gynecology

Marina
Antonovidi',
Francesca Frincu',
Elvira Bratild',
Oana Maria
lonescu’,

Horace Roman?,
Claudia
Mehedintu’

1. “Carol Davila” University
of Medicine and Pharmacy,
Bucharest, Romania

2. Centre of Endometriosis,
Clinique Tivoli-Ducos,
Bordeaux, France

Corresponding author:
Oana Maria lonescu

E-mail: ionescuoanamaria@
gmail.com

24

Imaging diagnosis of deep
infiltrating endometriosis

Abstract Rezumat

Deep infiltrating endometriosis (DIE) is defined as the
infiltration of endometriotic implants deeper than 5 mm
from the peritoneal surface. When the lesions infiltrate the
muscularis propria layer of the rectum or sigmoid, we talk
about intestinal endometriosis (IE), the most common form
of extragenital endometriosis, which affects, according to
various studies, up to 37% of women with endometriosis.
Endometriosis is an underdiagnosed condition mainly due
to the lack of cheap and noninvasive diagnostic tools. Al-
though transvaginal ultrasonography (TVUS) is considered
the first line in the imaging diagnosis of endometriosis, so-
novaginography, endorectal ultrasonography (ERUS), mag-
netic resonance imaging (MRI) and coloscan are becoming
increasingly important in the evaluation of patients with
DIE, completing the preoperative assessment of endome-
triotic lesions, an assessment that needs to be done as
accurately as possible, both for the purpose of counseling
patients and choosing the optimal therapeutic approach.
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Deep infiltrating endometriosis (DIE) — defined as
the infiltration of endometriotic implants deeper than
5 mm from the peritoneal surface®™® - has the following
locations, listed in the order of frequency: uterosacral
ligaments, Douglas pouch, rectum, sigmoid, rectovaginal
septum, vagina and bladder>*®. When the lesions origi-
nate in the rectovaginal septum or in the retrocervical
area, they can infiltrate the muscularis proprialayer of the
rectum and sigmoid, resulting the intestinal endome-
triosis (IE)*®, the most common form of extragenital en-
dometriosis, which affects, according to various studies,
between 12% and 37% of women with endometriosis®?.
IE is usually represented by the involvement of the mus-
cularis propria layer and sometimes even the submucosa,
while mucosal involvement is found in less than 5% of
cases®. Up to 95% of IE lesions are located in the rectum
and sigmoid colon™?, affecting more than one intesti-
nal segment in 39.1% of cases, or as an isolated finding
(without other pelvic locations) in 20.6% of patients®.

Up to 60% of the patients with IE have nonspecific
digestive symptoms, chronic, noncyclic, even in the ab-
sence of parietal invasion, difficult progression of fecal
bolus, constipation and painful defecation, changes in

Endometrioza profund infiltrativa (EPI) reprezintd, prin defi-
nitie, infiltrarea implanturilor endometriozice in profunzime
mai mult de 5 mm de la suprafata peritoneald. Atunci cind
leziunile se infiltreazd pand la nivelul muscularei proprii a
rectului sau a sigmoidului, vorbim despre endometriozd
intestinald (El), cea mai frecventd formd de endometriozd
extragenitald, care afecteazd, potrivit diverselor studii, pdnd
la 37% dintre femeile cu endometriozd. Endometrioza este o
afectiune subdiagnosticatd, in principal din cauza lipsei de
instrumente de diagnostic ieftine si neinvazive. Desi ecografia
transvaginald (ETV) este consideratd investigatia de primad
linie in diagnosticul imagistic al endometriozei, sonova-
ginografia, ecografia endorectald (EER), imagistica prin
rezonantd magnetica (IRM) si coloscanul devin din ce in ce
maiimportante in evaluarea pacientelor cu DIE, completdnd
evaluarea preoperatorie a leziunilor endometriozice, evaluare
ce trebuie realizatd cat mai exact posibil, in scopul consilierii
pacientelor si al alegerii conduitei optime.

Cuvinte-cheie: endometriozd, endometriozd profund
infiltrativd, diagnostic imagistic

Diagnosticul imagistic al endometriozei profund infiltrative
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bowel consistency, diarrhea, nausea, rectorrhagia, ano-
rexia and weight loss®®9. In the case of implants located
in the posterior vaginal fornix, the symptoms include,
in addition to painful defecation, the presence of rectal
tenesmus and dyspareunia in fixed point®.
Endometriosis is an underdiagnosed condition main-
ly due to the lack of cheap and noninvasive diagnostic
tools®. The delay in diagnosing this pathology is a real
issue because, on average, 6-7 years will pass from the
onset of symptoms until the diagnosis is established®?.
A problem with endometriosis imaging is the level of
experience necessary for the assessor in order for him
to acquire acceptable rates of sensitivity and specific-
ity®?. At the same time, it should be noted the high cost
of some of these procedures if they were to be used as
a screening method®. The preoperative evaluation of
endometrioticlesions as accurately as possible is impor-
tant both for the purpose of counseling patients and for
choosing the optimal therapeutic approach®?.
Transvaginal ultrasonography (TVUS) is consid-
ered the first line in the imaging diagnosis of endome-
triosis® and is especially useful for highlighting endo-
metriomas, adenomyosis and bladder endometriosis, but
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it has a much lower sensitivity in detecting endometri-
oticlesions of the posterior pelvic compartment, vagina,
uterosacral ligaments and rectovaginal septum@419,

The advantages of TVUS are well known. It’s easily
accessible, it has relatively low costs, it is easily tolerated
by patients, it allows the detection of small endometriotic
foci, it is not influenced by the intestinal peristalsis and
has the ability to detect multiple lesions®>19. The limita-
tions of this imaging method are, however, many and
well documented in the literature®'?, although when
performed by an experienced ultrasonographer, the detec-
tion rates are significantly increased, especially in the case
of DIE®?, The latest ESHRE (European Society of Human
Reproduction and Embryology) guide®® highlights the
role of TVUS performed by highly trained personnel in
the diagnosis of endometriosis with locations other than
ovarian. Thus, in a study comparing routine TVUS with
TVUS performed by an experienced ultrasonographer in
the same group of patients, the sensitivity was 25% and
78%, respectively®?. Regarding the diagnostic accuracy of
TVUS in the case of IE, sensitivities ranging from 67% to
98% and specificities of 92-100% were found®.

The presence of the following soft markers: ovaries
fixed to the uterine body and iliac vessels and not at
the same level, negative “sliding sign”, “kissing ovaries”,
obliteration of the Douglas sac at TVUS increases the
probability of the presence of DIE and adhesions®?.

In women with chronic pelvic pain suggestive of en-
dometriosis, TVUS has value and should remain the
first-line examination method, even though the normal
ultrasound appearance cannot rule out endometriosis®.

Considering the limitations of TVUS, especially regard-
ing the diagnosis of DIE, Dessole et al. described a new
imaging technique, namely saline sonovaginography
(SVG). This involves combining TVUS with the introduc-
tion of saline into the vagina in order to create an acoustic
window between the transducer and the structures sur-
rounding the vagina, thus obtaining an improved view
of the structures in the posterior pelvic compartment.
This technique allows the diagnosis of rectovaginal en-
dometriosis with a higher accuracy than TVUS, reaching
a sensitivity of 90.6% and a specificity of 85.7%%%. The
main disadvantages of SVG are the need for a second ex-
aminer to keep the labia majora tight to prevent the saline
from leaking out of the vagina and sometimes the signifi-
cant discomfort felt by the patient. Replacing the saline
solution with ultrasonographic gel has the advantages of
eliminating the need for the presence of a second exam-
iner and reducing the patient’s discomfort®2%,

Reid et al. published in 2014 a prospective study on
the use of gel SVG (Figure 1) for the diagnosis of DIE af-
ter inserting 20 ml of ultrasound gel into the bottom of
the posterior vaginal sac using a syringe. This allows the
ultrasound examination of the posterior compartment
(the posterior vaginal wall, the posterior face of the uterus
and cervix, the uterosacral ligaments, the rectovaginal
septum, the anterior rectum and the rectosigmoid) and
increases the accuracy of the diagnosis, being easier to
perform than the two aforementioned techniques®?.
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Philip et al. were the first to describe the technique
of three-dimensional rectosonography (3D-RSG),
anew TVUS technique with intrarectal contrast for the
evaluation of [E. When introducing 120 mL of warm wa-
ter into the rectum, the acoustic window and implicitly
the detection rate of endometrioticlesions in the posteri-
or pelvic compartment are increased. Three-dimensional
acquisitions can be obtained. After processing, they al-
low the reconstruction of the endometriotic nodule®?.

Endorectal ultrasound (ERUS), originally proposed
in the early 1980s for rectal cancer staging, was first
described in 1993 for the evaluation of rectosigmoid
endometriosis®. It can be performed with a rigid probe
or a flexible echoendoscope, being the best method of
ultrasonographic diagnosis for IE. It allows the evalu-
ation of the extent, depth and height of the intestinal
parietal lesion. Using frequencies of 5-7 MHz, a hypo-
echoic thickening of the muscularis propria can be visual-
ized (the 4™ layer from the surface to the depth of the
intestinal wall)® — Figure 2.

Concomitant colonoscopy and transrectal ultrasound
with prior preparation of the colon + sedation represent
abetter approach from a technical point of view, as well
as of the cost/benefit ratio, allowing the performance of
targeted biopsies on a fine needle. The endoscopic exam-
ination is performed mainly during the progression with
the echoendoscope, and the ultrasonographic evaluation
is performed as the probe is slowly withdrawn®.

The patient is positioned in left lateral decubitus with
her thighs and calves bent. After performing a deep rectal
examination (to detect the presence of anorectal stenosis
and/or nodules located in the anus, rectum, rectovaginal
septum, Douglas pouch, cervix and paracervical regions),
the transducer is inserted through the anus and imme-
diately oriented towards the posterior. Then the probe is
allowed to slide on the sacrum while being inserted 7-10
cminto the rectal lumen. At this point, 40 ml of water are
introduced into the balloon connected to the probe. The
probe is then gently pushed up (with short up-down move-
ments) towards the distal sigmoid colon. In this position,

Figure 1. Gel sonovaginography - left uterosacral
ligament endometriotic nodule (collection of Prof. Dr.
Claudia Mehedintu)
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Figure 2. Normal structure of the intestinal wall — EER aspect (collection of Prof. Dr. Claudia Mehedintu)

the left and right iliac vessels and sometimes even the
bifurcation of the abdominal aorta can be observed®.

ERUS performed by an experienced examiner added to
the anamnesis, clinical examination and magnetic reso-
nance imaging (MRI) should determine in most cases the
degree of rectal and sigmoid involvement, respectively to
thelevel of which layer of the intestinal wall the endome-
triotic infiltration extends — serosa, muscularis propria,
submucosa, muscularis mucosae or mucosa®?. Ultrasono-
graphic measurements should include the depth, width
and height of the lesions. The evaluation of the distance
in centimeters from the lower edge of the lesion to the
puborectal muscle or anal orifice is very important in the
proper preoperative evaluation®.

MRI is becoming increasingly important in the evalua-
tion of patients with endometriosis. It is useful both alone
and as a complementary diagnostic method together with

TVUS and ERUS, especially in the evaluation of posterior
compartment DIE®® (Figure 3). It is the only investigation
that provides information about the entire pelvis and al-
lows the accurate mapping of DIE implants. No consensus
was reached on the need for the use of contrast agents,
MRI allowing, even without contrast, a fairly accurate
preoperative assessment of the extent of the disease, in-
cluding deep implants and adhesions®?.

The technique can be augmented by injecting ultra-
sonographic gel into the vagina (60 ml) and rectum (120
ml) to facilitate the visualization of the dome and reces-
ses of the vagina, rectovaginal septum, and pelvic poste-
rior compartment spaces. High-resolution T2 sequences
highlight the fibrotic lesions corresponding to chronic
endometriosis and appear as hyposignal T2 (black),
while T1 and T1 with fat suppression sequences high-
light the endometriotic lesions with high proteinaceous

Figure 3. Sagittal and axial T2 sequences — fibrotic retrocervical DIE lesions and irregular fibrous thickening of the right

round ligament (chronic endometriotic changes). Collection of Prof. Dr. Claudia Mehedintu
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Figure 4. Sagittal and axial T1 and T1 with fat suppression sequences — endometriotic lesions with high protein content

(hemorrhagic lesions), large left ovarian endometriotic cyst (collection of Prof. Dr. Claudia Mehedintu)

content (hemorrhagic lesions), which appear as hyper-
signal T1 (white) — Figure 4. These sequences make the
differential diagnosis between blood and fat®®.

MRI is very useful, but there are some disadvantages,
such as the high cost that makes it not easily accessible.
Also, it does not allow an interactive, dynamic and in real
time evaluation, such as in the case of TVUS or ERUS®32%,

Computed tomography-assisted virtual colono-
scopy/coloscan (CTC) is a noninvasive alternative to
conventional optical colonoscopy, allowing a rapid and
minimally painful outpatient examination, without the
need for analgesia, sedation or contrast administration,
that requires prior colon preparation. The entire abdo-
men and pelvis are scanned, and additional information
about extracolonic organs is available (Figure 5)@.

The equipment required to perform the CTC involves
a state-of-the-art MDCT (multislice detector computed
tomography) scanner coupled with a 3D workstation,
on which the virtual colonoscopy software package is
loaded, and an automated CO, insufflation device to
slightly dilate the colon during the scan at a pressure
of 20-25 mmHg, through a small flexible tube (Foley
catheter), inserted in the distal rectum®®.

The patient is scanned in both prone and supine posi-
tions in less than a minute to ensure that all segments
and surfaces of the intestine are properly visualized,
while making the differential diagnosis between the
residue and the endometriotic lesion®®.

For those surgeons who choose to preserve the rectum,
CTC offers data regarding the rectovaginal septum, in-
testine and ureter, and facilitates the informed decision-
making regarding the surgical technique — conservative
versus resection. CTC preoperatively detects multifocal
lesions, that may remain undiagnosed laparoscopical-
ly, and assesses the degree of stenosis of the digestive
tract, which is a major advantage. The information on
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intestinal stenosis (Figure 5 d, e) suggests the additional
risk of occlusive events in women with DIE who want a
pregnancy before the surgical attitude®.

The diagnosis and mapping of DIE lesions require
knowledge of pelvic anatomy, and the characteristics of
the tissular damage are of paramount importance for
the development of the treatment plan. Diagnosing en-
dometriosis remains a challenge, as there is currently
no unanimously accepted standard for the diagnostic
algorithm. In this regard, it is recommended to combine
imaging methods to diagnose and assess as accurate as
possible the extent of this enigmatic disease in order to
estimate the possible complications and to avoid the un-
necessary surgery. W

Conflict of interests: The authors declare no conflict
of interests.

Figure 5. Rectal endometriosis: a and b = MRI; c = EER;
d and e = CTC; f = endometriotic nodule transanally
removed with a semicircular stapler using the Rouen
technique (collection of Prof. Dr. Horace Roman)
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