We are IntechOpen,
the world’s leading publisher of
Open Access books
Built by scientists, for scientists

5,300

132,000

160M

Open access books available

International authors and editors

Downloads

Our authors are among the

154

TOP 1%

12.2%

Countries delivered to

most cited scientists

Contributors from top 500 universities

Selection of our books indexed in the Book Citation Index
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us?
Contact book.department@intechopen.com
Numbers displayed above are based on latest data collected.
For more information visit www.intechopen.com

Chapter 5

Endoscopic Ultrasound and Intestinal Endometriosis
Lucio Giovanni Battista Rossini,
Juliana Marques Drigo and
Gisele de Fatima Cordeiro Leite
Additional information is available at the end of the chapter
http://dx.doi.org/10.5772/66080

Abstract
Endometriosis is a benign gynecological disease characterized by histological confirmation of the presence of ectopic endometrial glands and/or endometrial stroma. The main
clinical gynecologic manifestations include chronic pelvic pain, back pain, menstrual
disorders, and infertility. Over 60% of women with endometriosis have chronic intestinal symptoms. Intestinal involvement occurs in up to 12% of patients. Intestinal deep
infiltrating endometriosis is defined as the lesion infiltrating at least the muscular layer
of the bowel wall. Gynecological pelvic exam is not sufficient for the diagnosis of the
location of deeply infiltrating endometriosis. Imaging methods can suggest the diagnosis of endometriosis and help to map the disease. Transrectal ultrasound (TRUS) has
been used for more than a decade for the diagnosis and staging of deep endometriosis,
providing relevant data for surgical treatment. It is useful to determine the depth of
infiltration and the distance from the anal junction. The recent trend is to prefer nodule
excision, when feasible, rather than radical digestive resection; therefore, it is important
to take into consideration the staging of rectal and sigmoid infiltrating endometriosis in
the preoperative clinical evaluation.

Keywords: Endometriosis, endosonography, rectal neoplasm, digestive system surgical
procedures, gastrointestinal stromal tumors

1. Introduction
Endometriosis is a benign gynecological disease characterized by histological confirmation of
the presence of ectopic endometrial glands and/or endometrial stroma [1].
The disease affects 10% of reproductive-age women, and intestinal involvement occurs in up to
12% of patients. It is a costly chronic disease causing pelvic pain and subfertility [2]. Up to 95%
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of intestinal endometriosis is found in the rectum and sigmoid colon. In addition, in 39% of the
cases, it may be present in more than one intestinal segment. In 20% of the cases, it can be
found isolated [1].
1.1. Pathogenesis
There are three theories that explain the appearance of endometriosis. They are coelomic
metaplasia, lymphatic or hematogenous dissemination, and retrograde menstruation, which
is the most widespread theory. According to the theory of retrograde menstruation, that is, a
physiological event in up to 90% of women, viable endometrial cells of the uterine cavity
migrated to the tubes, implanting themselves and developing in several ectopic sites [3].
The rectosigmoid colon acts as an anatomic shelter, housing endometrial cells and preventing
them from being cleared by the usual menstrual clearing process within the peritoneal cavity.
Endometrial implants trigger an inflammatory response, and eventually, a fibrotic nodule is
buried under the peritoneum [4].
1.2. Classification
Intestinal deep infiltrating endometriosis is defined as the lesion infiltrating at least the muscular layer of the bowel wall. The mucosa is infiltrated in less than 5% of intestinal lesions
[1, 5].
Outside intestinal wall, deep endometriosis is defined as a solid endometriotic mass situated
more than 5mm deep into the peritoneum. According to some experts, endometriotic foci
located on the bowel serosa that do not meet these criteria are defined as peritoneal endometriosis rather than bowel endometriosis [4].
In normal female pelvic anatomy, the anterior rectum is apposed to the posterior vagina; this is
referred to as the rectovaginal septum. Superior to the rectovaginal septum, the vagina and
rectum separate and create a peritoneum-lined space called the posterior pouch of Douglas.
The anatomic boundaries of pouch of Douglas are as follows: inferiorly, the rectovaginal
septum; laterally, the uterosacral ligaments; anteriorly and superiorly, the posterior vagina,
cervix, and uterus; posteriorly, the rectum [4].
The layers of stratification of the intestinal wall and some anatomical pelvic limits are of
extreme importance for staging and therapeutic definition of intestinal endometriosis [3].
Based on histological and topographic criteria, Rossini, Ribeiro, and Aoki developed the echologic classification to map pelvic lesions based on endoscopic findings [6].
The authors divide the penetration or the absence of intestinal endometriosis in five stages
(T1–T5) (Figure 1) and five different topographies to define the site of lesions (L1–L5)
(Figure 2). To delimit the parietal penetration, the authors used sonographic stratification
layers of the normal intestinal wall, described by Uncle Tytgat in 1986. In order to designate
the anatomical position of the lesion, the authors used the ratio of local involvement with the
uterus, the posterior vaginal fornix, and rectovaginal septum. To indicate that the evaluation
is being conducted in a sonographic study of suspected endometriosis lesions, the letters
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Figure 1. Depth of endometriosis invasion in intestinal wall according to the echo-logic classification. The acronym EUS
indicates a schematic representation of the five layers of the intestinal wall, identified during endoscopic ultrasound. The
acronym HISTO is a histological correlation of the layers of the wall, evidenced in EUS. “1” = extra-intestinal endometriosis; “2” = endometriosis into the serosa; “3” = endometriosis into the muscularis propria; “4” = endometriosis into the
submucosa; and “5” = endometriosis into the mucosa.

Figure 2. Schematic representation—location of endometriotic nodes in the pelvis according to echo-logic classification.
“1” = pre-cervical endometriosis; “2” = paracervical endometriosis (right or left); “3” = node retrocervical endometriosis;
“4” = endometriosis of rectovaginal nodules in reflection; and “5” = rectovaginal septum.
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“ue,” lowercase, precede each penetration stage. Then, the letter “T,” uppercase preceding
the number, indicates the degree of penetration, or not, of the intestinal wall, and lastly, the
letter “L,” uppercase, precedes the number to indicate the position of the lesion in the pelvis
[3, 6].
Deep lesions tend to have a nodular pattern with a “C” shape (Figure 3); however, there are
infiltrative lesions that take a pattern of longitudinal growth, and others have a mixed pattern.
In peritoneal cavity, intestinal lesions may adhere to other organs and structures leading to the
formation of blocks usually involving the uterus and/or the ovaries [3].
1.3. Clinical manifestations
The main clinical gynecologic manifestations include chronic pelvic pain, back pain, menstrual
disorders, and infertility. Over 60% of women with endometriosis have chronic intestinal
symptoms. Diarrhea, constipation, tenesmus, nausea, vomiting, fever, anorexia, weight loss,
and hematochezia may be present at different intensities. Even without parietal invasion, an
endometriotic lesion adjacent to any intestinal segment may cause digestive symptoms. Some
women may also be asymptomatic [1, 4].
1.4. Clinical evaluation
The complexity of the disease is determined by the variety of clinical presentations: the
multifocality, the involvement of non-gynecological sites, and the difficulty in the diagnosis of

Figure 3. Endometriotic lesion, hypoechogenic and heterogeneous, infiltrating the intestinal wall (ueT4L3).
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the disease by preoperative imaging examinations and in the definition of the proper surgical
treatment [5].
Clinical evaluation is performed as part of the overall assessment of a patient who presents
with pelvic pain and/or infertility.

2. Imaging diagnosis and treatment
Gynecological pelvic exam is considered important for evaluating the extent of pelvic lesions.
Through vaginal and rectal touch examination, thickening or nodularity in the pouch of
Douglas, uterosacral ligaments, and/or the rectovaginal septum are the most significant data.
However, the absence of positive signs does not rule out the disease [1].
Although considered important, gynecological pelvic exam is not sufficient for the diagnosis of
the location of deeply infiltrating endometriosis [5]. Imaging methods can suggest the diagnosis of endometriosis and help to map the disease [1, 7].
Some imaging methods can provide answers to these questions:
1. Is there an infiltration compromising the intestinal wall?
2. What is the location of the endometriosis lesion?
3. What is the depth, the extension, and the fraction of the circumference of the intestinal wall
invaded?
4. Is there invasion of adjacent organs or structures and adhesions in the cavity?
5. What is the distance between the lesion and the peritoneal reflection?
6. What is the distance between the lesion and the anal sphincter?
7. Is the rectovaginal septum compromised?
8. Is the disease multifocal?
9. Is there another type of intestinal lesion mimicking intestinal endometriosis?
10. Is histologic differential diagnosis necessary?
A study showed that TVUS had better sensitivity, specificity, and accuracy in deep
retrocervical and rectosigmoid endometriosis when compared with MRI and gynecological
examination [8].
Another study compared diagnostic accuracy of physical examination, transvaginal ultrasound (TVUS), transrectal ultrasound (TRUS), and MRI in the evaluation of deep infiltrating
endometriosis. The study concluded that MRI gives similar results to TVUS and TRUS for the
diagnosis of intestinal endometriosis but has higher sensitivity and likelihood ratios of
uterosacral ligament and vaginal involvement [9]. However, some studies showed that TRUS
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and TVUS were superior to MRI for detecting lesions in rectosigmoid. The TVUS should be
used as the first-line imaging study [10, 11].
MRI is very useful in the complete evaluation of the pelvis (pelvic floor, bladder, ureter, and
muscles). It is the best option for the evaluation of ovarian endometriosis, and it has good
accuracy in the diagnosis of deep implants of the intestinal wall or rectovaginal septum
[1, 12].
Colonoscopy is often performed in many patients with endometriosis, especially in patients
with intestinal symptoms such as rectal bleeding. However, only 50% of deep intestinal lesions
have specific signs of endometriosis such as subephitelial lesions, which promote deformation
and reduction in the lumen (Figure 4). Frequently, there is a paucity of mucosal involvement.
A prospective study showed colonoscopic findings suggestive of intestinal endometriosis in
4% of cases. Colonoscopy failed to diagnose intestinal endometriosis in 92% of patients who
underwent surgery. So, this invasive procedure should not be routinely performed in the
diagnosis of intestinal endometriosis [13]. On the other hand, it should be routinely used to
exclude other intestinal diseases of the rectum, colon, and terminal ileum that can mimic
intestinal symptoms of endometriosis (present in around 60% of patients with deep endometriosis).
When histological confirmation of intestinal endometriosis is necessary, TRUS-FNA is considered a safe procedure. In 2010, Rossini performed TRUS-FNA in 85 patients with
suspected endometriotic lesions and characterized the histological findings of endometriosis
in 97% of the patients [14]. Puncture was restricted only to lesions that compromise at least
the muscular layer of the intestinal wall (ueT3) [3]. The hypothetical risk of seeding
endometriotic cells was avoided because TRUS-FNA was performed without the penetration
of the peritoneal cavity, and no other organs were transfixed. Histological diagnosis using
TVUS-FNA still presents limitations, that is, the risk of peritoneal and/or vaginal implants in
the path of the needle.

Figure 4. Colonoscopy image—endometriotic lesion infiltrating the intestinal wall.
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2.1. Transrectal ultrasound
The TRUS has been used for more than a decade for the diagnosis and staging of deep
endometriosis, providing relevant data for surgical treatment. It is useful to determine the
depth of infiltration and the distance from the anal junction. Evaluation of intestinal endometriosis can be performed by using rigid linear probes (Figure 5), linear probes, or radial
echoendoscopes.

Figure 5. Rigid probe (Hitachi EUP U533).
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The rigid probe facilitates the evaluation of lesions located in the rectosigmoid and
rectovaginal septum [3]. Using rigid probes, the patient should be positioned in the left
lateral decubitus with flexion of the thighs and legs. First, a deep rectal touch examination
should be performed to check for anorectal stenosis and/or nodules in the regions of the
anus, rectum, rectovaginal septum, pouch of Douglas, cervix, and paracervical regions.
Subsequently, the rigid probe should be introduced through the anus and immediately
pointed to the back of the patient. The probe should then be softly slid over the sacrum for
up to approximately 7–10cm in the rectal lumen. At this point, a balloon coupled over the
probe is filled with water (at least 40mL). The probe is then pushed up gently with short up
and down movements until the distal sigmoid colon. In this position, the right and left iliac
vessels and sometimes the bifurcation of abdominal aorta and the right kidney can be
observed. Evaluation of the intestinal wall and surrounding tissues, including pelvic organs
and iliac vessels, is performed using movements of introduction, traction, and rotation of the
probe on its longitudinal axis (clockwise and counterclockwise), as well as by compression
or decompression of the transducer against the wall [3].
The presence of hypoechogenic, irregular, homogeneous, or heterogeneous lesions, around or
infiltrating pelvic structures, or the intestinal wall are considered suspect of endometriosis
(Figures 6–8).

Figure 6. Extra-intestinal endometriotic lesion (ueT1L2 R).
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Figure 7. Hypoechogenic and heterogeneous lesion, infiltrating the intestinal wall (ueT3L3).

Figure 8. Endometriotic lesion (ueT3L3).
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Figure 9. TRUS—Endometriotic lesion (ueT3L4) using transrectal ultrasound and elastography.

Figure 10. Confocal—endometrial stroma (grayish spots in the middle of fibrosis).
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Figure 11. Confocal—fibrous (elongated grayish fibers).

Studies focusing on elastography (Figure 9) and confocal laser endomicroscopy (Figures 10–12)
have been used to improve the accuracy of TRUS for the diagnosis of deep pelvic endometriosis with rectal involvement.

2.2. Treatment
Clinical treatment, exclusive for deep pelvic endometriosis, is still controversial. Medical
therapy treats all sites of disease simultaneously, but systemic adverse effects may occur and
also recurrence of symptoms when the use of medication is discontinued [4].
Surgical treatment may be the best option in some cases, because it promotes complete
excision of the endometriosis lesions [4]. The recent trend is to prefer nodule excision, when
feasible, rather than radical digestive resection; therefore, it is important to take into consideration the staging of rectal and sigmoid infiltrating endometriosis in the preoperative clinical
evaluation [15]. At the presence of lesions in the intestinal or urinary organs, a gastrointestinal
or urologic surgeon is respectively recommended [1].
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Figure 12. Endometrial glands (dark clouds).

3. Final considerations
Endometriosis is a costly chronic disease causing pelvic pain and infertility and may hence
impair quality of life. All women presenting with these symptoms should be evaluated for
endometriosis. TRUS is not considered the first-line option to evaluate intestinal endometriosis, but it is essential to determine the depth of infiltration and the distance from the anal
junction. This information is useful to assess the extent of rectal surgery [4].
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The treatment of deep pelvic endometriosis with intestinal involvement should be individualized and performed by a multidisciplinary team including gynecologists, psychologists, and
surgeons with training and experience in advanced techniques of laparoscopic surgery.

Author details
Lucio Giovanni Battista Rossini*, Juliana Marques Drigo and Gisele de Fatima Cordeiro Leite
*Address all correspondence to: luciorossini@uol.com.br
Hospital Sírio-Libanês and Santa Casa de São Paulo, São Paulo (SP), Brazil

References
[1] Rossini LG, Ribeiro PA, Rodrigues FC, Filippi SS, Zago RR, Schneider NC, Okawa L,
Klug WA. Transrectal ultrasound—techniques and outcomes in the management of intestinal endometriosis. Endosc Ultrasound. 2012; 1: 23–35. doi:10.7178/eus.01.005
[2] Nisenblat V, Bossuyt PMM, Farquhar C, Johnson N, Hull ML. Imaging modalities for the
non-invasive diagnosis of endometriosis. Cochrane Database Syst Rev. 2016; Issue 2:
CD009591. doi:10.1002/14651858.CD009591.pub
[3] Rossini LGB. Endometriose intestinal. In: Averbach M, Corrêa P, editors. Colonoscopia.
2nd ed. Rio de Janeiro: Revinter; 2014. pp. 285–292.
[4] Berlanda N, Vercellini P, Fedele L. Endometriosis of bowel or rectovaginal space [Internet]. 2016. Available from: http://www.uptodate.com/contents/endometriosis-of-bowelor-rectovaginal-space [Accessed: 2016-04-06].
[5] Trippia CH, Zomer MT, Terazaki CR, Martin RL, Ribeiro R, Kondo W. Relevance of
Imaging Examinations in the Surgical Planning of Patients with Bowel Endometriosis.
Clin Med Insights Reprod Health. 2016; 10: 1–8. doi:10.4137/CMRH. S29472
[6] Ribeiro PAG, Almeida-Prado RA, Aoki T, et al. The echo-logic for deep pelvic endometriosis.
J Am Assoc Gynecol Laparosc. 2002; 9(3 Suppl): S74. doi:10.1016/S1074-3804(02)80243-2
[7] Philip CA, Bisch C, Coulon A, de Saint-Hilaire P, Rudigoz RC, Dubernard G. Correlation
between three-dimensional rectosonography and magnetic resonance imaging in the
diagnosis of rectosigmoid endometriosis: a preliminary study on the first fifty cases. Eur
J Obstet Gynecol Reprod Biol. 2015; 187: 35–40. doi:10.1016/j.ejogrb.2015.02.006
[8] Abrao MS, Gonçalves MO, Dias JA Jr, Podgaec S, Chamie LP, Blasbalg R. Comparison
between clinical examination, transvaginal sonography and magnetic resonance imaging
for the diagnosis of deep endometriosis. Hum Reprod. 2007; 22: 3092–3097

101

102

Endoscopic Ultrasound - From Usual to Special

[9] Bazot M, Lafont C, Rouzier R, Roseau G, Thomassin-Naggara I, Daraï E. Diagnostic
accuracy of physical examination, transvaginal sonography, rectal endoscopic sonography, and magnetic resonance imaging to diagnose deep infiltrating endometriosis. Fertil
Steril. 2009; 92: 1825–1833. doi:10.1016/j.fertnstert.2008.09.00
[10] Bazot M, Detchev R, Cortez A, Amouyal P, Uzan S, Daraï E. Transvaginal sonography
and rectal endoscopic sonography for the assessment of pelvic endometriosis: a preliminary comparison. Hum Reprod. 2003; 18: 1686–1692. doi:10.1093/humrep/deg314
[11] Bazot M, Malzy P, Cortez A, Roseau G, Amouyal P, Daraï E. Accuracy of transvaginal
sonography and rectal endoscopic sonography in the diagnosis of deep infiltrating endometriosis. Ultrasound Obstet Gynecol. 2007; 30: 994–1001. doi:10.1002/uog.4070
[12] Chapron C, Vieira M, Chopin N, et al. Accuracy of rectal endoscopic ultrasonography
and magnetic resonance imaging in the diagnosis of rectal involvement for patients
presenting with deeply infiltrating endometriosis. Ultrasound Obstet Gynecol 2004; 24:
175–1759.
[13] Milone M, Mollo A1, Musella M, Maietta P, Sosa Fernandez LM, Shatalova O, Conforti A,
Barone G, De Placido G, Milone F. Role of colonoscopy in the diagnostic work-up of
bowel endomet‘riosis. World J Gastroenterol. 2015; 21: 4997–5001. doi:10.3748/wjg.v21.
i16.4997
[14] Rossini LGB. Sensibility and technical application of fine needle aspiration (FNA) guided
by intestinal endosonography for histological diagnosis of deep endometriosis located in
rectum and distal sigmoid [thesis]. Faculdade de Ciências Médicas da Santa Casa de São
Paulo; 2010.
[15] Roseau G. Recto-sigmoid endoscopic-ultrasonography in the staging of deep infiltrating endometriosis. World J Gastrointest Endosc. 2014; 6: 525–533. doi:10.4253/wjge.v6.
i11.525

