
sequences. It is important to note that the presence
of T1W hyperintense signal is not incumbent in DIE
lesions [3].
Chronic stromal/fibrotic components: Fibrosis and
smooth muscle hypertrophy predominate in these
lesions [3, 12]. These lesions are typically linear or
stellate in appearance, are uniformly hypointense to
muscle on all sequences, and are best seen on sagittal and axial nonfat-saturated T2-weighted (T2W)
sequences [12]. Subtle adhesions may appear as T1W
and T2W hypointense strands between organs and
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Fig. 3  Endometrioma and rectouterine deep infiltrating endometriosis. a Axial T1-weighted image with fat saturation shows punctate
T1-weighted hyperintense glandular components on the uterine serosa (black arrow) with an adjacent endometrioma (asterisk) and an
intermediate signal chronic fibrotic/stromal implant (arrowhead). b
Sagittal T2-weighted image shows a chronic fibrotic/stromal component (arrowhead) extending from the endometrioma (asterisk) to the
posterior uterine body (U) and rectosigmoid colon (R). Posterior uterine myometrial involvement is seen with T2-weighted hyperintense
signal (white arrow) indicating glandular components. The endometrioma demonstrates “T2-shading,” with signal loss on T2-weighted
images. B bladder

adjacent bowel loops (Figure 3). In advanced endometriosis, regional fibrosis may result in dense adhesions
between the uterosacral ligaments, uterine serosa, ovaries, rectum and vagina, and even obliteration of pelvic
peritoneal compartments [3, 17, 18].
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Fig. 4  Superficial endometriosis. a Sagittal T1-weighted image
with fat saturation shows punctate hyperintense implants along the
fundal and posterior aspect of the uterus/cervix (arrow). b Sagittal
T2-weighted image shows no corresponding abnormality. Thickened
anterior myometrium with multiple T2-weighted hyperintense foci is
consistent with adenomyosis with ectopic endometrial glands in the
myometrium. These glands demonstrate T1-weighted hyperintensity
in a. B bladder, U uterus, R rectum

Anterior compartment
The term anterior compartment encompasses anatomic
structures and spaces posterior to the pubic symphysis and
anterior to the uterus. From anterior to posterior, this compartment includes the prevesical space, round ligaments,
urinary bladder and distal ureters, and the vesicouterine
and vesicovaginal space [19, 20]. Anterior compartment
DIE is less common than posterior involvement, impacting
approximately 6% of patients with the disease [21].
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Prevesical space
This is the extraperitoneal potential space located anterior
to the urinary bladder and includes the distal anterolateral
aspects of the round ligaments. It is bound anteriorly by
the transversalis fascia, posteriorly by the umbilicovesical
fascia, superiorly by the umbilicus, and inferiorly by the
pubovesical ligament (Figs. 1, 2). The inferior aspect of the
prevesical space that is behind the pubic symphysis is also
known as the space of Retzius [22, 23]. Endometriosis in the
prevesical space is uncommon, but lesions may exert mass
effect upon the anterolateral aspect of the urinary bladder
(Fig. 5) [23, 24]. Involvement of this space may also involve
urachal remnants, when present.

Vesicouterine space
This is an intraperitoneal recess formed by the peritoneal
reflection along the posterior aspect of the urinary bladder
and anterior aspect of the uterus (Figs. 1, 2) [25]. This is a
common location of DIE in the anterior compartment. Disease in this space results in adherence of the anterior uterine surface to the posterior bladder wall, frequently causing
uterine anteversion (Fig. 6). The anterior cul-de-sac can even
become obliterated in severe disease.

Vesicocervical and vesicovaginal space
The vesicocervical and vesicovaginal spaces are bound by
the bladder anteriorly, the vesicouterine ligaments laterally, and posteriorly by the cervix and vagina, respectively
(Figs. 1, 2) [26, 27]. These spaces are uncommon sites of
endometriosis (Fig. 7). Severe DIE in this area can result in
obliteration of these spaces. In this scenario, it can be difficult to evaluate for bladder wall invasion by surface lesions
[15].

Uterine ligaments
This is an encompassing term that includes the paired round
ligaments, broad ligaments, and cardinal ligaments. Implants
can involve these structures, with their appearance based on
their acute, subacute, or chronic nature.

Round ligament
This fibromuscular ligament originates from the anterolateral aspect of the uterine fundus just below the fallopian
tubes and travels through the broad ligament laterally in the
pelvis (Fig. 2). It then courses anteriorly into the inguinal
canal and terminates in the labia majora. The round ligament
is identified as a band with signal intensity and enhancement
similar to the myometrium [26].

Fig. 5  Prevesical deep infiltrating endometriosis. a Axial
T2-weighted image shows a nodular endometrial implant (arrow)
in the prevesical space with heterogeneous but predominantly
T2-weighted hyperintense signal, and a hypointense rim suggestive of
chronic and repetitive hemorrhage. Adjacent loculated fluid (arrowhead) due to endometriosis-related adhesions. b Axial T1-weighted
image with fat saturation at the same level shows corresponding
T1-weighted hyperintense signal within the implant, confirming hemorrhagic/glandular content. B bladder, V vagina, R rectum

The proximal third of the ligament, adjacent to the uterus,
is the most common location for DIE with larger lesions
frequently associated with deep myometrial invasion. DIE
of the intrapelvic segment of the round ligament can cause
the ligament to be thickened and shortened with a nodular
appearance (Fig. 8). DIE of the extrapelvic segment within
the canal of Nuck is rare. Two patterns of MR imaging features have been described in this region. Some lesions show
typical imaging features of DIE, while other lesions are more
cystic with imaging features similar to ovarian endometriomas [28, 29].
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Fig. 6  Bladder endometriosis and contiguous deep infiltrating endometriosis of the anterior uterus and cervix via the vesicouterine
space. a Sagittal T2-weighted image shows hypointense deep infiltrating endometriosis extending through the muscularis layer of the bladder (black arrow). There is hypointense fibrosis extending from the
bladder across the vesicouterine space to the anterior uterus and cervix (arrowhead). T2-weighted hyperintense foci are consistent with
active glandular components (white arrow). b Corresponding sagittal
T1-weighted image with fat saturation shows hyperintense foci indicating hemorrhage within the active glandular components (white
arrow). B bladder, U uterus, R rectum

Urinary involvement by endometriosis
Bladder endometriosis
Bladder involvement is rare with a prevalence of < 1% of
all patients with endometriosis [30] and found in 6–11% of
patients that have undergone surgery for DIE [31–33]. As it
is almost always found concomitantly with implants in the
vesicouterine pouch, the posterior wall of the bladder is the
most frequent site of involvement (Figs. 6, 9) [32].
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Fig. 7  Vesicovaginal deep infiltrating endometriosis. a Axial T2 and
b sagittal T2-weighted images show distention of the vagina (V) and
rectum (R) by aqueous gel. A rounded hypointense mass is within
the vesicovaginal space and involves the right anterior vaginal wall
(arrow). Ur urethra, B bladder

By definition, bladder endometriosis is present when
the infiltrating fibrous reaction extends into the bladder
muscularis layer, very rarely extending with full thickness
to the mucosal layer (Fig. 9). This can present as localized
bladder wall thickening with irregular borders. While the
imaging findings are varied, lesions are frequently isointense to the bladder wall on T2W images and contain T1W
hyperintense foci [34, 35]. When full thickness infiltration
of the detrusor muscle is present, this typically resembles a mural mass projecting into the bladder lumen and
may even resemble bladder carcinoma [36, 37]. As with
endometriosis elsewhere, the lesions demonstrate delayed
enhancement on post contrast images compared to the
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Fig. 8  Round ligament deep infiltrating endometriosis. Axial
T2-weighted image shows thickening of the right round ligament
insertion (arrow). A predominantly fibrotic/stromal implant is anterior to the uterus (U) along the origin of the round ligament from the
uterus (arrowheads). R rectum

noninvaded segment of the detrusor, particularly when the
fibrotic component predominates [34]. For surgical planning, the most important information is the depth of detrusor invasion, precise location of the bladder involvement,
and its distance from the ureteral meata. This information
dictates whether ureteral reimplantation is necessary when
partial bladder wall resection is required [38].

Ureteral endometriosis
Ureteral endometriosis is defined as ureteral compression or
distortion of normal ureteral anatomy secondary to DIE with
or without hydroureteronephrosis (Fig. 10). As the ureter is
only 4–5 mm in diameter, evaluation of the ureter may be
compromised by the intrinsic spatial resolution limitations
of MRI. Ureteral dilatation, an indirect manifestation, may
be the only indicator of involvement [39]. Ureteral involvement is more common on the left due to the inhibited peritoneal flow of ectopic endometrial tissue by the sigmoid colon
[40]. Although any portion of the ureter may be involved, the
distal ureter is most commonly afflicted [41]. There is a high
association with concomitant DIE at other sites, especially
with ipsilateral endometriomas, large paracervical lesions
(> 2 cm), rectovaginal nodules larger than 3 cm, and extensive DIE involving the ligaments, bladder, vagina, and/or
bowel [28]. Isolated lesions are rare. Ureteral endometriosis
can be categorized as intrinsic or extrinsic, with extrinsic
involvement being more common [28]. Classifying extrinsic versus intrinsic involvement, length of involved ureter,
localization up to or below the iliac vessels, and distance

Fig. 9  Bladder deep infiltrating endometriosis. a Sagittal T2- and
b coronal T2-weighted images show a hypointense bladder mass
involving the muscularis layer (arrow). The vesicouterine space is
mostly spared (white arrow). A broad-based hypointense plaque is
along the anterior uterine wall and demonstrates invasion from outside-in (arrowhead). B bladder, U uterus, M myoma

from ureterovesical junction can help guide the surgical
management [41].

Extrinsic ureteral endometriosis
T2W hypointense nodules with spiculated margins associated
with or without T1W hyperintense foci can be seen adjacent
to the ureter [39]. Periureteral infiltration by local extension
from other pelvic structures such as the uterosacral ligaments
can occur. Ureteral infiltration should be suspected when the
fat plane between the ureter and an endometrioma or DIE
plaque is obscured on T2W images [39]. The presence of
fibrotic adhesions is identified as periureteral hypointense
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Middle compartment (ovary, uterus
and vagina)
Endometrioma

Fig. 10  Ureteral deep infiltrating endometriosis. a Coronal T2- and b
sagittal T2-weighted images show a chronic fibrotic/stromal implant
involving the left uterosacral ligament (arrowheads). The implant
involves the adjacent ureter resulting in upstream hydroureter (arrow)
and hydronephrosis (not shown). A right adnexal endometrioma
(asterisk) demonstrates “T2 shading” and associated fibrotic change.
C cervix, U uterus

lines with angular deviation. Extrinsic involvement has been
reported in 80% of cases if encasement is < 360° [40].

Intrinsic ureteral endometriosis
Endometriotic penetration of the muscularis and lamina propria of the ureter with luminal narrowing and subsequent
dilatation and/or obstruction. Intrinsic involvement has been
reported in over 50% of cases if encasement is 360° [40].
Urologic intervention is typically required in order to relieve
urinary obstruction and preserve renal function. While a combination of ureteral stenting and medical management may
be employed, surgical management is frequently required for
definitive treatment [42].
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Thick-walled cystic ovarian structures containing degenerated blood of varying chronicity from repeated cyclic
hemorrhage. The majority are intraovarian, but can also
be found adjacent to the ovaries. They are bilateral in
about 50% of cases and multiplicity is a specific finding
for endometriosis [43]. Although endometriomas are not
along the DIE spectrum themselves, they are a marker
for severe DIE with up to fourfold increased risk for concomitant intestinal, vaginal, and/or ureteral lesions. Once
identified, a comprehensive evaluation for DIE should be
undertaken [1, 44–46].
In comparison to the normal adjacent ovarian follicles,
endometriomas are hyperintense on T1W images, both
with and without fat saturation, and are T2W hypointense
(Figs. 3, 10, 11) [3, 17, 43, 47]. The T1W hyperintensity
can be described as “light bulb bright” and is typically
uniformly hyperintense due to high concentrations of
methemoglobin and protein concentration from repeated
hemorrhage (Figs. 3, 10, 11) [43, 48, 49]. While the T2W
signal is typically hypointense, the intensity may be variable based on the amount and age of hemorrhage. Signs
of chronic, repetitive hemorrhage on T2W include a dark
fibrotic rim from hemosiderin deposition and/or T2W
dark spot sign (Fig. 12) [4]. Although typically unilocular,
micro-rupture can result in multiple adjacent lesions that
can manifest a multilocular appearance [43]. Fluid–fluid
levels may develop from recurrent hemorrhage, with the
most recent hemorrhage located in the non-dependent
portion of the endometriomas [1]. The margins can be
slightly angled or distorted from adjacent scarring and
fibrosis [49]. Notably, diffusion restriction of the cystic
component is normal in benign endometriomas [43, 50].
Differentiating endometriomas from hemorrhagic cysts
can be challenging. While hemorrhagic cysts are usually
more hyperintense on T2W images than endometriomas,
using T2W signal to differentiate between these two entities is unreliable. Endometriomas tend to have more uniform and hyperintense T1W signal from repeated hemorrhage, while hemorrhagic cysts tend to be heterogeneous,
contain more focal T1W hyperintensity, or have a peripheral halo of high T1W signal intensity with central area
of faint low T1W signal. These findings suggest that the
lesion contains less methemoglobin and has likely undergone a single episode of hemorrhage. [48]. An ultrasound
follow-up after at least 6 weeks interval can also differentiate the two as hemorrhagic cysts resolve, while endometriomas persist.
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Fig. 12  T2 dark spot sign within an endometrioma. a Axial
T2-weighted image shows a T2 dark spot (arrow) along the posteromedial wall of the endometrioma. b Axial T1-weighted image with
fat saturation shows corresponding hyperintense signal related to
hemorrhagic products (arrow)

T2‑shading of endometriomas
This is defined as decreased signal on T2W images that may
vary from faint, layered signal loss to complete signal loss
(Fig. 11) [47]. The signal loss is related to high concentrations of protein and iron from cyclical hemorrhage. When in
combination with intrinsic T1W hyperintensity, these findings are highly suggestive of endometriomas [1, 3].
Fig. 11  Endometrioma (asterisk). a Axial T1-weighted image with
fat saturation shows marked and uniform hyperintensity with a “light
bulb bright” appearance. b Axial T2- and c sagittal T2-weighted
images show variable appearances of “T2 shading.” The heterogeneity of the T2-weighted signal reflects the varying chronicity of blood
products from repeated hemorrhage

T2‑dark spot sign
Markedly T2W hypointense structures found within the
endometriomas on T2W sequences [4]. These curvilinear,
oval, or punctate structures typically lie adjacent to, but
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not within the endometrioma’s wall (Fig. 12). Although
the exact underlying etiology is unknown, this finding is
postulated to represent retracted blood clots that contain
high contents of protein and hemosiderin and are associated with chronic, repetitive bleeding [4]. While this finding is highly specific (93%) in distinguishing endometriomas from functional hemorrhagic cysts, the sensitivity is
limited (36%).

Medialized/kissing ovaries
Retraction of the ovaries out of the adnexa/ovarian fossae
into the medial pelvis secondary to DIE. Paraovarian endometriotic lesions frequently induce adhesions that extend
from the peritoneal surface of the ipsilateral ovary to the
uterus and contralateral ovary, which can result in the displacement of the ovaries medially and often posterior to the
uterus into the rectovaginal space. When the ovaries are situated adjacent to each other, this finding is known as “Kissing
Ovaries” (Fig. 13) [51]. The presence of this finding on preoperative imaging is highly suggestive of moderate to severe
endometriosis and is associated with a significant increase
in operative time [52].

Hematosalpinx
Dilated fallopian tubes with intraluminal hyperintense signal
on fat suppressed T1W images (Fig. 14). Hematosalpinx is
highly suggestive of endometriosis [43] and may be the only
indicator of its presence in some women [53]. Endometriotic involvement of the fallopian tubes usually occurs within
the serosal or sub-serosal layers [43, 54]. The deposition
of functional implants, which are typically not visualized
on imaging, precipitates repeated bouts of hemorrhage and
fibrosis that subsequently results in peritubal adhesions and
fallopian tube dilatation. The low T2W signal intensity (T2
shading) frequently associated with endometriomas is not
typically seen [55]. There is a high incidence of infertility
due to resultant peritubal adhesions and subsequent tubal
obstruction.

Uterine anteversion/retroversion
The direction of the fundus with respect to the vagina
defines the version of the uterus, with the uterus pointing
anteriorly in anteversion and directed posteriorly in retroversion. Retractile retroversion of the uterus is frequently
encountered with concurrent posterior compartment disease.
Similarly, anteversion is associated with anterior compartment disease (Fig. 15).
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Fig. 13  “Kissing ovaries” and “T2 shading.” a Axial T2-weighted
image shows bilateral ovarian endometriomas (arrowheads). Adhesions result in significant medial displacement of the ovaries posterior
to the uterus (U) into the rectouterine space with the ovaries situated
immediately adjacent to each other, known as the “kissing ovaries”
sign. Fibrotic adhesions also extend to the rectum (arrow). The left
endometrioma (asterisk) displays classic “T2 shading” with signal
loss on the a axial T2-weighted image. Note the b axial T1W image
with fat suppression shows uniform T1-weighted hyperintensity. R
rectum

Torus uterinus
Small transverse thickening on the posterior surface of the
uterus at the junction of the uterine corpus and cervix that
binds the origin of the uterosacral ligaments to the posterior cervix. In normal patients, the torus remains non-visualized on MRI. With DIE, the torus becomes apparent secondary to thickening and endometrial implants (Fig. 16).
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Fig. 14  Hematosalpinx. a Axial T1-weighted image with fat saturation shows a hyperintense tubular/serpiginous left adnexal structure
consistent with a hematosalpinx. b Axial T2-weighted image shows
corresponding hypointensity along the wall reflecting hemosiderin
from chronic, repetitive hemorrhage in the serosal and/or sub-serosal
layers of the fallopian tube. U uterus, R rectum

Fig. 15  Rectouterine and torus uterinus deep infiltrating endometriosis causing uterine retroversion. a Sagittal and b axial T2-weighted
images show a stromal/fibrotic plaque of the posterior uterus (white
arrowhead) with adhesions extending from the torus uterinus and
uterus through the rectouterine space (white arrows). Bowel-invasive
endometriosis of the rectum is also present with a “mushroom cap”
lesion (black arrowhead). B bladder, C cervix, U uterus, R rectum

Vaginal endometriosis/vaginal cuff involvement
Uterine serosal plaques
Endometrial implants that infiltrate the anterior or posterior surface of the uterus. These plaques can be extensive
and resemble adenomyosis, except that this lesion begins
on the surface and extends inward to the myometrium
(Fig. 15). Frequently retractile, there is often a resultant
anteversion or retroversion of the uterus. It is important to
report the depth of myometrial invasion and the distance
from the endometrium, as this has treatment implications
for patients that desire fertility preservation [56].

The posterior cuff and/or fornix is the most common location
of vaginal involvement and usually results from the inferior
extension of a retrocervical lesion. While chronic stromal/
fibrotic endometrial implants are typical of this location,
polypoid masses may also be seen protruding into the posterior vaginal fornix (Fig. 17, Fig. 18). Accurate diagnosis
of vaginal endometriosis with delineation of the depth of
invasion is important for surgical planning. If inadequately
treated, this condition is associated with early recurrence of
symptoms, such as dyspareunia, [57] and there is a higher
risk for post-surgical rectovaginal fistula formation [1]. If
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Fig. 16  Torus uterinus deep infiltrating endometriosis and
“mushroom cap” lesion of the rectum. a Sagittal T2 and b axial
T2-weighted images show a chronic stromal/fibrotic component
extending from the torus uterinus (white arrowheads), traversing
the retrocervical space, and invading the rectum where there is a
“mushroom cap lesion” (black arrowhead). Internal hyperintense foci
reflect glandular elements. The right uterosacral ligament (arrow) is
also involved as evidenced by its thickened, nodular and hypointense
appearance. A separate myoma is in the posterior left body of the
uterus (M). B bladder, U uterus, R rectum

full thickness vaginal involvement is present, a partial vaginectomy may be necessary (Fig. 18) [56].

Elevated vaginal fornices
Due to adhesions, the fornices are retracted upwards such
that the upper level of fornix is located superior to angle
of the uterine isthmus (narrowest portion of uterine body,
just above the cervix) (Fig. 19). Additionally, there can
be an acute angulation of the fornix which itself is pulled
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Fig. 17  Posterior vaginal fornix endometriosis. a Axial T2-weighted
image shows the cervix (C) and vagina (V) in cross section through
the posterior vaginal fornix (V). The posterior vaginal fornix is distended with gel, which increases the conspicuity of the endometriotic
implant (black arrow). Small hyperintense foci are compatible with
glandular components. b Axial T1-weighted image with fat saturation
shows additional hyperintense foci from hemorrhage within active
glandular components (white arrow). R rectum

superiorly with stretching of the vaginal wall. Nodular thickening of the superior third of posterior vaginal wall can be
present, typically when associated with uterosacral lesions
[3, 43].

Posterior compartment
The posterior compartment is the most common location
of DIE of the pelvis [58]. Accurate MRI evaluation of this
space is critical, as access to this space with laparoscopy
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Fig. 19  Rectouterine and retrocervical deep infiltrating endometriosis
with elevation of the posterior vaginal fornix. Sagittal T2-weighted
image with distention of the vagina (V) and rectum (R) by aqueous
gel shows fibrotic architectural distortion and resultant elevation of
the posterior vaginal fornix (arrow). Adhesions (arrowhead) tether the
posterior uterus (U) to the rectum via the rectouterine space. M myomas, B bladder

Rectouterine space

Fig. 18  Rectovaginal and rectal deep infiltrating endometriosis. a
Sagittal and b axial T2-weighted images with vaginal and rectal gel
show a hypointense stromal rectovaginal implant with wall thickening of the posterior vaginal fornix (arrows). Gel distension of the
fornix increases the conspicuity of the implant and also the visibility of the rectovaginal septum (black arrow). A contiguous fibrotic
implant invades the rectum (R) resulting in a “mushroom cap” lesion
(black arrowheads). The “mushroom cap” appearance results from
the hypertrophy of the muscularis propria layer from bowel-invasive
endometriosis which is the hypointense component. A thin overlying
band of hyperintense signal over the “mushroom cap” corresponds
with the rectal mucosa (white arrowhead). B bladder, V vagina (distended with gel), C cervix

is challenging when the space is obliterated by DIE [18].
This compartment is divided into the rectouterine, retrocervical, and rectovaginal spaces and also contains the
uterosacral ligaments (Figs. 1, 2). Although the rectosigmoid colon is within the posterior compartment, it will
be separately discussed in more detail in the subsequent
bowel section.

The intraperitoneal space posterior to the uterus and anterior to the upper rectum is referred to as the rectouterine space (Figs. 1, 2) [12]. While most of the rectum is
extraperitoneal, the upper one-third (defined as the segment of rectum 11–15 cm proximal to the anal verge) is
covered anteriorly and laterally by peritoneum. Lesions
here typically elicit tethering between the posterior uterus
and anterior rectum. Frequently, this manifests as thin,
linear T2W hypointense adhesions between the rectum
and uterus (Figs. 15, 19). Disease in this location is often
symptomatic [18].

Retrocervical space/rectocervical space
This space is inferior to the rectouterine space and refers
to the intraperitoneal space between the cervix and mid
rectum (Fig. 1, Fig. 2). DIE in the retrocervical space is
associated with dyspareunia and dysmenorrhea [56]. Retrocervical space endometriosis is often found in patients
with a retroverted uterus, and typically involves multiple
adjacent structures. Extensive DIE in this area can lead to
obliteration of the space (Fig. 20). Reporting this obliteration is critical as it may hide extensive disease inferior to
the retrocervical space during laparoscopy [59].
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in descending order of involvement frequency is rectum,
followed by the sigmoid colon, small bowel (typically the
terminal ileum), cecum, and appendix [31, 64].

Rectal/rectosigmoid endometriosis

Fig. 20  Retrocervical deep infiltrating endometriosis. Sagittal
T2-weighted image shows a hypointense fibrotic deposit obliterating
the retrocervical space (arrowheads). M myoma, B bladder, C cervix,
U uterus, R rectum

Rectovaginal space
This space separates the vagina from the lower rectum and
is extraperitoneal in location (Figs. 1, 2) [60]. This space
includes the posterior vaginal fornix and, more inferiorly, the
rectovaginal septum (Figs. 17, 18) [56]. Pre-operative awareness of DIE involvement in this region necessitates deeper
dissection into the pelvis. Attention to this region is also
important as resection of implants in this region predisposes
the patient to the formation of rectovaginal fistulae [56].

Uterosacral ligaments (USL)
Originating at the torus uterinus at the level of the cervix
and attaching posteriorly to the sacrum, these thin ligaments
provide stability for the uterus and vagina (Fig. 2) [61]. The
USLs are a typical location of DIE involvement with one
study reporting it to be the second most commonly involved
entity, following the ovaries [62]. The proximal and medial
portions of these ligaments are most commonly involved,
presenting as asymmetric T2W hypointense nodular and/or
irregular thickening (Fig. 16) [3, 61].

Bowel involvement by endometriosis
Intestinal endometriosis is a common site of extragenital
endometriosis and can be seen in up to 37% of patients diagnosed with DIE [1, 63]. The distribution of bowel segments
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Rectal endometriosis, being an “outside-in” process, leads
to rectosigmoid colon implants typically extending from the
rectouterine and rectovaginal spaces into the bowel wall.
Imaging findings depend upon the stage of hemorrhage (as
discussed in implants sections) and the subsequent reactive inflammation/fibrosis invoked by this process (Fig. 18)
[3]. While the rectosigmoid colon can be involved by the
superficial endometriosis, extension into the muscular layer
defines DIE bowel involvement. This typically manifests
as homogenous nodules with marked low signal on T2W
images. Cystic lesions are rare.
Reporting lesion location, size, and depth of invasion
with bowel DIE is imperative as this dictates medical and
surgical management strategies [65]. Percentage circumference of the bowel involved (less than or greater than 50%
circumferential involvement), the length of bowel segments
involved, and the distance between nodules needs to be
established. The relationship to the peritoneal reflection
and the distance from the anal verge are also important for
pre-operative planning. Discoid resection is considered for
lesions involving less than 50% of bowel circumference [66,
67]. Segmental resection is required for large or multifocal
nodules involving more than 50% of bowel circumference
and/or causing luminal narrowing [66, 67].

Mushroom cap sign
DIE invasion into the muscularis propria (muscular layer of
the bowel wall) that subsequently elicits muscular hypertrophy. On sagittal or axial T2W MR images, the implant
presents as a crescentic hypointense nodule involving the
anterior wall of the rectum or rectosigmoid [68]. When
the nodule extends into the lumen, the combination of the
nodule, muscularis propria hypertrophy, and puckering of
serosa gives rise to the crescentic mushroom cap appearance
(Fig. 18) [2, 3, 62].

Small bowel endometriosis
The diagnosis of small bowel endometriosis can be challenging given the range of vague symptoms overlapping with
other intestinal diseases [69]. Good luminal distention of
small bowel is essential for detecting endometriotic lesions
within the bowel wall. These are typically extrinsic masses
with hypointense signal on T2W sequences (Fig. 21). Isolated or multifocal, these lesions can result in tethering of
bowel loops, small bowel obstruction, or strictures based on
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There is focal invasion into the small bowel wall (arrow)
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