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ABSTRACT

The diagnosis of endometriosis can be made with some security when they exhibit typical aspects, using the various imaging 
methods. Ultrasonography is usually a cheap and accessible method that has high sensitivity and specificity in the diagnosis 
of endometriotic lesions. This article aims to describe the main findings in ultrasound of pelvic endometriosis with a focus on 
extra‑uterine involvement.
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RESUMO

O diagnóstico de endometriose pode ser feito com alguma segurança quando exibem aspectos típicos, utilizando-se os diversos 
métodos de imagem. A ultrassonografia é um método barato e acessível que apresenta alta sensibilidade e especificidade no 
diagnóstico das lesões endometrióticas. O objetivo deste artigo é descrever os principais achados em ultrassonografia da 
endometriose pélvica com foco no acometimento extra-uterino.
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INTRODUCTION

Endometriosis is a common gynecological condition that 
can be polymorphic and multifocal usually characterized by 
the growth of endometrial-like tissue on the outside of the 
uterine cavity, more frequently on the ovaries, rectovaginal 
septum, bowel, bladder, ureters and peritoneum. The 
endometriotic lesions can cause a myriad of symptoms such 
as dysmenorrhea, dyspareunia, pelvic pain and infertility.1-4 
Endometriosis reprensents a debilitating disease with features 
of chronic inflammation with fibrosis and inflammatory 
reaction. Furthermore, when the invasive tissue infiltrates 
adjacent structures at a depth of more than 5 mm from the 
peritoneal surface, deeply infiltrating endometriosis can 
be recognized. It is considered a disease that causes high 
morbidity, with important quality of life and psychosocial 
effects.  It is estimated to affect up to 15% of the general 
female population, and observed in up to 60% of women with 
pelvic pain, being a major public health concern.3

The pathogenesis of endometriosis is complex and not completed 
understood, once it can be the result of diverse anatomical or 
biochemical aberrations of uterine function. Some factors are 
described to be related to the origin of endometriotic cells 
such as retrograde menstruation (during which endometrial 
fragments migrate through fallopian tubes), blood and 
lymphatic dissemination (endometrial cells travel through 
lymphatic or blood circulation), stem cells (endometrium-
derived progenitor cells in the basal  layer are disseminated 
through the fallopian tubes to the peritoneal cavity), and 
metaplasia of coelomic epithelium (peritoneal mesothelial 
cells differentiate into endometrium-like tissue). The histologic 
origin of endometriosis is not a consensus. Sampson’s proposal 
suggests that fragments from menstrual endometrium pass 
backward through the fallopian tubes and implant on peritoneal 
surfaces is plausible, but do not explain why only some but 
not the majority of women develop endometriosis, once reflux 
menstruation is present in most of the female population.4,5

A presumptive diagnosis of deeply infiltrating endometriosis 
may be developed through methods of imaging. Ultrasound 
is the first-line imaging method to evaluate endometrial 
lesions.1-5 This pictorial essay aim to describe imaging 
findings of pelvic endometriosis on ultrasonography (US) and 
performed a literature review.

METHODOLOGY

Procedure and patient preparation

At the authors’ institutions, the transvaginal US examination 
was performed by using US Toshiba`s Xario (transducer 5–9-
MHz frequency) after bowel preparation. The interpretation 
of each examination was made in real time by a radiologist 
with large experience identifying the endometriosis aspect in 
ultrasonography. Bowel preparation includes a mild laxative 
administered in two oral doses (at 8:00 am and 2:00 pm) 
the day before the scheduled transvaginal US examination, 
associated with a low-residue diet for 24 hours before the 

examination, and an enema (120 mL of sodium diphosphate) 
administered approximately 1 hour before the examination. 
The duration of the US examination is on average 30 minutes.

The technique used was based on the protocol defined by 
the International Consensus Group for the Analysis of Deep 
Endometriosis.6,7 The data collected on US are described in 
detail in the radiology report by systems.

Limitations of transvaginal US

The limited field-of-view may be the major limitation 
of transvaginal US, making the view of lesions located 
outside the pelvis difficult, notably above the rectosigmoid 
junction. Other frequent affections that may diminish lesion 
visualization are large ovarian cysts, subserosal leiomyomas, 
and acute retroflexion of the uterus. In addition, severe pelvic 
adhesions and other distortions of the pelvic anatomy may 
limit transvaginal US evaluation of the pelvic region.

Bladder endometriosis

Urinary tract endometriosis involves the bladder and/or 
the ureters. Bladder endometriosis is a specific form of 
endometriosis characterized and defined by the presence 
of stroma and endometrial glands in the detrusor muscle. 
It is found in approximately 1% of women affected by 
endometriosis, being the bladder the organ most frequently 
affected, accounting for 70–85% of cases. The base and the 
dome are the most frequently affected sites. In about 90% 
of cases at least one other site association has been reported 
(superficial peritoneal implants, ovarian endometriomas, 
adhesions and extravesical deep peritoneal endometriosis).8

The clinical symptoms vary and depend on the location 
and size of the lesion. The main symptoms are cyclical 
urgency, frequency, tenesmus, burning sensation, dysuria, 
suprapubic pain and discomfort with or without hematuria 
and dyspareunia, usually exaggerated during menses, often 
mimicking recurrent cystitis.9

Among the radiologic methods, transvaginal US is the 
most accurate imaging technique for diagnosing bladder 
endometriosis. It allows to determinate lesion size and depth 
of extension into the detrusor. The typical transvaginal US 
image of an endometriotic implant in the bladder is a midline, 
solid hypoechoic nodule with regular or irregular contours that 
adheres to the posterior aspect of the bladder dome (Figure 
1). The internal appearance of the lesions varies depending 
on the presence and size of cystic areas within them. For a 
dynamic assessment of the posterior vesical wall, it is required 
the presence of a minimal amount of urine in the bladder. 
Hydronephrosis can be found as result of ureteral stricture 
secondary to endometrioses.1,2

The differential diagnosis of endometriotic lesions in 
the bladder includes urachal remnant and epithelial and 
mesenchymal tumors.
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Douglas and uterine retroflexion. Multiple adhesions and 
distortion of pelvic anatomy resulting in a frozen pelvis are 
complications described in severe cases.10

The uterosacral ligament may be affected unilaterally or 
bilaterally. Asymmetry between the two ligaments, diffuse or 
localized thickening, and a nodule with a regular or stellate 
margin near the site of cervical uterosacral ligament insertion are 
among the morphologic abnormalities that may occur in patients 
with this affection. At transvaginal US, these lesions commonly 
appear hypoechoic, while uterosacral ligament nodules display 
as a mixed echotexture due to anechoic or hypoechoic cystic 
areas causing a heterogeneous appearance (Figure 3).1

The most important differential diagnosis of retrocervical 
lesions are malignancies. Peritoneal metastases with origin 
in gastrointestinal tract and ovaries as the primary sites are 
the most common malignancies. Findings of ascites and a 
tumor mass in the abdominal cavity are highly suggestive of 
metastatic malignancies.11

Uterine serosa and round ligaments

When the anterior uterine serosa and round ligament insertion 
are affected by endometriosis, they present with deeply 
infiltrating lesions with indistinct margins.1,2

At transvaginal US, when compared to the myometrium, 
these lesions are more hypoechoic and often contain multiple 
bright foci or small cystic areas that can be easily detect by 
ultrasonography (Figure 2). The differential diagnosis of 
small round lesions in this topography include subserosal 
leiomyoma.1

Figure 1. Solid hypoechoic nodule with irregular contours on the 
posterior aspect of the bladder dome.

Figure 2. Uterine serosa envolved by endometriosis (arrows).

Figure 3. Endometriotic implants with uterosacral ligaments 
involvement.

Retrocervical region

Retrocervical region is defined as the area situated right above 
the rectovaginal septum, and represent a virtual extraperitoneal 
space posterior to the cervix. This region is frequently 
affected by deeply infiltrating endometriosis. Endometriotic 
implants in this area are associated with uterosacral ligaments 
involvement and often causing obliteration of the pouch of 

Rectovaginal space

The rectovaginal space is the region from the recto-uterine 
peritoneal fold (pouch of Douglas) and posterior vaginal wall 
to the level of the perineal reflection.1

Rectovaginal endometriosis is the most severe form of 
endometriosis, presenting with a variety of symptoms 
that may include chronic pelvic pain, dysmenorrhea, deep 
dyspareunia, dyschezia, and rectal bleeding. Even though the 
gold standard for diagnosis is laparoscopy with histological 
confirmation, transvaginal/transrectal ultrasound is an option 
for pre-surgical diagnosis.12

Rectovaginal lesions are often extensions from retrocervical or 
posterior vaginal lesions, presenting as firm nodules that can be 
palpated at vaginal examination and seen as purplish nodular 
infiltrations through the speculum. At transvaginal US, lesions 
appear hypoechoic (Figure 4) and it is important to determine 
whether these have infiltrated or not the anterior rectal wall.1
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of ovarian endometriosis: fibrotic implants associated with 
fibrous adhesions or endometriomas (chronic cysts with cyclic 
bleeding).13-15

Ovarian endometriomas are one of the classic phenotypes of 
endometriosis and are described as a common cause of pelvic 
pain, although the patient can also be asymptomatic.16 The 
mere presence of an endometrioma has been proposed to have 
a potential negative effect on fertility.17

Transvaginal US is known as the most common non-invasive 
method for diagnosis of endometriomas, and it is highly 
sensitive in the differential diagnosis of endometriomas. 
The images usually exhibit homogeneous, diffuse internal 
hypoechogenicity (Figure 5). Furthermore, septa, echogenic 
peripheral nodules, fluid-fluid levels and bright foci within the 
cysts may be observed. The cysts appear as a hypovascular 
image on color Doppler US, with no internal flow. 
Transvaginal US can also be useful to preoperative evaluation 
of adhesions.1,16 ‘Kissing ovaries’ is a well-known sign that 
can be found when the ovaries are stuck together as a result of 
extensive adhesion (Figure 6).

Figure 4. Posterior vaginal fornix endometriosis infiltrating anterior 
rectal wall.

Ovarian endometriosis

The ovaries are affected in up to 80% of women who have 
endometriosis, corresponding to one of the most common sites 
of endometriosis. There are different types of manifestations 

Figure 5. Diffuse internal hypoechogenicity and bright foci within the cysts.

Figure 6. Kissing ovary sign as a consequence of adhesion and endometriosis.
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Ureteral endometriosis

The ureter is the second most affected site of urinary tract 
by endometriosis, with a ratio of bladder/ureter/kidney/
ureteral endometriosis of 40:5:1:1. In addition, the incidence 
of ureteral endometriosis is increasing over the years, 
what may correspond to the increasing rates of diagnosis 
due the greater availability of diagnostic methods such is 
ultrasonography.1,18

The diagnosis can be considered to be a challenge because 
of the lack of specific symptoms. Usually, patients have 
intense dysmenorrhea and dyspareunia, but pelvic pain 
and symptoms related to ovaries, rectovaginal septum, 
uterosacral ligaments and broad ligaments are also 
common.1,19

The following symptoms may be related to ureteral 
endometriosis such as hematuria associated with flank pain, 
cyclic gross hematuria and renal colic. Nevertheless, as the 
disease may be asymptomatic for a long time, the risk of 
hydronephrosis and renal failure is significant.18

Intrinsic and extrinsic ureteral involvements are also 
possible. Extrinsic involvement occurs in 80% of cases and 
is characterized by the progressive enclosure of the ureters by 
endometriotic tissue (Figure 7A). The intrinsic involvement 
is defined by infiltration of the muscularis of the ureteral 
wall.17

On transabdominal and transvaginal US, it is difficult to 
visualize the ureteral pathways, unless there is a dilatation. 
Transvaginal US is useful for diagnosing ureteral dilatation 
and for indicating the level of obstruction (Figure 7B). The 
ingestion of 300ml of water just before the exam allows the 
identification of the segment of the ureter between the iliac 
vessels and the ureterovesical junction. Hydronephrosis 
can be identified by renal US without difficulties (Figure 
7C).1,20

Doppler US can show a jet that indicates unobstructed ureteral 
flow.1

Rectosigmoid colon endometriosis

Gastrointestinal involvement by endometriosis can 
be observed in surgery in up to 37% of patients with 
endometriosis, and among the bowel locations the mostly 
affected anatomical site is the rectosigmoid colon.1,21

Classically, the symptoms of bowel endometriosis are 
cyclic, but they may be present in the premenstrual 
and periovulatory periods, but are less intense. Pain on 
defecation, bloating, and bowel cramping that is relieved 
by passing flatus or defecation are among the most common 
symptoms. The affected women can also have more 
frequent bowel movements during menses, but that does not 
promote diarrhea. Rectal bleeding during menses is rarely 
observed.22

There has been an increasing in the preoperative diagnosis 
of rectosigmoid endometriosis worldwide. Transvaginal US 
after bowel preparation or transrectal US appear to have 
an important role in this context. Respectively, this method 
presents considerable sensitivities and specificities for 
endometriotic lesions evaluation, respectively 97 and 100%, 
and 90 and 89,3%, which are encouraging numbers. But it 

Figure 7A. Hypoecoic pelvic mass compressing distal ureter 
(arrow).

Figure 7B. Distal ureter stenosis (large arrow) and ureter 
distension (small arrows).

Figure 7C. Ureterohydronephrosis as a result of 
endometriosis.
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is necessary to emphasize that these diagnostic methods are 
entirely dependent on the radiologist experience, which is 
more relevant than the method itself and can be considered as 
a limitation of the method.22

Nodules in the descending colon, in the ileocecal region and 
in the rectosigmoid colon have the same appearance (Figure 
8).23 The differential diagnosis includes rectal cancer and 
metastatic implants located in the bowel.23

Figure 8. Endometriotic nodules in the rectosigmoid colon  
(arrows).

Vaginal endometriosis

Vaginal endometriosis may be an incidental finding in 
asymptomatic patients. It is frequently related to endometriosis 
implants in other locations such as the retrocervical space 
and rectal lesions Postcoital spotting and dysmenorrhea 
may be present. Moreover, this condition is almost always 
associated with endometriosis in other sites, mainly rectal and 
retrocervical lesions.1

Transvaginal US shows hypoechoic vaginal endometriotic 
nodules with thickened appearance (Figure 9). The insertion of 
vaginal gel before the exam is relevant to visualize the posterior 
fornix due to distension of the vaginal lumen facilitating the 
visualization of the lesion.  It is also useful to visualize the 
interface between the posterior cervical lip and vaginal wall.1

Figure 9. Transvaginal US: hypoechoic vaginal endometriotic nodules.

CONCLUSION

Transvaginal US is an inexpensive and affordable test, and is 
commonly the choice for diagnosing endometriosis. In this 
article, the performance of ultrasonography in the various 
extra-uterine sites that endometriosis can affect has been 
illustrated. Treatment and prognosis of endometriosis in each 
anatomical location were not covered in this article.
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