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Abstract: Endometriosis is a common gynaecological disease, causing symptoms such as pelvic pain
and infertility. Accurate diagnosis and assessment are often challenging. Transvaginal ultrasound
(TVS), along with magnetic resonance imaging (MRI), are the most common imaging modalities. In
this narrative review, we present the evidence behind the role of TVS in the diagnosis and assessment
of endometriosis. We recognize three forms of endometriosis: Ovarian endometriomas (OMAs) can
be adequately assessed by transvaginal ultrasound. Superficial peritoneal endometriosis (SUP) is
challenging to diagnose by either imaging modality. TVS, in the hands of appropriately trained
clinicians, appears to be non-inferior to MRI in the diagnosis and assessment of deep infiltrating
endometriosis (DIE). The IDEA consensus standardized the terminology and offered a structured
approach in the assessment of endometriosis by ultrasound. TVS can be used in the non-invasive
staging of endometriosis using the available classification systems (rASRM, #ENZIAN). Given its
satisfactory overall diagnostic accuracy, wide availability, and low cost, it should be considered as
the first-line imaging modality in the diagnosis and assessment of endometriosis. Modifications to
the original ultrasound technique can be employed on a case-by-case basis. Improved training and
future advances in ultrasound technology are likely to further increase its diagnostic performance.
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1. Introduction

Endometriosis, defined as the presence of endometrial glands and stroma outside the
uterus [1], is a common gynaecological disease that affects 5-10% of women of reproductive
age [2], whereas in women with chronic pelvic pain or infertility, the disease frequency
ranges from 35% to 50% [3]. Three distinct forms of endometriosis are widely recog-
nized, namely ovarian endometrioma (OMA), superficial peritoneal endometriosis (SUP),
and deep infiltrating endometriosis (DIE), all associated with different imaging patterns.
Endometriosis, especially in most severe forms, is often coexistent with adenomyosis [4].

Accurate diagnosis and staging of endometriosis by imaging is important in order to
correctly guide the clinician in the management of the disease. It is, however, challenging,
as evidenced by the fact that the time interval between the first symptom and diagnosis is
estimated to be 7 to 10 years [5]. The two most commonly employed imaging modalities
are transvaginal sonography (TVS) and magnetic resonance imaging (MRI).

Although several studies have examined the topic of TVS in the diagnosis of en-
dometriosis [6-10], its role in the accurate assessment of the disease remains debated and
controversial. The aim of this narrative review is to present the available evidence in
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the literature regarding the role of TVS in the diagnosis and non-invasive assessment of
patients with endometriosis.

2. Results and Discussion
2.1. Ovarian Endometrioma (OMA)

Also known as “chocolate cysts” of the ovary, OMAs are present in 17-44% of patients
with endometriosis [11], and are considered a marker of coexistent DIE [12]. It has been
demonstrated that OMAs can be reliably diagnosed by TVS [6,13,14].

They should be carefully measured in three orthogonal planes. They typically appear
as unilocular or multi-locular (less than five locules) ovarian cysts with low-level echoes
(ground-glass echogenicity) and little to no vascularity (typical OMA) (Figures 1 and 2).
However, in about 5-10% of cases, they might appear as unilocular cysts with ground-glass
echogenicity and papillary projections with little or no vascularity (atypical OMA) [15]
(Figure 3). These are not true papillary projections, but fibrin and blood clots. OMAs
should be described using the International Ovarian Tumor Analysis (IOTA) terminol-
ogy [16]. The use of colour Doppler is helpful for differentiating an OMA from an ovarian
malignancy [17].

They rarely occur in isolation and are almost always associated with other endometri-
otic lesions. OMAs are often adherent to the back of the uterus or other organs, and mobility
can be assessed through the use of the “sliding sign” during real-time dynamic transvaginal
sonography. Adhesions may be difficult to see on ultrasound; however, the presence of free
fluid may be helpful. The “pulling sleeve sign” refers to the sonographic sign of an antev-
erted and retroflexed uterus due to the presence of strong posterior adhesions [18]. Bilateral
OMAs in close proximity or touching each other in the pouch of Douglas (POD) are termed
“kissing ovaries”. The presence of bowel endometriosis or fallopian tube endometriosis are
significantly more common in women with “kissing ovaries”. Decidualisation of OMAs
may occur in pregnancy, mimicking an ovarian malignancy [19]. It should be reminded
that an endometrioid or clear-cell carcinoma can develop in an OMA [20].

Figure 1. Typical ovarian endometrioma (OMA) with a ground-glass appearance.
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Figure 2. Two small OMAs with typical appearance in the same ovary.

Figure 3. Atypical OMA with papillary projection (green arrow), likely representing a blood clot.

2.2. Superficial Peritoneal Endometriosis (SUP)

Traditionally, neither TVS nor MRI have been first line tools in the diagnosis of SUP
lesions. However, a novel application of TVS (saline-infusion sonoPODography) permits
the direct visualization of superficial lesions with a respectable diagnostic accuracy [21].
Although larger studies are needed, it may become a useful tool in diagnosing SUP and,
thus potentially reduce the number of unnecessary diagnostic laparoscopies.

2.3. Deep Infiltrating Endometriosis (DIE)

DIE is defined as endometriosis lesions with a depth of more than 5 mm [22]. It is
considered to be the most severe form of endometriosis and is typically associated with
intense clinical symptoms. There is a growing body of evidence that TVS by appropriately
trained clinicians is an excellent tool in the accurate diagnosis and staging of DIE [23-25].
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However, the most recent Cochrane meta-analysis found that ultrasound may not yet be
able to replace diagnostic laparoscopy for the diagnosis of DIE [6], although it has been
demonstrated that diagnostic laparoscopy may be less efficient in accurately diagnosing
certain types of DIE [26].

In order to achieve higher detection rates for the diagnosis of DIE, it has been proposed
to separate the pelvis during scanning in two compartments: the anterior (bladder, ureter)
and the posterolateral compartment (torus uterinus, uterosacral ligaments, parametrium,
vagina, rectovaginal septum, and rectosigmoid) [18].

2.4. The International Deep Endometriosis Analysis (IDEA) Approach

In 2016, a consensus statement was published by the International Deep Endometriosis
Analysis (IDEA) group on how to systematically approach transvaginal sonography for the
diagnosis and evaluation of endometriosis [18]. The authors describe four basic sonographic
steps: the first step is the routine evaluation of uterus and adnexa (+sonographic signs of
adenomyosis/presence or absence of endometrioma). The second step is the evaluation of
transvaginal sonographic “soft markers” (i.e., site-specific tenderness and ovarian mobility).
The third step is the assessment of the status of POD using a real-time ultrasound-based
“sliding-sign”. Finally, the fourth step is the assessment for DIE nodules in the anterior
and posterior compartments. These steps do not necessarily need to be performed in the
above order, as long as all four steps are performed. The IDEA consensus has also helped
in standardizing the terms and definitions used in the description of DIE in the pelvis.

Two studies have so far assessed the diagnostic accuracy of TVS in the diagnosis of
DIE using the IDEA approach. The first was a prospective observational, single-centre
study by Indrielle-Kelly et al. comparing the performance of TVS with that of MRI [27]:
they found that, for the upper rectum DIE, TVS had sensitivity and specificity of 100% (the
same as MRI) and for the sigmoid lesions, it had a sensitivity of 94% and specificity of
84% (the same as MRI). Regarding the DIE of the bladder, uterosacral ligaments, vagina,
rectovaginal septum, RVS, and overall pelvis, TVS had a marginally higher specificity
but lower sensitivity than MRI. The second study by Leonardi et al. was an international
multicentre prospective study reporting on the performance of TVS only [28]: they found a
higher TVS detection rate of DE overall than that reported by the most recent Cochrane
meta-analysis (sensitivity, 79% [6]), but lower specificity (specificity, 94% [6]).

2.5. Anterior Compartment
2.5.1. Bladder

The bladder is the most common part of the urinary tract affected by DIE [29]. The
bladder base and bladder dome are the most common sites of bladder endometriosis [30],
with the demarcation between the two being the uterovesical pouch [18]. DIE nodules
of the bladder appear as protrusive, hypoechoic masses with or without cystic areas and
regular or irregular contours (Figure 4). True DIE nodules of the bladder are those that
infiltrate at least the detrusor muscle of the bladder, whereas those that are more superficial
(affecting only the serosa) are not DIE nodules of the bladder. The presence of a small
amount of urine in the bladder during the examination facilitates greatly in identifying DIE
nodules; hence, it is the authors’ preference to assess the bladder later during TVS (and
not in the beginning, when the bladder is empty). A negative “sliding-sign” between the
uterus and the bladder is suggestive of bladder adhesions in the vesicouterine pouch.
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Figure 4. Deep infiltrating endometriosis (DIE) nodule of the bladder appearing as a protrusive
nodule arising from the bladder base towards the lumen of the bladder.

2.5.2. Ureter

The exact prevalence of ureteric endometriosis remains unknown, as up to 50% of cases
are asymptomatic [31]. We recognise two forms: extrinsic lesions (ureter being compressed
externally by the DIE lesion) and the less common intrinsic lesions (where the DIE lesion
develops within the wall of the ureter) [32].

It is possible to locate the ureters by inserting the probe vaginally and following the
urethra in the longitudinal plane, until its insertion in the bladder. With the probe in the
anterior fornix, we move towards the pelvic sidewall on each side in order to locate the distal
portion of the ureters as they enter the bladder (Figure 5). The vermiculation of the ureters
helps greatly in identifying them. The presence of ureteral jets can be visualised using colour
Doppler and waiting for a few seconds or minutes [30]. They can then be followed more
proximally. As previously stated, it is of paramount importance to adequately assess the
ureters in cases of DIE of the parametrium and uterosacral ligaments as, in such cases, the
ureters are commonly infiltrated by the disease. It is the authors’ preference to routinely scan
both kidneys in all patients with DIE so as to rule out possible silent hydronephrosis [33].

Figure 5. Ultrasound image showing the distal part of the ureter (yellow arrows) before it enters the bladder.
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2.6. Posterior Compartment
2.6.1. Torus Uterinus, Uterosacral Ligaments, Parametrium, Vagina, and Rectovaginal
Septum (RVS)

In order to locate the torus uterinus (the tissue behind the cervix, in the mid-sagittal
plane, between the uterosacral ligaments), we insert the vaginal probe in the anterior fornix
and locate the uterus in the longitudinal section. We then draw a straight line from the
level where the bladder attaches to the uterus (internal cervical os) backwards.

To locate the uterosacral ligaments, we follow a stepwise approach [34]. From the
aforementioned probe position, we rotate the probe 90 degrees clockwise in order to obtain
a transverse section of the cervix and then point it to the right, just lateral to the cervix,
to identify the hypoechoic structures that are the uterine vessels. Just behind these, the
right uterosacral ligament can be seen as hyperechoic thickening. The left uterosacral
ligament can be visualised by repeating the same manoeuvre on the left side. The presence
of free fluid in the POD often facilitates their visualisation in the sagittal plane (Figure 6).
Endometriotic lesions of the uterosacral ligaments appear as hypoechoic thickening with
regular or irregular margins within the hyperechoic stripe (Figures 7 and 8). The literature
suggests a wide variation in the reported accuracies of TVS for this location of DIE [35-37],
probably owing to differences in equipment, training, and skill.

Endometriosis of the uterosacral ligament(s) should raise the suspicion of endometrio-
sis of the parametrium and pelvic ureter that must be thoroughly assessed. The DIE of the
torus uterinus appears as hypoechoic nodular thickening in the retro-cervical area, in the
mid-sagittal plane (Figure 9). Parametrial endometriosis presents as a hypoechoic irregular
lesion lateral to the cervical vascular plexuses.

With the probe in the posterior vaginal fornix, one can visualize forniceal endometrio-
sis lesions as hypoechoic thickening or nodules of the vaginal wall, above the line that
passes through the lower edge of the posterior lip of the cervix. The DIE in the RVS distorts
the normal hyperechoic (fat-filled) layer between the vaginal and anterior rectal wall, often
extending to the vagina and/or the rectum. It has been suggested that DIE in the RVS
should be suspected when a hypoechoic lesion is identified between the vagina and the rec-
tum, below the line that passes through the lower edge of the posterior lip of the cervix [38]
(Figures 10 and 11). “Tenderness-guided” TVS (evaluating tender sites by applying gentle
pressure with the ultrasound probe) was found to have high sensitivity and specificity in
the assessment of vaginal and rectovaginal DIE [39].

Figure 6. In the sagittal plane, the stretched, normal uterosacral ligament (yellow arrow) appears as a
thin white line. The presence of a small amount of free fluid (red arrow) facilitates the visualization.
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Figure 7. DIE nodule (white arrow) of the uterosacral ligament, appearing as a hypoechoic lesion
within the white stripe.

Figure 8. DIE nodule of the uterosacral ligament, visualized as a hypoechoic lesion (white arrow) in
the sagittal plane.

F. NODULE
.

R e 1

Figure 9. DIE nodule of the torus uterinus, appearing as a hypoechoic lesion on the rectrocervical
area (yellow arrow). Adjacent to it, a hematosalpinx can be visualized (white arrow).
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Figure 10. The normal rectovaginal septum as a thin white line between the posterior vaginal wall
and the anterior rectal wall. The black line (which passes just below the inferior limit of the cervix)
demarcates the upper limit of the rectovaginal septum.

Figure 11. A small DIE nodule of the rectovaginal septum (yellow arrow), appearing as a hypoechoic
lesion with no infiltration of the adjacent vaginal or rectal wall.

2.6.2. Rectum and Sigmoid Colon

Bowel endometriosis affects 5 to 12% of patients with DIE [40], with the rectum and
sigmoid being involved in up to 90% of those cases [41]. Depending on the depth of bowel
wall infiltration (serosa, muscularis, submucosa, or even mucosa), conservative (rectal
shaving or disc excision) or more radical surgical approaches (segmental bowel resection)
can be employed [42].

On TVS, the rectal serosa appears hyperechoic, the muscularis hypoechoic (the longi-
tudinal outer layer is separated from the circular inner layer by a thin hyperechoic line), the
submucosa hyperechoic, and the mucosa hypoechoic. DIE nodules appear as hypoechoic
lesions infiltrating the different layers of the bowel wall. Their dimensions (longitudinal,
transverse, and anteroposterior) and distance from the anus should be measured. It is
surgically important to correctly identify lower rectal DIE lesions as they may be more
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challenging to remove and may be associated with a higher risk of complications. Guer-
riero and Condous et al. suggested that lesions located below the level of insertion of the
uterosacral ligaments are considered lower anterior rectal lesions (Figure 12), those above
are upper anterior rectal lesions, those at the level of the fundus are recto-sigmoid junction
lesions, whereas those above the fundus are anterior sigmoid lesions [18]. A “negative
sliding sign” between the bowel and the retrocervix is strongly suggestive of obliteration of
the POD secondary to DIE [36].

s“
-

NODULE

Figure 12. Deep endometriosis nodule of the anterior rectal wall, seen as an irregular hypoechoic
lesion (white arrow).

Although studies have suggested a good sensitivity and specificity in the diagnosis of
recto-sigmoid DIE by TVS [23,43], it requires expertise [44,45] and may take significantly
longer to perform compared with routine TVS [46]. Moreover, compared with MR, it is
less sensitive for upper gastrointestinal lesions (more than 16 cm from the anal margin) [47]
and multifocal bowel lesions [7].

2.7. Other Ultrasound Techniques

As mentioned earlier, TVS for the diagnosis of DIE requires technical skills and
experience. Regarding the learning curve, Guerriero et al. demonstrated that it takes an
average of 17 evaluations for bladder DIE, 40 for rectosigmoid, and 44 for uterosacral
ligament DIE to achieve competence [48].

Various alternatives to the routine TVS have been used to facilitate the diagnosis of
DIE. Office gel sonovaginography (SVG) can be used to assess posterior compartment
DIE with a high specificity and negative predictive value [49]: 20 ml of ultrasound gel are
applied in the posterior vaginal fornix using a syringe, prior to insertion of the ultrasound
probe, creating an “acoustic window”. The same principle of creating “an acoustic window”
is observed in the office saline SVG, and a prospective study found it to be associated with
a significantly higher sensitivity and specificity in the diagnosis of rectovaginal endometrio-
sis, compared with traditional TVS, with no significantly higher patient discomfort [50].
Another approach is TVS with water contrast in the rectum (RWC-TVS) [51-53]: compared
with traditional TVS, it may be superior for detecting infiltration of the muscularis pro-
pria [52]. Intra-operative sonorectovaginography may be helpful for assessing the posterior
compartment [54]: it involves putting a catheter in the vagina and one in the rectum, filling
the POD with saline via a laparoscopic port, instilling saline in the rectum via the catheter
and sterile gel in the vagina following insertion of the vaginal probe. TVS with bowel
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preparation has been found to have a significantly higher sensitivity for detecting rec-
tosigmoid DIE compared with diagnostic laparoscopy [26]. Rectal endoscopic sonography
(RES) does not appear to be superior to TVS in the assessment of posterior compartment
DIE [35,55]; however, a recent meta-analysis found RES to be more sensitive in the detection
of rectosigmoid DIE [43].

2.8. Comparing TVS to MRI in the Assessment of DIE

Both TVS and MRI are being used in the pre-operative diagnosis and staging of DIE.
We question whether there is one investigation that is superior to the other? Clinical
guidance from the United Kingdom’s National Institute for Health and Care Excellence
(NICE) suggests that ultrasound assessment should be considered first-line in the diagnosis
of DIE [56].

Several meta-analyses have recently been published on this topic [43,57-60]. Accord-
ing to Guerriero et al. [58], MRI and TVS have a similar diagnostic performance in the
assessment of DIE of the rectosigmoid, uterosacral ligaments, and RVS. When comparing
different DIE locations, both MRI and TVS had the lowest pooled sensitivities for the detec-
tion of RVS DIE (or MRI, and the pooled sensitivity was 0.66 (95% CI, 0.51-0.79), and for
TVS, the pooled sensitivity was 0.59 (95% CI, 0.26-0.86)) and the highest for rectosigmoid
DIE (for MRI, pooled sensitivity of 0.85 (95% CI, 0.26-0.86) and for TVS, pooled sensitivity
of 0.85 (95% CI, 0.68-0.94)). The specificities were high for both modalities in all of the
aforementioned DIE locations. The quality of the included studies was considered good
in most domains; however, the confidence intervals were wide and the heterogeneity was
moderate to high for both modalities in most of the locations assessed.

The following meta-analyses compared the two modalities based on the location of DIE;
however, for all four, there was significant heterogeneity and the studies were considered
to be poor methodologically [43,57,59,60]. Regarding the DIE of the rectosigmoid, Gerges
et al. found the sensitivity of TVS to be slightly better than that of MRI (for TVS, 89%
(95% CI, 83-92%) versus 86% (95% Cl, 79-91%) for MRI), excellent specificity for both
(for TVS, 97% (95% CI, 95-98%), versus 96% (95% CI, 94-97%) for MRI); however, RES
performed better than both of the modalities (sensitivity of 92% and specificity of 98%) [43].
On the same topic, Pereira et al. reported similar, high diagnostic accuracies for both
modalities, with the use of bowel preparation and vaginal contrast enhancing the accuracy
of MRI [60]. MRI was found to have a higher sensitivity in the diagnosis of DIE of the
uterosacral ligaments, RVS, and vagina, but the specificities were similar [57]. Regarding
the bladder DIE, the sensitivity of TVS was only 55% and its specificity was 99%, but a
meta-analysis of the MRI data was not possible due to the small number of studies [59]. A
small, retrospective study showed that MRI had a greater accuracy (96%) than TVS (92%)
for bladder endometriosis [61]. Medeiros et al. performed a meta-analysis reporting a
sensitivity of 64% for MRI in the diagnosis of bladder DIE [62]. MRI is considered to be
superior to TVS in cases of higher bowel lesions and extra-pelvic localization of DIE [63].

2.9. Staging of Endometriosis

The first classification scheme for endometriosis was published by the American
Fertility Society in 1979 [64], and was revised in 1996 as rASRM [65]. It remains the most
commonly used classification system, and, although it generally relies on an invasive
assessment of the pelvis, TVS has a high accuracy in predicting mild, moderate, and severe
rASRM stages of endometriosis [66].

A new staging system, the Enzian-score [67], was developed and the #ENZIAN
classification system can be used as a non-invasive and surgical description system for
endometriosis [68]. It uses three compartments (A—vagina, rectovaginal space (RVS);
B—uterosacral ligaments (USL)/cardinal ligaments/pelvic sidewall; C—rectum) as well
as so-called F (i.e., far locations) such as the urinary bladder (FB), ureters (FU), and other
extragenital lesions (FO). It additionally covers the involvement of the peritoneum (P),
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ovary (O), and other intestinal locations (sigmoid colon and small bowel; FI), as well as
adhesions, involving the tubo-ovarian unit (T), and, optionally, tubal patency.

Several studies have assessed the performance of TVS using the #ENZIAN classifi-
cation system [69-71]. Hudelist et al. found that TVS could detect DIE preoperatively
in compartments A (vagina and RVS), B (uterosacral ligaments, parametria), C (rectosig-
moid), and FB (urinary bladder), with an overall sensitivity of 84%, 91%, 92%, and 88%,
respectively, and a specificity of 85%, 73%, 95%, and 99%, respectively [69]. The lesion
size assessment was less precise for compartment B compared with the other compart-
ments. The overall high accuracy of TVS in detecting and staging DIE pre-operatively
was confirmed by a recent prospective multicentre study [70], as well as a retrospective
single-centre study [71]. Montanari et al. found that the sensitivity of TVS ranged from 50%
(#Enzian compartment FI) to 95% (#Enzian compartment A), specificity from 86% (#Enzian
compartment Tleft) to 99% (#Enzian compartment FI) and 100% (#Enzian compartments
FB, FU and FO), with a positive predictive value from 90% (#Enzian compartment Tright)
to 100% (#Enzian compartment FO), negative predictive value from 74% (#Enzian compart-
ment Bleft) to 99% (#Enzian compartments FB and FU), and accuracy from 88% (#Enzian
compartment Bright) to 99% (#Enzian compartment FB) [70]. Di Giovanni et al. found the
TVS sensitivity to be 100% for all compartments except for A and B left (97%) and FB (86%),
while the TVS specificity was 100% for FB, FI, FU, and Oright; 86-98% for A, B right, C, O
left, F; and 70% for B left [71].

The ultrasound-based endometriosis staging system (UBESS) was initially found to be
useful for predicting the complexity of endometriosis surgery and appropriately triaging
endometriosis patients to centres of excellence [14]; however, its generalizability and overall
accuracy were not confirmed by later studies [72,73].

3. Conclusions

Accurate diagnosis and assessment of endometriosis is of paramount importance for
the proper management of the disease. In this review, we presented the role of TVS and the
ultrasound findings of different types and locations of endometriosis. We suggest that TVS
could be the first-line imaging modality for women with suspected endometriosis as it has
a good overall diagnostic accuracy for both ovarian and extra-ovarian endometriosis, it
is well accepted, and it is widely available. Ultrasonography for endometriosis, however,
requires specific skills, expertise, and experience that can be obtained through appropriate
training. Modifications to the traditional TVS technique may further facilitate the accurate
assessment of certain locations of endometriosis. The IDEA structured ultrasound approach
is systematic and quite useful. TVS is already used for the staging of endometriosis using
the #ENZIAN classification system with a good efficacy. Its main limitation relates to its
limited ability to diagnose lesions above the rectosigmoid, multifocal bowel lesions, and
extra-pelvic lesions, because of its limited field-of-view, in which case MRI is the preferred
imaging modality. MRI should also be considered in centres where expertise in TVS are
lacking and when symptoms are highly suggestive of DIE, despite a negative TVS exami-
nation. MRI should, generally, be considered a second-line investigation due to potential
discomfort, bowel movements generating artefacts, higher cost, and the need for expert
radiologists, with no overall clear benefit over TVS. We anticipate that raised awareness
and improved, widely available ultrasound training for clinicians with an interest in the
diagnosis of endometriosis, together with advances in ultrasound technology, are likely to
further improve the diagnostic performance of TVS in patients with endometriosis.

Author Contributions: All of the authors have made substantial contributions to this work. Concep-
tualization: A.D., S.A. and H.R.; methodology, A.D. and G.G.; software: not applicable.; validation:
AD., GG, S.A. and H.R; formal analysis: G.G., D.D. and M.N.D.; investigation: G.G., D.D. and
M.N.D.; resources: A.D. and S.A.; data curation: G.G. and D.D.; writing—original draft preparation,
G.G.,D.D. and M.N.D,; writing—review and editing, A.D., G.G., D.D. and M.N.D.; visualization: A.D.,
G.G. and D.D,; supervision: A.D., S.A. and H.R; project administration: A.D.; funding acquisition:
not applicable. All authors have read and agreed to the published version of the manuscript.



Diagnostics 2022, 12,2912 12 of 15

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.

Conflicts of Interest: H.R.f has received fees from Ethicon Endo-surgery, Plasma Surgical Ltd., Nordic
Pharma, Olympus, Gedeon Richter, Karl Storz and B. Braun for his involvement in workshops and
masterclasses. Other authors have nothing to disclose.

References

1.  Giudice, L.C.; Kao, L.C. Endometriosis. Lancet 2004, 364, 1789-1799. [CrossRef] [PubMed]

2. Zondervan, K.T.; Becker, C.M.; Koga, K.; Missmer, S.A.; Taylor, R.N.; Vigano, P. Endometriosis. Nat. Rev. Dis. Primers 2018, 4, 9.
[CrossRef] [PubMed]

3. Bulun, S.E. Endometriosis. N. Engl. |. Med. 2009, 360, 268-279. [CrossRef]

4. Leyendecker, G.; Bilgicyildirim, A.; Inacker, M.; Stalf, T.; Huppert, P; Mall, G.; Bottcher, B.; Wildt, L. Adenomyosis and
endometriosis. Re-visiting their association and further insights into the mechanisms of auto-traumatisation. An MRI study. Arch.
Gynecol. Obstet. 2015, 291, 917-932. [CrossRef] [PubMed]

5. Hudelist, G.; Fritzer, N.; Thomas, A.; Niehues, C.; Oppelt, P,; Haas, D.; Tammaa, A.; Salzer, H. Diagnostic delay for endometriosis
in Austria and Germany: Causes and possible consequences. Hum. Reprod. 2012, 27, 3412-3416. [CrossRef]

6. Nisenblat, V.; Bossuyt, PM.M.; Farquhar, C.; Johnson, N.; Hull, M.L. Imaging modalities for the non-invasive diagnosis of
endometriosis. Cochrane Database Syst. Rev. 2016, 2, CD009591. [CrossRef] [PubMed]

7.  Exacoustos, C.; Manganaro, L.; Zupi, E. Imaging for the evaluation of endometriosis and adenomyosis. Best Pract. Res. Clin.
Obstet. Gynaecol. 2014, 28, 655-681. [CrossRef] [PubMed]

8. Turocy, ].M.; Benacerraf, B.R. Transvaginal sonography in the diagnosis of deep infiltrating endometriosis: A review. J. Clin.
Ultrasound 2017, 45, 313-318. [CrossRef]

9. Van den Bosch, T.; Van Schoubroeck, D. Ultrasound diagnosis of endometriosis and adenomyosis: State of the art. Best Pract. Res.
Clin. Obstet. Gynaecol. 2018, 51, 16-24. [CrossRef]

10. Scioscia, M.; Virgilio, B.A.; Lagana, A.S.; Bernardini, T.; Fattizzi, N.; Neri, M.; Guerriero, S. Differential Diagnosis of Endometriosis
by Ultrasound: A Rising Challenge. Diagnostics 2020, 10, 848. [CrossRef]

11.  Busacca, M.; Vignali, M. Ovarian endometriosis: From pathogenesis to surgical treatment. Curr. Opin. Obstet. Gynecol. 2003, 15,
321-326. [CrossRef] [PubMed]

12. Redwine, D.B. Ovarian endometriosis: A marker for more extensive pelvic and intestinal disease. Fertil. Steril. 1999, 72, 310-315.
[CrossRef] [PubMed]

13.  Van Holsbeke, C.; Van Calster, B.; Guerriero, S.; Savelli, L.; Paladini, D.; Lissoni, A.A.; Czekierdowski, A.; Fischerova, D.; Zhang,
J.; Mestdagh, G.; et al. Endometriomas: Their ultrasound characteristics. Ultrasound Obstet. Gynecol. 2010, 35, 730-740. [CrossRef]
[PubMed]

14. Menakaya, U.; Reid, S.; Lii, C.; Bassem, G.; Infante, E.; Condous, G. Performance of ultrasound-based endometriosis staging
system (UBESS) for predicting level of complexity of laparoscopic surgery for endometriosis. Ultrasound Obstet. Gynecol. 2016, 48,
786-795. [CrossRef]

15.  Guerriero, S.; Ajossa, S.; Mais, V.; Risalvato, A.; Lai, M.P,; Melis, G.B. The diagnosis of endometriomas using colour Doppler
energy imaging. Hum. Reprod. 1998, 13, 1691-1695. [CrossRef]

16. Timmerman, D.; Valentin, L.; Bourne, T.; Collins, W.P.; Verrelst, H.; Vergote, I. Terms, definitions and measurements to describe
the sonographic features of adnexal tumors: A consensus opinion from the International Ovarian Tumor Analysis (IOTA) group.
Ultrasound Obstet. Gynecol. 2000, 16, 500-505. [CrossRef]

17.  Valentin, L. Pattern recognition of pelvic masses by gray-scale ultrasound imaging: The contribution of Doppler ultrasound.
Ultrasound Obstet. Gynecol. 1999, 14, 338-347. [CrossRef]

18. Guerriero, S.; Condous, G.; van den Bosch, T.; Valentin, L.; Leone, EP.G.; Van Schoubroeck, D.; Exacoustos, C.; Installé, A.J.F.;
Martins, W.P.; Abrao, M.S.; et al. Systematic approach to sonographic evaluation of the pelvis in women with suspected
endometriosis, including terms, definitions and measurements: A consensus opinion from the International Deep Endometriosis
Analysis (IDEA) group. Ultrasound Obstet. Gynecol. 2016, 48, 318-332. [CrossRef]

19. Mascilini, F; Moruzzi, C.; Giansiracusa, C.; Guastafierro, F.; Savelli, L.; De Meis, L.; Epstein, E.; Timor-Tritsch, I.; Mailath-Pokorny,
M.; Ercoli, A.; et al. Imaging in gynecological disease (10): Clinical and ultrasound characteristics of decidualized endometriomas
surgically removed during pregnancy. Ultrasound Obstet. Gynecol. 2014, 44, 354-360. [CrossRef]

20. Van Gorp, T.; Amant, F.; Neven, P.; Vergote, I.; Moerman, P. Endometriosis and the development of malignant tumours of the
pelvis. A review of literature. Best Pract. Res. Clin. Obstet. Gynaecol. 2004, 18, 349-371. [CrossRef]

21. Leonardi, M.; Robledo, K.; Espada, M.; Vanza, K.; Condous, G. SonoPODography: A new diagnostic technique for visualizing

superficial endometriosis. Eur. J. Obstet. Gynecol. Reprod. Biol. 2020, 254, 124-131. [CrossRef] [PubMed]


http://doi.org/10.1016/S0140-6736(04)17403-5
http://www.ncbi.nlm.nih.gov/pubmed/15541453
http://doi.org/10.1038/s41572-018-0008-5
http://www.ncbi.nlm.nih.gov/pubmed/30026507
http://doi.org/10.1056/NEJMra0804690
http://doi.org/10.1007/s00404-014-3437-8
http://www.ncbi.nlm.nih.gov/pubmed/25241270
http://doi.org/10.1093/humrep/des316
http://doi.org/10.1002/14651858.CD009591.pub2
http://www.ncbi.nlm.nih.gov/pubmed/26919512
http://doi.org/10.1016/j.bpobgyn.2014.04.010
http://www.ncbi.nlm.nih.gov/pubmed/24861247
http://doi.org/10.1002/jcu.22483
http://doi.org/10.1016/j.bpobgyn.2018.01.013
http://doi.org/10.3390/diagnostics10100848
http://doi.org/10.1097/01.gco.0000084247.09900.4f
http://www.ncbi.nlm.nih.gov/pubmed/12858105
http://doi.org/10.1016/S0015-0282(99)00211-3
http://www.ncbi.nlm.nih.gov/pubmed/10439002
http://doi.org/10.1002/uog.7668
http://www.ncbi.nlm.nih.gov/pubmed/20503240
http://doi.org/10.1002/uog.15858
http://doi.org/10.1093/humrep/13.6.1691
http://doi.org/10.1046/j.1469-0705.2000.00287.x
http://doi.org/10.1046/j.1469-0705.1999.14050338.x
http://doi.org/10.1002/uog.15955
http://doi.org/10.1002/uog.13323
http://doi.org/10.1016/j.bpobgyn.2003.03.001
http://doi.org/10.1016/j.ejogrb.2020.08.051
http://www.ncbi.nlm.nih.gov/pubmed/32961428

Diagnostics 2022, 12,2912 13 of 15

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Koninckx, PR.; Ussia, A.; Adamyan, L.; Wattiez, A.; Donnez, . Deep endometriosis: Definition, diagnosis, and treatment. Fertil.
Steril. 2012, 98, 564-571. [CrossRef] [PubMed]

Guerriero, S.; Ajossa, S.; Orozco, R.; Perniciano, M.; Jurado, M.; Melis, G.B.; Alcazar, J.L. Accuracy of transvaginal ultrasound for
diagnosis of deep endometriosis in the rectosigmoid: Systematic review and meta-analysis. Ultrasound Obstet. Gynecol. 2016, 47,
281-289. [CrossRef] [PubMed]

Guerriero, S.; Ajossa, S.; Minguez, ].A.; Jurado, M.; Mais, V.; Melis, G.B.; Alcazar, J.L. Accuracy of transvaginal ultrasound for
diagnosis of deep endometriosis in uterosacral ligaments, rectovaginal septum, vagina and bladder: Systematic review and
meta-analysis. Ultrasound Obstet. Gynecol. 2015, 46, 534-545. [CrossRef] [PubMed]

Hudelist, G.; English, J.; Thomas, A.E.; Tinelli, A.; Singer, C.E,; Keckstein, J. Diagnostic accuracy of transvaginal ultrasound
for non-invasive diagnosis of bowel endometriosis: Systematic review and meta-analysis. Ultrasound Obstet. Gynecol. 2011, 37,
257-263. [CrossRef]

Goncalves, M.O.; Neto, ].S.; Andres, M.P,; Siufi, D.; de Mattos, L.A.; Abrao, M.S. Systematic evaluation of endometriosis by
transvaginal ultrasound can accurately replace diagnostic laparoscopy, mainly for deep and ovarian endometriosis. Hum. Reprod.
2021, 36, 1492-1500. [CrossRef]

Indrielle-Kelly, T.; Frithauf, F.; Fanta, M.; Burgetova, A.; Lavu, D.; Dundpr, P.; Cibula, D.; Fischerova, D. Diagnostic Accuracy of
Ultrasound and MRI in the Mapping of Deep Pelvic Endometriosis Using the International Deep Endometriosis Analysis (IDEA)
Consensus. BioMed Res. Int. 2020, 2020, 3583989. [CrossRef]

Leonardi, M.; Uzuner, C.; Mestdagh, W.; Lu, C.; Guerriero, S.; Zajicek, M.; Dueckelmann, A.; Filippi, F.; Buonomo, F.; Pascual,
M.A.; et al. Diagnostic accuracy of transvaginal ultrasound for detection of endometriosis using International Deep Endometriosis
Analysis (IDEA ) approach: Prospective international pilot study. Ultrasound Obstet. Gynecol. 2022, 60, 404—413. [CrossRef]
Maggiore, U.L.R,; Ferrero, S.; Candiani, M.; Somigliana, E.; Vigano, P; Vercellini, P. Bladder Endometriosis: A Systematic Review
of Pathogenesis, Diagnosis, Treatment, Impact on Fertility, and Risk of Malignant Transformation. Eur. Urol. 2017, 71, 790-807.
[CrossRef]

Savelli, L.; Manuzzi, L.; Pollastri, P.; Mabrouk, M.; Seracchioli, R.; Venturoli, S. Diagnostic accuracy and potential limitations of
transvaginal sonography for bladder endometriosis. Ultrasound Obstet. Gynecol. 2009, 34, 595-600. [CrossRef]

Seracchioli, R.; Mabrouk, M.; Montanari, G.; Manuzzi, L.; Concetti, S.; Venturoli, S. Conservative laparoscopic management of
urinary tract endometriosis (UTE): Surgical outcome and long-term follow-up. Fertil. Steril. 2010, 94, 856-861. [CrossRef]
Chapron, C.; Chiodo, I.; Leconte, M.; Amsellem-Ouazana, D.; Chopin, N.; Borghese, B.; Dousset, B. Severe ureteral endometriosis:
The intrinsic type is not so rare after complete surgical exeresis of deep endometriotic lesions. Fertil. Steril. 2010, 93, 2115-2120.
[CrossRef] [PubMed]

Nezhat, C.; Paka, C.; Gomaa, M.; Schipper, E. Silent Loss of Kidney Seconary to Ureteral Endometriosis. J. Soc. Laparoendosc. Surg.
2012, 16, 451-455. [CrossRef] [PubMed]

Savelli, L.; Ambrosio, M.; Salucci, P.; Raimondo, D.; Arena, A.; Seracchioli, R. Transvaginal ultrasound features of normal
uterosacral ligaments. Fertil. Steril. 2021, 116, 275-277. [CrossRef] [PubMed]

Bazot, M.; Lafont, C.; Rouzier, R.; Roseau, G.; Thomassin-Naggara, I.; Darai, E. Diagnostic accuracy of physical examina-
tion, transvaginal sonography, rectal endoscopic sonography, and magnetic resonance imaging to diagnose deep infiltrating
endometriosis. Fertil. Steril. 2009, 92, 1825-1833. [CrossRef] [PubMed]

Reid, S.; Lu, C.; Casikar, I; Reid, G.; Abbott, ]J.; Cario, G.; Chou, D.; Kowalski, D.; Cooper, M.; Condous, G. Prediction of pouch of
Douglas obliteration in women with suspected endometriosis using a new real-time dynamic transvaginal ultrasound technique:
The sliding sign. Ultrasound Obstet. Gynecol. 2012, 41, 685-691. [CrossRef] [PubMed]

Scarella, A.C.; Devoto, L.C.; Villarroel, C.Q.; Inzunza, N.P,; Quilodran, ER.; Sovino, H.S. Transvaginal ultrasound for preoperative
detection of deep endometriosis in patients with chronic pelvic pain [Ultrasonido transvaginal para la deteccién preoperatoria de
endometriosis profunda en pacientes con dolor pélvico crénico]. Rev. Chil. Obs. Ginecol. 2013, 78, 114-118. [CrossRef]

Bazot, M.; Thomassin, I.; Hourani, R.; Cortez, A.; Darai, E. Diagnostic accuracy of transvaginal sonography for deep pelvic
endometriosis. Ultrasound Obstet. Gynecol. 2004, 24, 180-185. [CrossRef] [PubMed]

Guerriero, S.; Ajossa, S.; Gerada, M.; Virgilio, B.; Angioni, S.; Melis, G.B. Diagnostic value of transvaginal ‘tenderness-guided’
ultrasonography for the prediction of location of deep endometriosis. Hum. Reprod. 2008, 23, 2452-2457. [CrossRef]

Abo, C.; Moatassim, S.; Marty, N.; Ghislain, M.S.; Huet, E.; Bridoux, V.; Tuech, ]J.J.; Roman, H. Postoperative complications
after bowel endometriosis surgery by shaving, disc excision, or segmental resection: A three-arm comparative analysis of 364
consecutive cases. Fertil. Steril. 2018, 109, 172-178.e1. [CrossRef]

Roman, H.; Ness, ].; Suciu, N.; Bridoux, V.; Gourcerol, G.; Leroi, A.M.; Tuech, ].].; Ducrotté, P.; Savoye-Collet, C.; Savoye, G. Are
digestive symptoms in women presenting with pelvic endometriosis specific to lesion localizations? A preliminary prospective
study. Hum. Reprod. 2012, 27, 3440-3449. [CrossRef] [PubMed]

Roman, H.; Bubenheim, M.; Huet, E.; Bridoux, V.; Zacharopoulou, C.; Darai, E.; Collinet, P.; Tuech, J.-]. Conservative surgery
versus colorectal resection in deep endometriosis infiltrating the rectum: A randomized trial. Hum. Reprod. 2018, 33, 47-57.
[CrossRef] [PubMed]

Gerges, B.; Li, W.; Leonardi, M.; Mol, B.W.; Condous, G. Optimal imaging modality for detection of rectosigmoid deep
endometriosis: Systematic review and meta-analysis. Ultrasound Obstet. Gynecol. 2021, 58, 190-200. [CrossRef] [PubMed]


http://doi.org/10.1016/j.fertnstert.2012.07.1061
http://www.ncbi.nlm.nih.gov/pubmed/22938769
http://doi.org/10.1002/uog.15662
http://www.ncbi.nlm.nih.gov/pubmed/26213903
http://doi.org/10.1002/uog.15667
http://www.ncbi.nlm.nih.gov/pubmed/26250349
http://doi.org/10.1002/uog.8858
http://doi.org/10.1093/humrep/deab085
http://doi.org/10.1155/2020/3583989
http://doi.org/10.1002/uog.24936
http://doi.org/10.1016/j.eururo.2016.12.015
http://doi.org/10.1002/uog.7356
http://doi.org/10.1016/j.fertnstert.2009.04.019
http://doi.org/10.1016/j.fertnstert.2009.01.102
http://www.ncbi.nlm.nih.gov/pubmed/19296947
http://doi.org/10.4293/108680812X13462882736213
http://www.ncbi.nlm.nih.gov/pubmed/23318072
http://doi.org/10.1016/j.fertnstert.2020.11.019
http://www.ncbi.nlm.nih.gov/pubmed/33583595
http://doi.org/10.1016/j.fertnstert.2008.09.005
http://www.ncbi.nlm.nih.gov/pubmed/19019357
http://doi.org/10.1002/uog.12305
http://www.ncbi.nlm.nih.gov/pubmed/23001892
http://doi.org/10.4067/S0717-75262013000200007
http://doi.org/10.1002/uog.1108
http://www.ncbi.nlm.nih.gov/pubmed/15287057
http://doi.org/10.1093/humrep/den293
http://doi.org/10.1016/j.fertnstert.2017.10.001
http://doi.org/10.1093/humrep/des322
http://www.ncbi.nlm.nih.gov/pubmed/22962316
http://doi.org/10.1093/humrep/dex336
http://www.ncbi.nlm.nih.gov/pubmed/29194531
http://doi.org/10.1002/uog.23148
http://www.ncbi.nlm.nih.gov/pubmed/33038269

Diagnostics 2022, 12,2912 14 of 15

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Piessens, S.; Healey, M.; Maher, P; Tsaltas, ].; Rombauts, L. Can anyone screen for deep infiltrating endometriosis with transvaginal
ultrasound? Aust. N. Z. ]. Obstet. Gynaecol. 2014, 54, 462-468. [CrossRef] [PubMed]

Tammaa, A.; Fritzer, N.; Strunk, G.; Krell, A.; Salzer, H.; Hudelist, G. Learning curve for the detection of pouch of Douglas
obliteration and deep infiltrating endometriosis of the rectum. Hum. Reprod. 2014, 29, 1199-1204. [CrossRef] [PubMed]
Deslandes, A.; Parange, N.; Childs, J.T.; Osborne, B.; Panuccio, C.; Croft, A.; Bezak, E. How long does a transvaginal ultrasound
examination for endometriosis take in comparison to a routine transvaginal ultrasound examination? Australas. J. Ultrasound Med.
2021, 25, 20-27. [CrossRef]

De Ceglie, A.; Bilardi, C.; Blanchi, S.; Picasso, M.; Di Muzio, M.; Trimarchi, A.; Conio, M. Acute small bowel obstruction caused
by endometriosis: A case report and review of the literature. World |. Gastroenterol. 2008, 14, 3430-3434. [CrossRef]

Guerriero, S.; Pascual, M.A.; Ajossa, S.; Rodriguez, I.; Zajicek, M.; Rolla, M.; Llop, N.R.; Yulzari, V.; Bardin, R.; Buonomo, F;
et al. Learning curve for ultrasonographic diagnosis of deep infiltrating endometriosis using structured offline training program.
Ultrasound Obstet. Gynecol. 2019, 54, 262-269. [CrossRef]

Reid, S.; Lu, C.; Hardy, N.; Casikar, I.; Reid, G.; Cario, G.; Chou, D.; Almashat, D.; Condous, G. Office gel sonovaginography for
the prediction of posterior deep infiltrating endometriosis: A multicenter prospective observational study. Ultrasound Obstet.
Gynecol. 2014, 44, 710-718. [CrossRef]

Dessole, S.; Farina, M.; Rubattu, G.; Cosmi, E.; Ambrosini, G.; Nardelli, G.B. Sonovaginography is a new technique for assessing
rectovaginal endometriosis. Fertil. Steril. 2003, 79, 1023-1027. [CrossRef]

Bergamini, V.; Ghezzi, F,; Scarperi, S.; Raffaelli, R.; Cromi, A.; Franchi, M. Preoperative assessment of intestinal endometriosis:
A comparison of Transvaginal Sonography with Water-Contrast in the Rectum, Transrectal Sonography, and Barium Enema.
Gastrointest. Radiol. 2010, 35, 732-736. [CrossRef] [PubMed]

Menada, M.V.; Remorgida, V.; Abbamonte, L.; Nicoletti, A.; Ragni, N.; Ferrero, S. Does transvaginal ultrasonography combined
with water-contrast in the rectum aid in the diagnosis of rectovaginal endometriosis infiltrating the bowel? Hum. Reprod. 2008, 23,
1069-1075. [CrossRef]

Morotti, M.; Ferrero, S.; Bogliolo, S.; Venturini, PL.; Remorgida, V.; Menada, M.V. Transvaginal ultrasonography with water-
contrast in the rectum in the diagnosis of bowel endometriosis. Minerva Ginecol. 2010, 62, 179-185. [PubMed]

Bignardi, T.; Condous, G. Sonorectovaginography: A new sonographic technique for imaging of the posterior compartment of
the pelvis. J. Ultrasound Med. 2008, 27, 1479-1483. [CrossRef] [PubMed]

Bazot, M.; Detchev, R.; Cortez, A.; Amouyal, P; Uzan, S.; Darai, E. Transvaginal sonography and rectal endoscopic sonography
for the assessment of pelvic endometriosis: A preliminary comparison. Hum. Reprod. 2003, 18, 1686-1692. [CrossRef]

National Guideline Alliance (UK). Endometriosis: Diagnosis and Management; National Institute for Health and Care Excellence
(NICE): London, UK, September 2017.

Gerges, B.; Li, W.; Leonardi, M.; Mol, BW.; Condous, G. Meta-analysis and systematic review to determine the optimal imaging
modality for the detection of uterosacral ligaments/torus uterinus, rectovaginal septum and vaginal deep endometriosis. Hum.
Reprod. Open 2021, 2021, hoab041. [CrossRef] [PubMed]

Guerriero, S.; Saba, L.; Pascual, M.A.; Ajossa, S.; Rodriguez, I.; Mais, V.; Alcazar, J.L. Transvaginal ultrasound vs magnetic
resonance imaging for diagnosing deep infiltrating endometriosis: Systematic review and meta-analysis. Ultrasound Obstet.
Gynecol. 2018, 51, 586-595. [CrossRef]

Gerges, B.; Li, W,; Leonardi, M.; Mol, B.; Condous, G. Meta-analysis and systematic review to determine the optimal imaging
modality for the detection of bladder deep endometriosis. Eur. J. Obstet. Gynecol. Reprod. Biol. 2021, 261, 124-133. [CrossRef]
Pereira, AM.G.; Brizon, V.5.C.; Junior, N.C.; Carvalho, M.D.S.R.D.; Cuvero, E.M.; Buehler, A.M.; Pereira, T.D.V.; Lopes, R.G.C.
Can Enhanced Techniques Improve the Diagnostic Accuracy of Transvaginal Sonography and Magnetic Resonance Imaging for
Rectosigmoid Endometriosis? A Systematic Review and Meta-analysis. |. Obstet. Gynaecol. Can. 2020, 42, 488-499.e4. [CrossRef]
Gutiérrez, A.H.; Spagnolo, E.; Hidalgo, P; Lopez, A.; Zapardiel, I.; Rodriguez, R. Magnetic resonance imaging versus transvaginal
ultrasound for complete survey of the pelvic compartments among patients with deep infiltrating endometriosis. Int. J. Gynecol.
Obstet. 2019, 146, 380-385. [CrossRef]

Medeiros, L.R.; Rosa, M.L; Silva, B.R.; Reis, M.E.; Simon, C.S.; Dondossola, E.R.; Filho, ].5.D.C. Accuracy of magnetic resonance in
deeply infiltrating endometriosis: A systematic review and meta-analysis. Arch. Gynecol. Obstet. 2015, 291, 611-621. [CrossRef]
[PubMed]

Mason, B.R.; Chatterjee, D.; Menias, C.O.; Thaker, PH.; Siegel, C.L.; Yano, M. Encyclopedia of endometriosis: A pictorial rad-path
review. Abdom. Radiol. 2020, 45, 1587-1607. [CrossRef] [PubMed]

Classification of endometriosis. The American Fertility Society. Fertil Steril. 1979, 32, 633-634.

Canis, M.; Donnez, ].G.; Guzick, D.S.; Halme, ].K.; Rock, J.A.; Schenken, R.S.; Vernon, M.W. Revised American Society for
Reproductive Medicine classification of endometriosis: 1996. Fertil. Steril. 1997, 67, 817-821. [CrossRef]

Leonardi, M.; Espada, M.; Choi, S.; Chou, D.; Chang, T.; Smith, C.; Rowan, K.; Condous, G. Transvaginal Ultrasound Can
Accurately Predict the American Society of Reproductive Medicine Stage of Endometriosis Assigned at Laparoscopy. J. Minim.
Invasive Gynecol. 2020, 27, 1581-1587.el. [CrossRef]

Tuttlies, F; Keckstein, J.; Ulrich, U.; Possover, M.; Schweppe, K.W.; Wustlich, M.; Buchweitz, O.; Greb, R.; Kandolf, O.; Mangold, R ;
et al. ENZIAN-Score, eine Klassifikation der tief infiltrierenden Endometriose [ENZIAN-score, a classification of deep infiltrating
endometriosis]. Zent. Gynakol. 2005, 127, 275-281. [CrossRef]


http://doi.org/10.1111/ajo.12242
http://www.ncbi.nlm.nih.gov/pubmed/25287563
http://doi.org/10.1093/humrep/deu078
http://www.ncbi.nlm.nih.gov/pubmed/24777849
http://doi.org/10.1002/ajum.12288
http://doi.org/10.3748/wjg.14.3430
http://doi.org/10.1002/uog.20176
http://doi.org/10.1002/uog.13422
http://doi.org/10.1016/S0015-0282(02)04952-X
http://doi.org/10.1007/s00261-010-9610-z
http://www.ncbi.nlm.nih.gov/pubmed/20364253
http://doi.org/10.1093/humrep/den057
http://www.ncbi.nlm.nih.gov/pubmed/20595942
http://doi.org/10.7863/jum.2008.27.10.1479
http://www.ncbi.nlm.nih.gov/pubmed/18809958
http://doi.org/10.1093/humrep/deg314
http://doi.org/10.1093/hropen/hoab041
http://www.ncbi.nlm.nih.gov/pubmed/34869918
http://doi.org/10.1002/uog.18961
http://doi.org/10.1016/j.ejogrb.2021.04.030
http://doi.org/10.1016/j.jogc.2019.07.016
http://doi.org/10.1002/ijgo.12894
http://doi.org/10.1007/s00404-014-3470-7
http://www.ncbi.nlm.nih.gov/pubmed/25288268
http://doi.org/10.1007/s00261-019-02381-w
http://www.ncbi.nlm.nih.gov/pubmed/31919647
http://doi.org/10.1016/s0015-0282(97)81391-x
http://doi.org/10.1016/j.jmig.2020.02.014
http://doi.org/10.1055/s-2005-836904

Diagnostics 2022, 12,2912 15 of 15

68.

69.

70.

71.

72.

73.

Keckstein, J.; Saridogan, E.; Ulrich, U.A,; Sillem, M.; Oppelt, P.; Schweppe, K.W.; Krentel, H.; Janschek, E.; Exacoustos, C.; Malzoni,
M.; et al. The #Enzian classification: A comprehensive non-invasive and surgical description system for endometriosis. Acta
Obstet. Gynecol. Scand. 2021, 100, 1165-1175. [CrossRef]

Hudelist, G.; Montanari, E.; Salama, M.; Dauser, B.; Nemeth, Z.; Keckstein, ]. Comparison between Sonography-based and
Surgical Extent of Deep Endometriosis Using the Enzian Classification—A Prospective Diagnostic Accuracy Study. J. Minim.
Invasive Gynecol. 2021, 28, 1643-1649.el. [CrossRef]

Montanari, E.; Bokor, A.; Szabd, G.; Kondo, W.; Trippia, C.H.; Malzoni, M.; Di Giovanni, A.; Tinneberg, H.R.; Oberstein, A.; Rocha,
R.M,; et al. Accuracy of sonography for non-invasive detection of ovarian and deep endometriosis using #Enzian classification:
Prospective multicenter diagnostic accuracy study. Ultrasound Obstet. Gynecol. 2022, 59, 385-391. [CrossRef]

Di Giovanni, A.; Montanari, E.; Hudelist, G.; Malzoni, M.; Keckstein, J]. Comparison Between Sonography-Based and Surgical
Evaluation of Endometriotic Lesions Using the #Enzian Classification—A Retrospective Data Analysis. Ultraschall Der Med.—Eur.
J. Ultrasound 2022. [CrossRef]

Espada, M.; Leonardi, M.; Aas-Eng, K.; Lu, C.; Reyftmann, L.; Tetstall, E.; Slusarczyk, B.; Ludlow, J.; Hudelist, G.; Reid, S.; et al. A
Multicenter International Temporal and External Validation Study of the Ultrasound-based Endometriosis Staging System. |.
Minim. Invasive Gynecol. 2021, 28, 57-62. [CrossRef] [PubMed]

Chaabane, S.; Xuan, H.-T.N.; Paternostre, A.; Du Cheyron, J.; Harizi, R.; Mimouni, M.; Fauconnier, A. Endométriose: Evaluation
du score Ultrasound-Based Endometriosis Staging System (UBESS) dans la prédiction de la difficulté chirurgicale [Endometriosis:
Assessment of the Ultrasound-Based Endometriosis Staging System score (UBESS) in predicting surgical difficulty]. Gynecol Obs.
Fertil Senol. 2019, 47, 265-272. [CrossRef]


http://doi.org/10.1111/aogs.14099
http://doi.org/10.1016/j.jmig.2021.02.009
http://doi.org/10.1002/uog.24833
http://doi.org/10.1055/a-1713-3573
http://doi.org/10.1016/j.jmig.2020.04.009
http://www.ncbi.nlm.nih.gov/pubmed/32289555
http://doi.org/10.1016/j.gofs.2018.12.003

	Introduction 
	Results and Discussion 
	Ovarian Endometrioma (OMA) 
	Superficial Peritoneal Endometriosis (SUP) 
	Deep Infiltrating Endometriosis (DIE) 
	The International Deep Endometriosis Analysis (IDEA) Approach 
	Anterior Compartment 
	Bladder 
	Ureter 

	Posterior Compartment 
	Torus Uterinus, Uterosacral Ligaments, Parametrium, Vagina, and Rectovaginal Septum (RVS) 
	Rectum and Sigmoid Colon 

	Other Ultrasound Techniques 
	Comparing TVS to MRI in the Assessment of DIE 
	Staging of Endometriosis 

	Conclusions 
	References

