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Introduction
Endometriosis represents a severe problem in 

modern gynecology, especially its widespread infil
trative forms. Establishing an accurate niveau diag
nosis of endometriosis is essential in determining 
the appropriate treatment approach. In addition, if 
surgical treatment is warranted, it must be imple
mented fully.

The recently issued consensus decree of the 
World Society for the Study of Endometriosis 
 recommended creating highly specialized cen
ters for the treatment of advanced endometriosis, 
particularly its infiltrative forms. This recommen
dation necessitates a reliable preoperative assess
ment system that would promptly identify loca
lization and disease severity. Hence, to accurately 
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 ■ Endometriosis is a widespread gynecological disease, which affects reproductiveaged women. An accurate diagnosis 
is critical to develop a more comprehensive treatment strategy for endometriosis than is currently available. This article 
provides an overview of current data on the value of radiation techniques for the diagnosis of external genital and extra
genital endometriosis, deep infiltrating endometriosis, and adenomyosis. The necessity of using a systematic approach 
to examine the pelvis in women with suspected endometriosis is shown, modern terms and methods of measurement 
being given to describe ultrasound picture of endometriosis.

 ■ Keywords: deep infiltrating endometriosis; external genital endometriosis; adenomyosis; ultrasound; radiation diagnosis.

СОВРЕМЕННЫЕ ПОДХОДЫ ПРИ ЛУЧЕВОЙ ДИАГНОСТИКЕ ЭНДОМЕТРИОЗА
 © Е.И. Русина1, М.И. Ярмолинская1, 2, А.О. Иванова1

1  Федеральное государственное бюджетное научное учреждение «Научноисследовательский институт 
акушерства, гинекологии и репродуктологии им. Д.О. Отта», СанктПетербург;

2  Федеральное государственное бюджетное образовательное учреждение высшего образования 
«СевероЗападный государственный медицинский университет имени И.И. Мечникова» 
Министерства здравоохранения Российской Федерации, СанктПетербург

Для цитирования: Русина Е.И., Ярмолинская М.И., Иванова А.О. Современные подходы при лучевой диагностике эндомет
риоза. – 2020. – Т. 69. – № 2. – С. 59–72. https://doi.org/10.17816/JOWD6925972

Поступила: 24.02.2020 Одобрена: 26.03.2020 Принята: 13.04.2020

 ■ Эндометриоз — широко распространенное гинекологическое заболевание, которое поражает женщин репро
дуктивного возраста. Точный диагноз крайне важен для определения стратегии лечения эндометриоза. В статье 
приведен обзор современных данных о  ценности лучевых методов для диагностики наружного генитального 
и  экстрагенитального эндометриоза, глубокого инфильтративного эндометриоза, аденомиоза. Показана необ
ходимость использования систематического подхода к обследованию малого таза у женщин с предполагаемым 
эндометриозом, а также приведены современные термины и способы измерения с целью описания ультразву
ковой картины эндометриоза.

 ■ Ключевые слова: глубокий инфильтративный эндометриоз; наружный генитальный эндометриоз; аденомиоз; 
ультразвуковая диагностика; лучевая диагностика.
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diagnose the location and extent of endometriosis 
foci, noninvasive imaging techniques must be ap
plied.

External genital and infiltrating 
endometriosis

There is an opinion that none of the modern 
imaging methods can replace laparoscopic diag
nostics for detecting peritoneal pelvic endomet
riosis [1]. However, the absence of ultrasound (US) 
signs of endometriosis cannot be the basis for ru
ling out this diagnosis, and laparoscopy should 
be performed in women with distinct symptoms. 
Nevertheless, foci of endometriosis, including ex
tragenital, in the form of nodules, infiltrates, as 
well as cystic formations that have a cavity filled 
with fine hemorrhagic contents, with an infiltra
ting or cystic disease can be visualized using mo
dern methods of radiation diagnostics, namely US 
studies, computed tomography (CT), magnetic 
resonance imaging (MRI), and positron emission 
tomography [2–5].

Notably, data of US performed by an experi
enced operator can be used along with the history 
and gynecological examination to improve the 
diagnostic accuracy of genital endometriosis  [6]. 
The  accuracy of US depends largely on the loca
tion of endometriotic foci and increases with an in
crease in the total number of lesions [7]. According 
to Russian and international resear chers, the di
agnostic accuracy of the contemporary US was 
comparable to the MRI of the pelvic organs (retro
cervical endometriosis 80% and 95%, adenomyosis 
85% and 95%, endometriotic cysts 75% and 100%, 

respectively) [8]. A 2016 Cochrane review analyzed 
49 studies that involved 4807 women. Notably, 
high sensitivity and specificity of transvaginal ul
trasonography (TVUS) and MRI were determined 
in detecting ovarian endometriomas. According 
to the review results (analysis of eight studies, 
765  participants), TVUS had a sensitivity of 0.93 
and specificity of 0.96 for diagnosing endometri
otic cysts, and MRI (three studies, 179 participants) 
had a sensitivity of 0.95 and specificity of 0.91 [1]. 
A metaanalysis of 17 studies, conducted in 2019, 
demonstrated high accuracy of TVUS, comparable 
to the MRI, for all localizations of external geni
tal endometriosis, except for the rectovaginal sep
tum (RVS) [9].

In most cases, cystic ovarian endometriosis had 
characteristic US signs, such as the location of the 
cyst behind and lateral to the uterus; medium and 
increased echogenicity of the “finely dispersed,” 
suspended material filling the cyst; and significant 
wall thickness (0.2–0.6 cm) (Fig. 1).

Nonetheless, the suspended material in smaller 
cystic formations (up to 1.5 cm in diameter) 
is not always visualized clearly; therefore, the 
cyst may resemble a solid tumor. In addition, 
endometriomas are characterized by limitation 
of ovarian mobility during the US [10]. Ovarian 
endometriomas are often associated with other 
foci of endometriosis, such as deep infiltrating 
endometriosis (DIE) and peritoneal adhesions [11]. 
Notably, the symptom of “kissing ovaries” indicates 
severe adhesions in the lesser pelvis. Moreover, 
it was noted that endometriosis of the intestines 
and fallopian tubes is more common in women 
with the symptom of “kissing ovaries” than those 
without it (18.5%  vs.  2.5% and 92.6% vs. 33%, 
respectively) [12]. Endometriomas can decidualize 
during pregnancy and can be mistaken for ovarian 
cancer on US imaging [13]. The simultaneous 
presence of other foci of endometriosis can 
accurately diagnose an endometrioid cyst during 
pregnancy and minimize unnecessary surgical 
interventions.

The inversion of MR signal on T1 and 
T2weighted images is the notable aspect on the 
MRI of endometrioid ovarian cysts, which is typical 
for any object containing products of hemoglobin 
biodegradation; a homogeneous high intense MR 
signal on a T1weighted image and a hypointense 
or isointense (with mild increase) on a T2weighted 

Fig. 1. Ovarian endometrioma
Рис. 1. Эндометриома яичника
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image; homogeneous increase or decrease of the 
signal with the effect of its uniform shading, with 
a hemosiderin ring on the periphery [14].

Regarding diagnostics for deep infiltrating 
endometriosis, TVUS is the firstline imaging 
method [15]. Based on various studies (nine 
studies, 934 participants), the sensitivity of TVUS 
for deep infiltrating endometriosis was 0.79, and 
the specificity was 0.94, which were comparable 
to MRI (six studies, 266 participants; sensitivity 
0.94 and specificity 0.77) [1]. According to some 
researchers, the diagnostic value of US in detecting 
DIE is extremely high for some anatomical 
localization [16, 17]. In their metaanalysis, 
Hudelist et al. concluded that TVUS, both with 
and without preliminary bowel preparation, was 
an accurate noninvasive method for detecting DIE 
in the rectosigmoid region preoperatively [18].

Notably, based on other data, the sensitivity 
and specificity of TVUS in detecting DIE is some
what ambiguous, regardless of its location [19]. 
The lack of uniformity in describing the anatomi
cal loca lization of the disease and the absence of 
standar dized definitions for US classification 
cause significant variability in reports regarding 
the accuracy of TVUS for diagnosing endome
triosis. Therefore, to ensure that US of women 
with a presumed diagnosis of endometriosis was 
performed according to standardized methods 
and there was uniformity in the techniques used 
for measuring endometriotic lesions and the ter
minology of conclusions, an international group 
of researchers developed recommendations pre
sented as a consensus [20]. The experts proposed 
an examination algorithm that includes four basic 
stages of US when examining patients with sus
pected or known endometriosis.
1. Routine examination of the uterus and 

appendages (US signs of adenomyosis, presence 
or absence of endometriomas).

2. Assessment of “mild symptoms” with TVUS 
(local tenderness and mobility of the ovaries).

3. Assessment of the state of the Douglas pouch 
based on US “sliding symptoms.”

4. Assessment of DIE nodules in the anterior and 
posterior segments of the lesser pelvis.
These examination stages can be performed in 

any order, but it is essential to complete all four 
stages to confirm or rule out various forms of 
endometriosis. Notably, dynamic ultrasonography 

is of great significance because it represents a study 
when the doctor assesses both the condition and 
mobility of the pelvic organs in realtime.

During the stage 1 of the study, the uterine 
mobility needs to be assessed using TVUS (normal, 
reduced, or fixed), and US signs of adenomyosis 
must be identified and described using terms and 
definitions presented in the consensus regarding 
US examination of the uterine morphology [21]. 
The presence or absence of endometriomas, 
their number, their size measured systematically 
in three orthogonal planes, and their US aspects 
should be recorded [22]. The US characteristics of 
each endometrioma should be described using the 
international terminology to assess ovarian tumors, 
considering the signs of possible malignancy [23].

Per the risk prediction model and five simple 
signs proposed by the International Ovarian 
Tumor Analysis (IOTA) group in 2013, the US 
signs of malignancy of the neoplasm (Msigns) and 
US signs of benignity (Bsigns) of the ovaries need 
to be assessed.

IOTA signs of malignancy (M-signs)
1. Solid formation of uneven structure.
2. Ascites.
3. At least four papillary growths.
4. Heterogeneous multilocular solid formation 

more than 10 cm in size.
5. Hypervascularization.

IOTA benign signs (B-signs)
1. Unicameral formation.
2. Solid component with a maximum dimension 

of less than 7 mm.
3. Smoothwalled multilocular cyst less than 

10 cm in diameter.
4. Acoustic shadow.
5. Avascularity on color Doppler imaging.

According to IOTA, the formation is considered 
malignant if at least one Msign is present without 
a single Bsign. In the case of at least one Bsign and 
no Msigns, the formation is considered benign. 
In the absence of M and Bsigns or, conversely, in 
the presence of both M and Bsigns, the formation 
is regarded as indefinite [24].

Furthermore, in 2018, in the United States, 
the OvarianAdnexal Reporting and Data System 
(ORADS) system was published, which defined 
a unified terminology for describing ovarian 
neoplasms, its edges, internal structure and 
vascularization, US signs of a simple and unicameral 
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cyst, hemorrhagic cyst, endometrioma, dermoid 
cyst, and ovarian fibroma. These definitions 
proposed to distinguish the following five types of 
ovarian neoplasms: 1) a unicameral cyst without 
a  solid component; 2) a unicameral cyst with 
a  solid component; 3) multilocular cyst without 
a  solid component; 4) a multilocular cyst with 
a  solid component; and 5) solid formation [25].

During stage 2, US “mild symptoms” are 
searched, such as local tenderness and limitation of 
ovarian mobility. The presence of “mild symptoms” 
indicates an increased likelihood of superficial 
endometriosis and peritoneal adhesions [26]. 
With the hand pressing in the area between the 
uterus and ovary during TVUS, it can be assessed 
whether the ovary is fixed medially to the uterus, 
laterally to the pelvic wall, or to the uterosacral 
ligaments  (USL). In addition, adhesions may be 
suspected if, upon pressure with a sensor or during 
abdominal palpation with the free hand, the ovaries 
or uterus appear to be fixed to adjacent organs or 
tissues (mesoderm, bladder, rectum, or parietal 
peritoneum of Douglas pouch). Notably, when fluid 
is present in the lesser pelvis between the ovaries 
and the uterus or the peritoneum of the Douglas 
pouch, thin strands of tissue — adhesions — can 
be observed [26, 27].

Stage 3 represents the assessment of the Douglas 
pouch based on “sliding symptoms,” assessed using 
TVUS in realtime.

Typically, to assess “sliding symptoms” when the 
uterus is in the anteverted position, the transvaginal 
sensor needs to be gently pushed onto the cervix 
to determine if the anterior rectal wall slides freely 
over the posterior cervix (retrocervical region) 
and the posterior vaginal wall. If the uterus is in 
the retroverted position, the transvaginal sensor 
should be pressed gently on the posterior wall of 
the upper fundus to determine if the anterior rectal 
wall slides freely over the posterior cervix and the 
posterior wall of the upper fundus. The examiner 
then places one hand on the anterior abdominal 
wall in the suprapubic region and moves the uterus 
in the space between the palpating hand and the 
transvaginal sensor (in the other hand) to assess if 
the bowel is sliding freely over the posterior surface 
of the upper part or uterine fundus. If the answer is 
positive, this sliding symptom is considered positive 
for this area. If during TVUS, the anterior wall 
of the rectum or the anterior wall of the sigmoid 

colon does not slide freely along the posterior wall 
of the cervix or the posterior wall of the uterine 
fundus, respectively, in at least one of these areas 
the “sliding symptom” is negative and the Douglas 
pouch is considered obliterated [28, 29].

Stage 4 represents the search for foci of DIE 
in the anterior and posterior sections of the lesser 
pelvis. The anterior section includes the bladder, 
hysterocystic space, and the uterus. Typically, to 
assess the anterior section, the sensor is installed 
at the anterior vaginal fornix. Partial bladder 
filling helps assess the bladder wall and identify 
and describe endometriotic nodules. In two
dimensional (2D) US, the presentation of anterior 
DIE can be different, including hypoechoic linear 
or spherical lesions with or without clear contours, 
with the involvement of the muscle wall (most 
often) or the bladder mucosa [6, 30]. In addition, 
the sizes of the bladder nodules are measured in 
three orthogonal planes. Notably, deep infiltrating 
endometriosis of the bladder is diagnosed if 
lesions are present in the muscular wall of the 
bladder. Hence, lesions that extend only to the 
serous membrane refer to superficial extragenital 
endometriosis.

Nevertheless, for describing accurately, 
it is proposed to divide the urinary bladder 
into the following four zones during the US: 
the zone  1 is represented by a triangular area 
located at a  distance of 3 cm from the ureteral 
opening  — a smooth triangular region bordered 
by two ureteral orifices and the internal urethral 
opening; the zone 2 is the fundus of the urinary 
bladder, facing backward and downward and 
adjacent to the vagina and the endocervix; the 
zone 3 is the bladder dome located above the 
fundus of the urinary bladder intraperitoneally; 
and the zone 4 is the extraperitoneal part of the 
urinary bladder.

The obliteration of the hysterocystic space 
can be assessed using the “sliding symptoms,” 
by placing a  transvaginal sensor is placed in the 
anterior fornix area, with the uterus displaced 
between the sensor and the doctor’s hand located 
in the suprapubic region. If the bladder does not 
slide freely along the anterior uterine wall, the 
“sliding symptom” is considered negative, and 
the hysterocystic space is considered obliterated. 
Adhesions in the anterior region are present in 
approximately onethird of women with a history 
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of cesarean section and are not necessarily 
a symptom of pelvic endometriosis [31].

Notably, women with DIE with ureteral involve
ment may have an asymptomatic disease course; 
therefore, the prevalence of endometriotic foci in 
the urinary tract can be underestimated  [32–36]. 
Therefore, all women with DIE should undergo 
a transabdominal scan to detect possible ureteral 
stenosis. The distal ureters should be examined 
carefully using a transvaginal sensor. The ureters 
can be found by locating the urethra in the sagittal 
plane and moving the sensor towards the lateral 
pelvic wall. In this case, the intrabladder part of the 
ureter is determined, and its course is monitored 
to the point of exit from the bladder and further, 
toward the lateral wall of the pelvis and above, to 
the level of bifurcation of the common iliac ves
sels. It is advisable to wait for the appearance of 
peristalsis because this confirms the ureteral pa
tency. Typically, the ureters look like long tubular 
hypoechoic structures with a thick hyperechoic 
membrane extending from the lateral surface of 
the bladder fundus to the common iliac vessels. 
Dilation of ureters with endometriosis is caused by 
strictures because of the external compression or 
internal infiltration. The distance from the distal 
urethral orifice to the stricture should be measured 
[37, 38]. The degree of hydronephrosis needs to be 
assessed and classified according to the generally 
accepted US criteria [39].

On TVUS, foci of posterior DIE are visualized as 
hypoechoic thickening of the intestinal or vaginal 
walls or as hypoechoic solid nodules of various 
sizes with smooth or indistinct contours  [40]. 
According to Chapron et al. [41], most often, the 
DIE in the posterior section is localized in the USL, 
the posterior fornix of the vagina, the anterior 
wall of the rectum, and the sigmoid colon. Some 
authors recommend preliminary preparation 
of the bowel before scanning the lesser pelvis 
and the use of enemas 1 h before the US scan to 
remove the remains of the fecal matter and gas 
from the rectosigmoid region [37, 42]. However, 
these procedures are deemed unnecessary, and no 
prospective studies have compared the efficacy 
of TVUS with and without preliminary bowel 
preparation in diagnosing bowel DIE.

The rectovaginal area includes the vagina, 
rectum, and RVS. RVS involvement should be 
suspected when a DIE nodule is visible on TVUS 

in the rectovaginal space below the line along 
the lower edge of the posterior lip of the uterine 
cervix (below the peritoneum). Notably, isolated 
DIE of RVS is rare. The dimensions of the DIE 
of RVS nodules should be measured in three 
orthogonal planes, and the distance between 
the lower edge of the lesion and the anus is 
a necessary measurement.

If, during TVUS, a DIE nodule is detected in 
the rectovaginal space below the line passing along 
the caudal end of the peritoneum of the lower edge 
of the uterorectal pouch (Douglas pouch), and 
above the line passing along the lower border of the 
posterior lip of the cervix (under the peritoneum), 
then the posterior or lateral vaginal fornix is 
suspected to be involved. Moreover, endometriosis 
of the posterior vaginal fornix can be suspected 
when the posterior vaginal fornix is thickened or 
a separate nodule is revealed in the hyperechoic 
layer of the vaginal wall. Notably, a hyperechoic 
nodule can be homogeneous and inhomogeneous 
with and without large cystic areas, and the cystic 
areas surrounding the nodule can also be visualized 
[6, 31]. Hourglassshaped lesions occur when DIE 
lesions in the posterior vaginal fornix extend to the 
anterior rectal wall [44]. These lesions are located 
between the peritoneum and the Douglas pouch 
and are typically large, 3 cm or more [45].

USLs are typically not visible on US. Therefore, 
the foci of USL DIE may become visible with 
a  midsagittal projection of the uterus. However, 
better visualization can be achieved by placing 
the transvaginal sensor at the posterior vaginal 
fornix in the midline in the sagittal plane and then 
advancing the sensor laterally and down to the 
cervix. USLs are believed to be affected by DIE when 
hypoechoic thickening with clear or unclear edges 
is visualized within the intraperitoneal adipose 
tissue surrounding the USL. These lesions could 
either be isolated or form part of a larger nodule 
that extends into the vagina or other surrounding 
structures. Thickened USLs can be measured in 
the transverse plane at the site of its attachment to 
the cervix, if easily distinguishable from adjacent 
structures. In some cases, foci of DIE involving 
USL are localized in the torus uterinus (a transverse 
ridge in the posterior part of the cervix, formed by 
the junction of the rectal and uterine folds). In this 
case, the lesion looks like a central thickening in 
the retrocervical region [46]. The dimensions of 
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the USL DIE nodules should be recorded in three 
orthogonal planes.

In classical intestinal DIE, the anterior rectum, 
rectosigmoid junction, and sigmoid colon are 
all affected, and can be visualized using TVUS. 
Normally, all rectal wall layers can be visualized 
using TVUS, wherein the serous membrane of 
the rectum looks like a thin hyperechoic line; 
the muscular membrane is hypoechoic, with 
a longitudinal smooth muscle layer (outside) 
and a circular smooth muscle layer (inside), 
separated by an unclear thin hyperechoic line; 
the submucosa is hyperechoic; and the mucous 
membrane is hypoechoic [43]. Histologically, 
intestinal endometriosis is defined as the presence 
of endometrioid glands and stroma in the intestinal 
wall, reaching at least the muscular membrane [47], 
often causing smooth muscle hyperplasia and 
fibrosis. Consequently, the intestinal wall thickens, 
and its lumen narrows somewhat. Deep infiltrating 
intestinal endometriosis may manifest as isolated 
foci or could be multifocal (multiple foci affecting 
one segment) or multicentric (multiple foci 
affecting several segments of the intestine, i.e., 
small intestine, colon, cecum, ileocecal junction, 
or appendix) [48]. Colonography by using CT and 
MRI can be performed to diagnose both multifocal 
and multicentric intestinal endometriosis [48].

Typically, intestinal DIE is visualized on 
TVUS as a thickened and hypoechoic muscu
lar membrane or hypoechoic nodules with or 

without hyperechoic foci with diffuse edges. 
Sonographically, the intestinal foci are hyperecho
ic, and in some cases, a thinner area or “tail” re
sembling a comet can be seen [49]. Instead of the 
normal appearance of the muscular membrane of 
the rectum and rectosigmoid section, nodules of 
pathological tissue with possible retraction and 
adhesion are detected, which cause the emergence 
of signs of the socalled “Indian headdress” or 
“moose antler” (Fig. 2).

Notably, because intestinal DIE affects various 
segments simultaneously, the intestines need to be 
examined carefully to detect other foci of lesions 
in the rectum or rectosigmoid regions. Preliminary 
data reveal that foci of the rectal DIE are associated 
with secondary foci of the intestine in 54.6% of 
cases [42]. When multifocal foci of intestinal DIE 
are identified, the total mean sagittal length of the 
involved intestinal segment should be measured 
from the caudal to the cranial direction. Nevertheless, 
of significance is the fact that intestinal shrinkage 
in the area of the DIE nodules in the rectosigmoid 
region can lead to the overestimation of the focus 
thickness and underestimation of its actual length. 
This phenomenon is described as a mushroom cap 
sign on the MRI and can be observed on TVUS 
too [50].

Nevertheless, operator experience is of para
mount significance when performing the gyne
cological US to assess the “sliding symptoms” 
to preliminarily assess the obliteration of the 
Douglas pouch. Menakaya et al. revealed that 
researchers who performed at least 200 TVUS 
studies interpreted “sliding symptoms” better than 
those who conducted fewer than 200 studies [51]. 
Experienced operators, who have performed over 
2500 scans, achieve professional competence after 
approximately 40 examinations, enabling them 
to accurately detect “sliding symptoms” when 
assessing Douglas pouch obliteration and DIE 
rectal nodules [52, 53].

Figure 3 presents the review of the localizations 
of the DIE of the anterior and posterior segments 
of the lesser pelvis [20].

Nonetheless, to improve visualization of the DIE 
foci, additional US techniques are used. Despite 
the widespread application of color Doppler 
imaging (CDI) in assessing endometriomas, no 
prospective data are available regarding its role 
in DIE diagnostics [22]. Typically, the foci of 

Fig. 2. Deep infiltrating intestinal endometriotic nodule: 
“Indian headdress” or “moose antler” sign
Рис. 2. Глубокий инфильтративный эндометриоз ки

шечника. Симптом «головного убора индейца» или 
«лосиных рогов»
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endometriosis in the rectosigmoid region are 
poorly vascularized. Therefore, the CDI technique 
is useful in distinguishing between intestinal DIE 
and rectal cancer.

Furthermore, preliminary filling of the rectum 
with water is tolerated well and enables to assess 
the degree of intestinal lumen stenosis [54]. 

According to S. Ferreo et al., the accuracy of 
TVUS with intestinal waterfilling in diagnosing 
rectosigmoid endometriosis and assessing the size 
of endometrioid foci is comparable to the results of 
CT. Moreover, the pain intensity when filling the 
air in the intestine during CT is greater than that 
during US [55].

Fig. 3. Schematic drawings giving overview of anterior and posterior compartmental locations of deep infiltrating 
endo metriosis [20]: DIE, deep infiltrative endometriosis
Рис. 3. Схемы локализаций глубокого инфильтративного эндометриоза переднего и  заднего отделов малого 

таза [20]: ГИЭ — глубокий инфильтративный эндометриоз

An
te

rio
r 

pe
lvi

s 
/ 

 
Пе

ре
дн

ий
 о

тд
ел

Urinary bladder /  
Дно мочевого пузыря

Uterosacral ligament injuries /  
Поражение крестцовоматочных связок

Pouch of Douglas obliterations / 
Варианты облитерации Дугласова пространства

Rectum and sigmoid colon injuries /  
Поражение прямой и сигмовидной кишки

Rectum and sigmoid colon / 
Прямая и сигмовидная кишка

Peritoneum / 
Брюшина

Uterosacral ligaments /  
Крестцовоматочные связки

Vagina / 
Влагалище

Ureter / 
Мочеточник

Anal sphincter /  
Анальный сфинктер

Bladder /  
Мочевой пузырь

Endometrioid heterotopy /  
Эндометриоидная гетеротопия

Lesions / 
Повреждения

Rectovaginal septum /  
Ректовагинальная 

перегородка

Posterior vaginal fornix injury / 
Поражение заднего свода

‘Diabolo’-like nodule / 
Diaboloподобный 

узел

Septum injury /  
Поражение  

только 
перегородки

Vaginal wall 
injury /  

Поражение  
стенки 

влагалища

Rectum 
injury /  

Поражение  
прямой 
кишки

Vagina and rectum 
injuries / 

Поражение  
влагалища 

и прямой кишки 1.  Lower retroperitoneal bowel injury in DIE
2.  Upper (visible with laparoscopy) bowel injury 

in DIE
3.  Rectosigmoid colon injury in DIE
4.  Sigmoid colon injury in DIE
1.  Нижнее ретроперитонеальное повреждение 

стенки кишки ГИЭ
2.  Верхнее (видимое при лапароскопии)
3.  Повреждение ректосигмоидного отдела ГИЭ
4.  Повреждение сигмоидного отдела ГИЭ

Bladder dome /  
Купол мочевого пузыря

Ureter /  
Мочеточник

Cystic uterine space obliteration / Облитерация 
пузырноматочного пространства

Мочевой 
пузырь /  
Bladder

DIE / ГИЭ

Ovary /  
Яичник

Urethra /  
Уретра

Uterine artery /  
Маточная артерия

Ureter /  
Мочеточник

Po
st

er
io

r 
pe

lvi
s 

/ 
 

За
дн

ий
 о

тд
ел



ISSN 1684-0461 (Print) 
ISSN 1683-9366 (Online)

Journal of Obstetrics and Women’s Diseases 
Журнал акушерства и женских болезней

 Volume Issue 2020 Том     69 Выпуск 2

REVIEWS / ОБЗОРЫ66

The vaginal US with saline contrast enhance
ment represents a combination of TVUS with the 
injection of saline into the vagina [56]. A transva
ginal sensor is used, which has a specialized 
hydraulic ring (cuff) at the base filled with approxi
mately 40 ml of saline solution to prevent the out
flow of 60–120 ml of saline solution injected into 
the vagina using a Foley catheter [57]. The solution 
creates an acoustic window between the transvagi
nal sensor and the structures surrounding the vagi
na and exerts pressure to stretch the vaginal walls. 
This procedure enables complete visualization of 
the vaginal walls and the anterior and posterior 
vaginal fornices.

For conducting a gelcontrast US scan, 
20–50 ml of gel is injected into the posterior vaginal 
fornix with a plastic syringe before inserting the 
transvaginal sensor [37, 58]. The gel creates an 
acoustic window for visualization of the posterior 
structures “at a distance.” However, the gel must 
be carefully taken into the syringe, ensuring no air 
entry and minimal bubbles.

Transrectal US is used in cases where TVUS is 
impossible or inappropriate, such as in patients with 
intact hymen [59]. A metaanalysis of 17 studies 
revealed that a transrectal US study provides more 
accurate information than an MRI regarding the 
rectosigmoid foci, but less accurate than TVUS for 
other external genital endometriosis sites, except 
for RVS [9].

The use of threedimensional (3D) TVUS has 
been reported. One study analyzed a 3D volumetric 
dataset and demonstrated the benefits of a three
dimensional study in diagnosing posterior DIE 
without intestinal involvement, such as DIE of 
the  USL, vagina, or RVS [17]. However, 3D US 
does not facilitate the assessment of pelvic mobility 
and local tenderness.

Nonetheless, data regarding the effectiveness of 
transvaginal elastography in diagnosing DIE are 
limited [60]. Notably, DIE nodules often exhibit 
high rigidity during elastography.

Adenomyosis
TVUS and MRI constitute the most informa

tive methods for diagnosing the various forms of 
adenomyosis. According to different authors, the 
informative value of US for detecting adenomyosis 
varies from 20% to 86% [61]. The sensitivity of trans
vaginal echography in diagnosing adenomyosis 

depends on the extent of the disease, and accor
ding to V.N. Demidov et al. (2002), was 65.4% with 
grade I, 75.0% with grade II, 92.0% with grade III, 
21.0% with focal form, and 80.0% with nodular 
form [62]. Therefore, according to V.N. Demidov 
et al., the average diagnostic accuracy of adeno
myosis is 88.7%, the sensitivity is 91.5%, and the 
specificity is 86%. In 2019, T. Tellum et  al. pre
sented a metaanalysis including 10 stu dies invol
ving 827 patients who underwent 2D or 3D TVUS, 
and 317 patients who underwent MRI. The analysis 
revealed that TVUS and MRI provi ded comparable 
results in diagnosing adenomyosis. The sensitiv
ity of MRI, 2DTVUS, 3DTVUS, and general 
TVUS was 78% (70%–84%), 74% (68%–79%), 84% 
(77%–89%), 78% (73%–82%), respectively, and the 
specificity was 88% (83%–92%), 76% (71%–79%), 
84% (77%–89%), 78% (74%–81%), respectively 
(95% confidence interval). Therefore, TVUS was 
recommended as the firstline diagnostic method. 
MRI was used as the secondline method if TVUS 
was inconclusive [63].

According to the classification by V.N. Demidov 
and A.I. Gus (2002), the significant characteristic 
signs of grade 1 adenomyosis are as follows:
1) The appearance of small (approximately 1 mm 

in diameter) anechoic tubular structures 
extending from the endometrium toward the 
myometrium.

2) The presence of small round or ovalshaped 
hypoechoic and anechoic inclusions with 
a  diameter of approximately 1–2 mm in the 
region of the basal layer of the endometrium.

3) Uneven thickness of the basal layer of the 
endometrium.

4) Deformity and serration or indentation of the 
basal layer of the endometrium.

5) The appearance of individual areas of 
increased echogenicity up to 3–4 mm thick 
in the myometrium, directly adjacent to the 
uterine cavity.
The uterine thickness is slightly increased 

without pronounced asymmetry between the 
thickness of the anterior and posterior walls.

Besides the above signs, in case of grade II 
adenomyosis, scans reveal the following:
1) An increase in the uterine thickness, which 

exceeds the upper limits of the norm.
2) Thickening of one of the uterine walls by 0.4 cm 

or more than the other.
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3) Varying thickness of the zone of increased 
heterogeneous echogenicity in the myometrium 
directly adjacent to the uterine cavity.

4) Small rounded anechoic formations with 
a diameter of 2–5 mm, as well as liquid cavities 
of various shapes and sizes, containing a fine 
suspension (blood), and sometimes dense 
inclusions of low echogenicity (blood clots) in 
the zone of increased echogenicity. The uterine 
thickness is increased in approximately half of 
the patients with grade II adenomyosis.
Furthermore, adenomyosis grade III is charac

terized by the following:
1) An increase in the uterus, mainly anteroposte

rior size.
2) A predominant increase in the thickness of one 

of the uterine walls.
3) The presence of a zone of increased heteroge

neous echogenicity in the myometrium, occu
pying more than half of the uterine wall thick
ness.

4) The presence of anechoic inclusions with 
a  diameter of 2–6 mm or liquid cavities of 
various shapes and sizes containing a finely 
dispersed suspension in the echogenic zone.

5) The appearance of multiple medium and low 
echogenicity of closely adjacent bands at the 
site of the pathological formation oriented 
perpendicular to the scanning plane.

6) The presence of a zone of increased echo
genicity and an anechoic zone in the region 
of the distal front in the region of the proxi
mal front of scanning. The uterine thickness is 
increased in almost all patients with grade III 
ade nomyosis.
With nodular and focal forms of adenomyosis, 

the scans reveal the following echographic signs:
1) Zones of increased echogenicity of a round or 

oval shape with smooth contours in the uterine 
wall with nodular endometriosis, and with 
uneven contours in case of focal endometriosis.

2) Small (2–6 mm in diameter) anechoic inclusions 
or cystic cavities containing a finely dispersed 
suspension.

3) Increased echogenicity near the proximal edge 
of the formation and reduced echogenicity near 
the distal front.

4) Closely adjacent bands of medium and low 
echogenicity in the pathological focus, oriented 
perpendicular to the scanning plane.

5) Deformity of the median uterine echo with the 
submucosal location of the nodule. The uterine 
thickness in focal and nodular adenomyosis 
depends on the size of the pathological 
formation (Fig. 4).
Notably, the characteristics and extent of 

the spread of various forms of adenomyosis can 
be determined with high accuracy with MRI, as 
well as TVUS. For patients with a focal form of 
adenomyosis, heterogeneity of the myometrium is 
characteristic because of small foci of various shapes 
and low density, which do not have clear boundaries 
with the normal tissue of the myometrium. With 
a diffuse form of adenomyosis, the uterus is 
enlarged, spherical, with unclear contours and 
varying thicknesses of the anterior and posterior 
walls. With the nodular form of adenomyosis, the 
uterus is enlarged owing to formations of a round 
shape and low density without clear boundaries in 
the thickness of the myometrium. Moreover, unlike 
uterine fibroids, nodules in adenomyosis are devoid 
of pseudocapsules, clear boundaries, and vascular 
branches. Notably, CT is not the primary method 
for diagnosing adenomyosis. Generally, a study 
with radiopaque bolus enhancement is required 
to detect adenomyosis. As mentioned above, MRI 
can diagnose adenomyosis with high accuracy, 
with a sensitivity of 78%–88% and specificity of 
67%–93% [64]. Notably, a strong correlation 
exists between the MRI image and histological 
examination findings [65]. With MRI, especially 
with the use of T2weighted images, all layers of 
the uterine wall are visualized well, including the 
junctional zone  (JZ) between the endometrium 

Fig. 4. Nodular adenomyosis
Рис. 4. Узловая форма аденомиоза
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and myometrium. Presently, studies regarding the 
thickness and appearance of the JZ in diagnosing 
adenomyosis has garnered significance. According 
to various authors, a heterogeneous and more than 
8–12 mm thick JZ indicates adenomyosis with 
a high degree of probability [66].

Moreover, JZ can be assessed using contem
porary ultrasonic 3D scanning techniques. In 
contrast to standard 2D echography, a coronary 
section of the uterine cavity during 3D scanning 
evaluates the JZ of the lateral walls and the ute
rine fundus. In addition, with the use of volume 
contrast ima ging, JZ hypoechoic structure can be 
visualized more clearly. The study of A.I. Ahmed 
that used 3D scanning in the coronary plane of 
the uterus, confirmed the high (80%) diagnostic 
accuracy of “blurred” and irregular JZ as a diag
nostic criterion for adenomyosis [67]. According 
to K.M. Dzhamalutdinova (2019), a comparison 
of the informative values of 2D and 3D US scan
ning in detecting adenomyosis, especially its initial 
forms, revealed the significance of determining the 
structure and thickness of JZ. The author considers 
the difference between the maximum and mini
mum JZ thickness (more than or equal to 4 mm), 
the maximum JZ thickness (more than 8 mm), and 
its heterogeneity to be the most significant param
eters in 3D transvaginal echography. The overall 
accuracy of 2D and 3D US in diagnosing adeno
myosis was 83% and 89%, with sensitivities of 75% 
and 91%, respectively, and specificities of 90% and 
88%, respectively [68].

Doppler and CDI can play an auxiliary role in 
diagnosing adenomyosis during US examination. 
Average values of the resistance index in the 
uterine arteries with adenomyosis are within the 
range of 0.68–0.87, and in the arterioles near the 
focus of adenomyosis, they range from 0.64–0.77. 
These fluctuations are probably because of the 
differences in endometriosis prevalence and the 
number of patients examined [69, 70]. The degree 
of vascularization of adenomyosis foci is higher 
than that of intact myometrium. Notably, in 
patients with the nodular form of adenomyosis, 
blood flow is recorded only in the peripheral 
areas of the adenomyosis nodules during CDI. If 
tumorlike formations are revealed in the myomet
rium, for the purpose of differential diagnoses, 
such as adenomyosis nodules and intramural 
fibromyomatous nodules, it is advisable to perform 

CDI with dopplerometry of the blood flow in the 
vessels that are in contact with and intact for the 
myometrium nodule. Notably, in the nodular 
form of adenomyosis, no intratumoral blood flow 
is noted in the central part of the formation [71].

Conclusion 
The possibilities of US detecting ovarian 

endometriosis, DIE, and adenomyosis have 
been studied well [18–20]. TVUS is the firstline 
diagnostic method in patients with suspected 
endometriosis [15]. The predictive ability of TVUS 
in detecting severe forms of DIE and the Douglas 
pouch obliteration helps in the implementation of 
a multidisciplinary surgical approach [15, 26–28, 
72, 73].

Nevertheless, a systematic approach to the 
pelvic examination is necessary for women with 
suspected endometriosis, applying the generally 
accepted terms and measurement methods to 
describe the US picture of endometriosis. This 
approach will increase the diagnostic accuracy and, 
accordingly, help in formulating the appropriate 
treatment plan.
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