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ent in younger women, and many authors have demonstrated 
an association of endometriosis and adenomyosis with dif-
ferent percentages (16). Chronic pelvic pain, dysmenorrhea, 
dyspareunia, dyschezia, urinary problems, infertility and men-
orrhagia are the most important and common symptoms of 
both conditions.

Although endometriosis has a significant social and eco-
nomic impact, the diagnostic delay from onset of symptoms 
is often from 6 to 10 years (17, 18). It is therefore necessary 
to try to reduce the diagnostic delay in order to establish the 
best strategy of surgical and/or medical treatment.

Two imaging modalities are employed in the diagno-
sis and evaluation of the extension of disease: ultrasound 
examination with endovaginal approach (transvaginal ul-
trasound [TVUS]) and magnetic resonance imaging (MRI). 
TVUS is the recommended first-line imaging modality for 
endometriosis (19-22), whereas MRI is employed as a sec-
ond-line investigation tool in the study of the female pelvis. 
Thanks to its high contrast resolution it offers a high level of 
accuracy in the study of endometriosis and adenomyosis. 
These technical investigations are used to evaluate the ex-
tension of the disease to allow a multidisciplinary planning 
of the treatment and optimal counseling regarding postop-
erative complications.

Endometriosis generally occurs in 3 different forms: ovar-
ian endometriosis, peritoneal endometriosis and deep endo-
metriosis (23, 24). Moreover, also adhesions are often present.

The role of MRI in the evaluation of endometriosis has 
been widely demonstrated especially in deep infiltrating en-
dometriosis (DIE). DIE is defined as infiltration of endometriot-
ic implant over the surface of the peritoneum (5 mm in depth) 
and affects between 4% and 37% of patients with endome-
triosis (25, 26). Intestinal and urinary tract locations are the 
most severe forms of deep endometriosis (23-27). TVUS is the 
examination of choice since it is able to diagnose most loca-
tions, but its reduced field of view decreases the accuracy of 
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Introduction

Endometriosis is defined as the presence of endometrial 
glands and stroma located outside the uterine cavity. It is a 
chronic disease and a clinical problem in women of fertile 
age, with a high impact on quality of life, work productivity 
and health care management (1-4). The ectopic endometrial 
tissue responds to steroid hormones and drugs even if the 
response to hormones may be different from that of eutopic 
endometrium (5-8). Endometriosis is estimated to affect from 
5% to 45% of women of reproductive age (9). In the last de-
cade, several etiological factors have been evaluated, such as 
genetic, immunological and environmental factors (10-13). 
Endometriosis is prevalent in the reproductive years with a 
peak of incidence at between 30 and 45 years (14).

Adenomyosis is characterized by the migration of endo-
metrial glands and stroma into the myometrium, and its fre-
quency presents a large variability (between 5% and 67%). 
The rate depends on the criteria used for diagnosis (15). Its 
etiology is unknown, though recently some authors have re-
ported adenomyosis as a pathology of the junctional zone, 
which could play an important role in subfertility (15, 16). Sev-
eral studies have reported a mean age of 40 years; however, 
recent reports have suggested that the disease may be pres-
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this technique in the evaluation of lesions located in the pos-
terior compartment, above the rectosigmoid junction (22).

Many authors have studied the role of MRI in the evalu-
ation of deep implants located in the rectovaginal septum, 
posterior vaginal fornix and rectosigmoid surface (28). In ad-
dition, MRI has been proposed as a valid technique in the 
staging of endometriosis. In fact, an accurate preoperative 
mapping of endometriotic lesions is important before surgery 
(29). Recently, some authors have also discussed the role of 
3.0 Tesla (3T) MRI in the evaluation of endometriosis. Pelvic 
3T MRI guarantees a higher spatial and contrast resolution 
compared with a lower magnetic field, providing accurate in-
formation on endometriotic implants and a better presurgi-
cal mapping of lesions involving bowels, bladder surface and 
rectouterine ligaments (30, 31).

Moreover the use of the 3T system allows the acquisition of 
new sequences and the development of postprocessing soft-
ware reconstructions, such as diffusion tensor imaging (DTI) 
sequences and tractography, to investigate the etiology of 
chronic pelvic pain (CPP) connected with endometriosis (32).

Bowel preparation, MRI protocol and technique

The patient should fast for at least 6 hours and not urinate 
for at least 1 hour prior to MRI in order to obtain a full bladder 
which allows a correct version of the uterus and moves cra-
nially the bowel, reducing motion artifacts. Bowel cleansing 
is routinely performed by the patient with enema (500 mL)  
(25, 31). Before the imaging, 120 mL of ultrasonographic 
gel is infused into the rectum to distend the wall. Hyoscine  
N-butylbromide (Buscopan 20 mg/mL, Boehringer Ingelheim 
20 mg) is administered by intravenous or muscular injection 
to reduce peristaltic artifacts. Pelvic MRI is performed using 
1.5T or 3T MRI (33). In our department we use a 1.5 T Magnet  
(Siemens Avanto, Erlangen, Germany) with 1 eight-channel 
multichannel phased-array surface body coil, at 63.5 MHz, and 
a 3T Magnet (GE Discovery MR750 GE Healthcare, Milwaukee, 
WI, USA) with 1 multichannel phased-array surface body coil 
with 8 channels, at 127.73 MHz. Patients are introduced into 
the gantry feet first or head first, in the supine position with 1 
multichannel phased-array surface body coil (25).

The protocol of study for both the 1.5T and 3T systems 
provided the same sequences and planes (33). The 1.5T study 
protocol included T2-weighted HASTE sequences; T2-weight-
ed Turbo Spin Echo (TSE); T1-weighted TSE; T1-weighted ul-
trafast gradient echo (VIBE); and diffusion-weighted images 
(DWIs) (25, 34) (Tab. I). The common 3T study protocol includ-

ed single shot fast spin echo sequences; T2-weighted FRFSE 
HR sequences; T2-weighted FRFSE HR CUBE 3D sequences; 
T1-weighted FSE sequences; LAVA-flex sequences; DWIs and 
DTI in 16 directions (32, 34) (Tab. II). MRI scans were acquired 
on multiple scan planes. If required, contrast agent was ad-
ministered and dynamic images were acquired (T1-weighted 
VIBE or LAVA-flex sequences) after contrast agent administra-
tion (0.2 ml/kg) with subsequent imaging subtraction (35). For 
urographic imaging, we acquired a coronal 3D volumetric T1-
weighted gradient-echo sequence after the contrast-enhanced 
dynamic acquisitions and after an additional  intravenous in-
jection of 20 mg furosemide. Total acquisition time amounted 
to 25 minutes without contrast, 30 minutes for patients who 
were administered contrast agent and 40 minutes if uro-
graphic phases were required (36). The use of T1-weighted fat 
saturation sequences was part of the ordinary routine of the 
protocol for the evaluation of endometriosis and the specific-
ity of the results would have been drastically reduced without 
its application (25).

It is important to stress the role of the high-resolution 
study with T2-weighted sequences for the evaluation of both 
deep implants and adhesions, attracting and deforming the 
close structures. T2-weighted FSE sequences have a higher 
signal-to-noise ratio, which ensures a good quality image, 
with better visualization of thin structures such as uterosacral 
ligaments or bladder and bowel surface (25) (Tab. III).

MRI spatial resolution is easily demonstrated by the ax-
ial and sagittal planes which offer a good anatomical view 
of the Douglas space, posterior cul-de-sac and rectouterine 
ligaments. The coronal plane, however, adds little diagnostic 
information, even if a paracoronal plane has been used to 
evaluate the involvement of the sacral nerve roots as possible 
cause of chronic pelvic pain (25).

DWIs with quantitative assessment of apparent diffusion 
coefficient (ADC) values have been incorporated into pelvic 
MR imaging protocols (34, 37). DWI is an MR technique that 
depicts molecular diffusion, consisting of the Brownian mo-
tion of water protons in biologic tissues (34). The movement 
occurs in any living tissue, and this will induce a remaining 
dephasing in the moving tissue, which is visible as signal loss 
on the image. The amount of signal loss is dependent on the 
quantity of the moving molecules, their respective speed of 
movement and the strength of the diffusion-sensitizing gradi-
ents, which is indicated by the b value (expressed in seconds 
per square millimeter). In hypercellular tissue such as neo-
plasms, the movement is reduced and the signal on the high 
value of b is hyperintense with relative hypointensity in ADC 

TABLE I - The 1.5T MRI protocol

Sequence Matrix Fov mm FA° TR TE Slice thickness

T2 TSE HR 224 x 256 240 x 240 40-150° 3,659 ms 95-110 3

T1 FLASH 2D 256 x 205 350 x 350 70° 137-240 ms 5 ms 5

T2 HASTE 256 x 256 240 x 240 150°, 1,000 ms 85 ms 6

DWI (0, 500, 1,000) 192 x 115 338 x 338 90° 8,400 ms 70 ms 5

VIBE 280 x 280 256 x 224 12° 4 ms 2 ms 4

DWI = diffusion-weighted image; FA = flip angle; TE = Time to echo; TR = Time to repeat; TSE = turbo spin echo; VIBE = ultrafast gradient echo.
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map (37). Generally, the DWI sequences in female pelvis are 
employed in oncology in the diagnosis and the response to 
chemotherapy of cervical carcinoma.

DTI is an MRI technique used mainly to assess the integ-
rity of fiber tracts and, in particular, to measure fractional an-
isotropy (FA) (32). Although DTI and tractography have so far 
been used mainly to investigate the central nervous system, 
these techniques have also been applied to the study of the 
uterus and prostate. Furthermore, DTI and tractography can 
be used to study lumbar and sacral nerve roots in humans 
and to assess the architectural configuration of the peripheral 
nerves (32).

Ovarian endometrioma

TVUS imaging is the method of choice for the diagnosis of 
endometrioma (21). In selected cases, when TVUS is incon-
clusive and/or malignant transformation is suspected, MRI is 
indicated (38). MRI presents a high specificity due to the abil-
ity to characterize hemorrhage. “Shading” is a specific sign of 
endometrioma; it is caused by old blood products, which con-
tain extremely high iron and protein concentrations. Endome-
triomas typically show high signal intensity on T1-weighted 

images and variable low signal intensity on T2-weighted im-
ages (Fig. 1b-d). Shading varies from a faint signal to a com-
plete signal void (39).

In front of an endometrioma we should always consider 
an hemorrhagic cysts such as corpus luteum as a differential 
diagnosis, but usually hemorrhagic cysts present a lower sig-
nal on T1-weighted images and do not show shading (40). A 
fat-suppression sequence is mandatory because it helps to 
distinguish an endometrioma from a cystic teratoma, which 
also appears hyperintense on standard T1-weighted imaging; 
moreover, it increases the recognition of additional millimeter 
foci of endometriosis with higher accuracy compared with not-
fat-saturated images (Fig. 1c, d). High signal on T1 fat-saturated 
sequences and relative hypointensity on T2-weighted images 
are specific features for the diagnosis of endometrioma

Solid components, clots, thick septa and fluid-fluid levels 
may also be observed on MRI (41). In these cases, the inves-
tigation should be completed with contrast-enhanced se-
quences to assess the risk of neoplastic transformation. Study 
with subtraction imaging after dynamic acquisition is recom-
mended because it allows the visualization of small papillar 
projections and any irregular wall, which are early signs of 
malignant degeneration (39).

TABLE II - The 3T MRI protocol

Sequence Matrix Fov mm FA° TR TE Slice thickness

T2 FSE HR 448 x 256 230 x 230 90° 6,279 ms 1,322 ms 3

T2 FR FSE HR CUBE 256 x 256 300 x 300 90° 2,540 ms 162 ms 3

T1 FSE 320 x 192 240 x 240 90°, 586 ms 8 ms 3

DWI (0, 500, 1000) 192 x 115 338 x 338 90° 8,400 ms 70 ms 5

LAVA FLEX 288 x 224 310 x 310 12° 4 ms 2 ms 4

DWI = diffusion-weighted image; FA = flip angle; HR = High resolution; TE = Time to echo; TR = Time to repeat; TSE = turbo spin echo.

TABLE III - The most common sites and signs of pelvic endometriosis

Sites Signs T1 FS weighted sequence T2-weighted sequence

Ovaries endome-
trioma

Cystic lesions (early subacute 
hemorrhagic phase)

Hyperintense foci Low signal shading effect 
 Fluid/fluid level

Uterus adenomyosis JZ thickness >12 mm Ill-defined hypointense JZ w/o 
hyperintense foci within the lesion

Ill-defined hypointense JZ w/o hyperin-
tense foci within the lesion

Douglas pouch  • Glandular-cystic implants  • Hypointense  • Hypointense with hyperintense foci
 • Adhesions  • Hypointense  • Hypointense
 • Hemorrhagic implants  •  Hypointense with hyperintense foci  • Hypointense
 • Thickened USL >5 mm  • Hypointense  • Hypointense

Fallopian tube Dilated tube Hyperintense content Low signal/shading effect

Bowel Mushroom cup Low fibrotic solid lesion within the 
rectal wall w/o hyperintense foci

Low fibrotic solid lesion within the rectal 
wall capped by hyperintense mucosa w/o 
hyperintense foci within the lesion

Bladder Thickened wall obliteration  
of the vesicouterine pouch

 •  Hypointense solid tissue with  
hyperintense foci

 •  Hypointense tissue w/o hyperintense 
foci

FS = fat-saturated; JZ = junctional zone; USL = uterosacral ligaments; w/o = without.
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Benign ovarian endometriomas and solid endometrial 
implants as well as benign mature cystic teratomas also 
demonstrate restricted diffusion. Endometriomas have low 
ADC values in part because of “T2 blackout effects.” How-
ever, the evaluation of solid components in endometriomas 
using DWI and ADC mapping can help in detecting malig-
nancy degeneration: restriction of the solid components on 
high b values on DWI (1,000 s/mm2) is suggestive for malig-
nancy (34, 37, 42) (Fig. 2).

Tubal endometriosis

Endometriosis is a major cause of peritubal adhesions in 
women of reproductive age. The fallopian tubes are a com-
mon site of endometriosis (43). Hyperintense tubal fluid seen 
on T1-weighted images, with or without evidence of endome-
triosis elsewhere in the pelvis, is suggestive of hematosalpinx 
associated with endometriosis (Fig. 3). On T2-weighted MRI 
scans, signal intensity within the fallopian tube is generally 
high. Hematosalpinx has been reported to be an indicator of 
pelvic endometriosis, and it may be the only imaging finding 
indicative of endometriosis (44).

Posterior cul-de-sac

Up to 56% of cases of DIE are located in the recto- uterine 
space, but the ultrasound outcome (45) may be normal in about 

40% of cases (20, 22, 24, 25, 46). MRI can evaluate various signs 
of involvement of endometriosis in this region (Fig. 4a, b, f):

- presence of macroscopic endometriosis implants (>5 mm)  
(36);

- indirect signs of adhesions such as disappearance of 
the fat tissue which usually separates pelvic anatomical 
structures (28, 35);

- direct signs of adhesions are well displayed on T2-weight-
ed imaging as hypointense bands with variable thickness 
that result in stretching and distortion of the surrounding  
organs (36);

- uterosacral ligament (USL) involvement is suspected in 
case of increased and asymmetrical thickness associated 
with abnormal arciform and tethered appearance (36);

- presence of specific signs of posterior cul-de-sac oblit-
eration: retroflexed uterus, tethered appearance of the 

Fig. 1 - Sagittal (a) T2-weighted MRI image shows a hypointense 
focal area of adenomyosis (black arrow) located on the posterior 
wall of the uterus (U). Left endometrioma (white arrow) and focal 
area of adenomyosis (black arrow) (b). T1-weighted fat-saturated 
(FS) image shows the hyperintensity of other multiple foci of endo-
metriosis (black circle) on the posterior surface of the uterus (U), 
suggestive of subacute blood products (c). T1-weighted axial MRI 
images (d, c) show the hyperintensity of the endometrioma (white 
arrow).

Fig. 2 - Clear cell carcinoma arising from ovarian endometrioma in 
a 45-year-old woman. Axial (a) and sagittal (b) T2-weighted MRI im-
ages show the tumor (black arrows) originating from the wall of a 
left ovarian endometrioma (white arrow). A T1-weighted MRI im-
age shows the hyperintensity of the endometrioma, suggestive of 
subacute blood products (c). Hypointensity is seen in the ADC map 
of the tumor (black arrow) due to its high cellularity (d).

Fig. 3 - Tubal endometriosis in a 25-year-old patient. The tube ap-
pears dilated (white arrows) and with hyperintense content in the 
T1-weighted image with fat saturation (a). Fibrotic strands (black 
arrows) are seen surrounding the tube on the sagittal T2-weighted 
image (b).
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rectum in direction of the uterus, strands between uterus 
and intestine, fibrotic plaque covering the serosal surface 
of the uterus and elevated posterior cervical fornix (47);

- evaluation of signal intensity of endometriosis lesions is 
required as it varies according to the microscopic char-
acteristics of the ectopic tissue (48). Signal intensity can 
present 3 main patterns: (i) hypointense signal on both 
T1-weighted and T2-weighted sequences with hyperin-
tense foci on T2-weighted sequences which may indicate 
fibrosis with glandular spots; (ii) hypointense signal on 
T1-weighted and T2-weighted images with hyperintense 
foci on T1-weighted image which are caused by hemor-
rhagic foci within the fibrotic tissue and (iii) hypointense 
signal in both T1-weighted and T2-weighted sequences 
if fibrotic reaction is abundant. This last feature may be 
missed on MRI or lead to a different diagnosis (20, 25, 28, 
35, 36).

Kataoka et al reported 1.5T MRI sensitivity, specificity, ac-
curacy, positive (PPV) and negative predictive values (NPV) of 
68.4%, 76.0%, 71.9%, 76.6% and 68.5%, respectively, in diag-
nosing posterior cul-de-sac obliteration (47). Later, Manganaro  
et al reported 3T MRI mean sensitivity, specificity, PPV and 
NPV of 93%, 75%, 93% and 75%, respectively (31).

Bowel endometriosis

Endometriosis affects the bowel in 3%-37% of cases. In 
90% of cases, the rectum or sigmoid colon are also involved 
and, in decrescent order, the appendix, the cecum and the 
distal ileum (48). The term bowel endometriosis should be 
used when the disease reaches at least the subserous fat 
tissue or adjacent subserous plexus (49). Lesions invade the 
bowel wall from the external surface toward the muscularis 
propria which reacts with hypertrophia and fibrosis. Colon-
rectal involvement results in alterations of bowel habits, such 

as constipation, diarrhea, tenesmus, dyschezia and rarely 
rectal bleeding. Bowel endometriosis must be differentiated 
from Crohn’s disease, diverticular disease, adhesions or neo-
plasm. Intestinal obstruction or, in rare cases, perforation due 
to endometriosis may occur (50). Bowel lesions are mainly 
fibromuscular with occasional foci of T1- and T2-weighted 
hyperintensity (Fig. 4a). In these cases, the use of contrast 
media allows a better distinction between the lesion and the 
normal bowel wall (51). The involvement of the anterior wall 
of the rectum and sigmoid tract creates a typical “mushroom” 
aspect of the infiltrating fibrotic plaque on T2-weighted im-
ages (Fig. 5a, b). Diagnostic criteria for rectal invasion on MRI 
include colorectal wall thickening with anterior triangular at-
traction of the rectum toward the torus uteri or asymmetric 
thickening of the lower surface of the sigmoid wall (52).

MRI sensitivity and specificity of 84% and 99%, respec-
tively, have been reported in a series of 60 patients with 

Fig. 4 - Cul-de-sac obliteration in a 
33-year-old woman. Fibrotic plaque 
obliterating the Douglas pouch, 
which appears hypointense on a 
T2 axial image (a). In another T2-
weighted axial image (b) other fi-
brotic strands (white circle) are seen 
between the uterus (U) and the left 
ureter (black arrow), with an hy-
perintense focus within the tissue 
(white arrow; c), which causes an 
obstruction of the ureter (black ar-
row), leading to ureteronephrosis 
(d, e). An hemorrhagic focus is seen 
also on the surface of the posterior 
vaginal fornix (white arrowhead, f). 

Fig. 5 - “Mushroom cup” (white circle) due to the presence of deep 
bowel endometriosis in a 40-year-old woman. A solid hypointense 
tissue is seen on the rectal wall obliterating the Douglas pouch 
(white arrows), on T2-weighted MRI images (a, b). The mucosa layer 
is preserved (black arrow).
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 intestinal involvement (53). These values are similar to those 
obtained using TVUS imaging in patients with lesions lo-
cated in the rectum. However, the main limitation of TVUS  
regards lesions located above the rectosigmoid junction due 
to the limited field of view of the transvaginal approach. In 
the small bowel, endometriosis is usually identified within 
the last 10 cm of the ileum.

Other important reasons for using MRI are the multifocal 
behavior of endometriosis. Piketty et al observed that mul-
tiple intestinal sites were present in up to 55% of cases. They 
also observed a histologically proven rate of association with 
proximal “right” intestinal lesions (cecal or ileal) in 28% of pa-
tients with rectal and/or sigmoid locations (54).

Recently some authors have published studies on the use-
fulness of contrast-enhanced MR-colonography (MRC) in the 
diagnosis of colorectal endometriosis (55). In MRC, patients are 
required to take 1,500 mL of polyethylene glycol (PEG) orally 
45 minutes before MRI, and a water solution ranging from 1,000 
to 2,000 mL is retrogradely instilled into the colon through a 
rectal balloon catheter. Three-dimensional T1-weighted im-
ages with fat saturation in pre- and post-gadolinium contrast 
for bowel wall study are taken. The authors have reported high  
values of sensitivity, specificity, PPV, NPV and diagnostic accu-
racy, of 95%, 97%, 91%, 99% and 97%, respectively (55).

Bladder endometriosis

Endometriotic lesions of the urinary tract are associated 
with lesions in other pelvic locations in up to 50%-75% of 
cases, and it has been shown that ureteral and bladder local-
ization usually correlates with advanced stages of the disease 
(stages III and IV according to the 1996 American Society of 
Reproductive Medicine criteria) compared with those with-
out urinary tract involvement (23, 27, 39). Bladder endome-
triosis accounts for 6% of cases of endometriosis (27). There 
are two pathological types of bladder endometriosis: with 
extrinsic and intrinsic involvement. The extrinsic implants are 
more common, do not present symptoms and are located to 
the serosal surface, even if, in some cases, they can infiltrate 
the muscular layer and become intrinsic lesions (24). The in-
trinsic lesions are symptomatic in up to 75% of cases and are 
often related to iatrogenic endometrial implantation. A histo-
ry of pelvic surgery is reported in 43%-50% of cases (23, 27).

MRI shows focal thickening of the bladder wall with oc-
casional protrusion inside the bladder lumen (Fig. 6a, b, c). 
In some cases, there may be an extended plaque of fibrous 
tissue invading the vesicouterine pouch with its complete 
obliteration. In these cases, the tissue can be in contact with 
an adenomyotic nodule of the anterior wall of the uterus. 
T2-weighted images on the sagittal plane show hypointense 
tissue, irregular borders of the bladder and sometimes the 
presence of tiny hyperintense spots inside the tissue, which 
correspond to cystic glandular dilatation of the endometrial 
glands. On T1-weighted images, hyperintense foci may be 
visualized; this finding is highly specific for the presence of 
endometriosis (27). In a study of 195 patients with clinical 
suspicion of endometriosis, Bazot et al reported MRI sensi-
tivity of 88%, specificity of 99% (177/179), and diagnostic 
accuracy of 98% in the diagnosis of bladder endometriosis 
(53). An important question concerns possible encasement 

of the distal ureter requiring ureteral reimplantation during 
surgery.

Extrinsic endometriosis is the most common form of ure-
teral involvement. Generally, it is endometriosis that is locat-
ed in the ovary or broad or uterosacral ligament that leads to 
encasement of the ureters. Sometimes it is the fibrotic scar 
that is responsible for the ureteral stenosis (Fig. 4c, d, e). Di-
rect invasion of the ureter causes luminal narrowing and may 
cause dilatation (23, 27). MR urography is nonspecific. Infil-
tration of the ureter should be suspected when the interface 
of fat between the nodule and the ureter is no longer visible 
on T2-weighted sequences. Hydronephrosis is easy to detect 
using MR urography obtained with either 2D T2-weighted 
sequences or delayed contrast-enhanced 3D sequences with 
higher spatial resolution (56).

Endometriosis of the uterine serosa and round  
ligaments

The presence of implants of endometriosis in the surface 
of the uterus is relatively frequent in the case of extended 
DIE. Small foci with hyperintense signal on T1-weighted im-
ages are easily recognizable and represent the typical feature 
(Fig. 1c). Sometimes the small sizes of these implants can 
make their recognition difficult. The involvement of round 
ligament is less frequent (Fig. 6d). However the evaluation of 
this region should always be considered, mainly in the case 
of bladder endometriosis (57, 58). The typical sign of location 

Fig. 6 - Deep infiltrating endometriosis and adenomyosis in a 
37-year-old patient. T2-weighted sagittal (a) and axial (b) images 
show a fibrotic endometriotic plaque (white arrow) infiltrating the 
posterior wall of the bladder (B) and a thickening of the junctional 
zone of the uterus (U) due to the presence of adenomyosis (double 
white arrow). Foci of hyperintensity within the plaque indicate the 
presence of active endometriosis (black arrows) in a T1-weighted 
axial MRI image. Another T2-weighted axial image shows thicken-
ing of the right round ligament (white arrowhead) and the presence 
of adhesions (white circle).
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is the thickening of the round ligament to over 6 mm. When 
the involvement is unilateral, the uterus is attracted toward 
the affected side. In most cases, a hypointense signal on T1 
and T2 sequences is observed; more rarely a nodular hyper-
intense signal on T1-weighted imaging is recognizable (39). 
In the cases of bilateral and bladder localizations, the round 
ligaments are thick, stiff and present a “V” shape (58).

Endometriosis of the vagina

The diagnosis is usually clinical and identified at physical 
examination in 80% of cases. The MR presentation of these 
lesions is similar to those for lesions located at the uterine 
torus, with T2 hypointensity and variable signal intensity 
on T1-weighted images (Fig. 4f). Most patients with vaginal 
 involvement also show obliteration of the rectouterine pouch 
of Douglas (24, 59).

Adhesions

Adhesions can represent a great problem in the evaluation 
of endometriosis. Endometriosis is often associated to the 
presence of pelvic adhesions. Some authors (60) have report-
ed that adhesions and peritoneal location are more common 
than ovarian endometriosis. On MRI, adhesions may some-
times be identified as spiculated low-signal-intensity strands 
on T1-weighted and T2-weighted images, with a different 
thickness (Figs. 4b and 6d). Most frequently, only indirect 
signs of adhesions are present as angulation of bowel loop, 
skip of bowel diameter, elevation of the posterior vaginal for-
nix, posterior displacement of the uterus and/or the ovaries, 
loss of fat planes between the structures, hydrosalpinx and 
loculated fluid collection (48). Kataoka et al reported a mean 
sensitivity of 77.8%, a mean specificity of 50.0% and a mean 
accuracy of 76.3% of MRI in the diagnosis of adhesions (47).

Adenomyosis

MRI is also an accurate, noninvasive modality for diagnosing 
adenomyosis with a high sensitivity (78%-88%) and specificity 
(67%-93%) (61, 62). The most common finding is represented 
by an increased thickness of the junctional zone, exceeding 
12 mm (Fig. 6a). Adenomyosis may appear as diffuse or focal 
lesions and/or as the presence of localization in the context of 
the myometrium, displayable as diffusely hypointense areas in 
T2-weighted acquisitions, in which context there are cystic-like 
foci hyperintense in T2-weighted sequences (Fig. 1a). Some of 
these areas may show signs of bleeding with evidence of hy-
perintense foci on T1-weighted fat-saturated acquisitions (a 
highly specific sign) (63-66). Moreover, it is possible to identify 
a certain relationship between endometriosis and adenomyo-
sis; 25% of patients with deep endometriosis of the posterior 
cul-de-sac also present adenomyosis (58).

Atypical sites

Atypical sites of involvement include abdominal wall, 
groin, inguinal canal, nerves, lymph nodes inside the pel-
vis, liver, diaphragm and thorax (67). Thoracic endometrio-
sis represents about 3% of extrapelvic endometriosis cases 

and mainly manifests with catamenial pneumothorax (70% 
of cases) or less frequently hemothorax. Abdominal wall en-
dometriosis (AWE) is the most common cause of extrapelvic 
endometriosis, although often of secondary origin; the most 
common site of primary AWE is the umbilicus, which repre-
sents 1% of all extrapelvic implants. Inguinal endometriosis 
occurs in 0.5% of cases and in 90% of cases on the right side. 
More than 50% of cases with rare sites of endometriosis are 
associated with pelvic endometriosis (67-71).
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