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ABSTRACT: Endometriosisisabenign gynecologic disease characterized by the presence of endometrial tissue outside the uterine cavity. The complexity

of the disease results from its multiple clinical presentations, the multifocal pattern of distribution of the lesions, the presence of extra pelvic sites of

the disease (mainly affecting the urinary and the intestinal tracts), and the difficulty in the preoperative diagnosis (by means of imaging studies) and in

the surgical treatment. The preoperative mapping of the lesions, either by ultrasound or by magnetic resonance imaging, allows for an adequate surgical

planning and a better preoperative patient counseling, especially in those women with deep infiltrating endometriosis affecting the bowel. Also, the

choice of the surgical team that is going to perform the procedure may be based on the preoperative workup. In this paper, we highlight the important

findings that should be described in the imaging examination reports for the preoperative workup of patients with deep infiltrating endometriosis of

the intestine.
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Introduction

Endometriosis is a benign gynecologic disease characterized
by the presence of endometrial tissue outside the uterine
cavity! The complexity of the disease is determined by the
variety of clinical presentations, the multifocality, the involve-
ment of nongynecological sites (mainly urinary and/or intesti-
nal tracts), and the difficulty in the diagnosis by preoperative
imaging examinations and in the definition of the proper sur-
gical treatment.

The disease mainly affects young women of reproductive
age, and its prevalence in the female population is estimated at
about 10%.23 Three clinical presentations can occur alone or
coexist: peritoneal endometriosis, ovarian endometrioma, and
deep infiltrating endometriosis (DIE).* DIE appears to affect
approximately 20% of women suffering from the disease>® and
is classically defined by the presence of endometriosis infiltrat-
ing deeper than 5 mm under the peritoneum.’

DIE has a multifocal pattern of distribution in the
pelvis, 310 affecting the urinary tract in about 14% and the gas-
trointestinal tract in 45.4% of cases.’ Intestinal DIE is defined
as the lesion infiltrating at least the muscular layer of the bowel
wall'! and usually affects the rectum and the sigmoid. Its prev-
alence is estimated at 45%-56% of women with DIE>!? and
57.1% of women with ovarian endometrioma.®

Adequate surgical planning can be very well defined

when there is a proper preoperative mapping of the disease

by imaging studies, either ultrasound or magnetic resonance
imaging (MRI).>1%12714 The definition of some aspects of
the intestinal DIE lesions is essential to predefine the surgi-
cal steps of the surgical intervention!®>!* as well as to provide
accurate information for preoperative counseling of patients
contemplating surgical intervention for DIE. In this article,
we present the rationale for the preoperative imaging assess-
ment of intestinal DIE.

Rationale for the Preoperative Imaging Examinations
Several imaging examinations have been used to evaluate the
DIE lesions in the preoperative setting, including transvagi-
nal ultrasound (TVUS), MRI of the pelvis, and transrectal
ultrasound.!%1215-19 Regardless of the imaging examination,
the goal of the preoperative evaluation is to detect the pres-
ence of ovarian endometrioma, deep endometriosis lesions,
and indirect signs of adhesions.

In 2007, Abrao et al' showed that in women with DIE
lesions affecting the rectosigmoid or the retrocervical area,
TVUS had sensitivity, specificity, positive predictive value,
negative predictive value, and diagnostic accuracy supe-
rior to pelvic MRI and gynecological examination (digital

examination). Similarly, Bazot et al'®

compared the value of
the physical examination, the TVUS, the transrectal ultra-
sound, and the MRI in the evaluation of different locations

of DIE lesions, concluding that MRI has similar results to

CLINICAL MEDICINE INSIGHTS: REPRODUCTIVE HEALTH 2016:10 l 1


http://www.la-press.com/clinical-medicine-insights-reproductive-health-journal-j114

http://www.la-press.com
http://dx.doi.org/10.4137/CMRH.S29472
http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
mailto:williamkondo@yahoo.com
http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-reproductive-health-journal-j114


Trippia et al

L\

TVUS and transrectal ultrasound for the diagnosis of intestinal
endometriosis but has higher sensitivity and higher likelihood
ratios for the diagnosis of endometriosis in the uterosacral liga-
ments and vagina.

In the presence of intestinal lesions, the rectosigmoid is
involved in more than 90% of the cases; however, one should
not forget that the ileum, cecum, and appendix may also be
infiltrated by DIE lesions.}? In their series of 100 cases of
DIE affecting the midlow rectum (up to 8 cm from the anal
verge), Chapron et al?® observed a high incidence of associ-
ated involvement of the ileocecal region (12% of lesions of
the ileum, 8% of lesions of the appendix, and 6% of lesions
of the cecum).

Furthermore, there are two basic characteristics of intes-
tinal DIE lesions: multifocality and multicentricity. The for-
mer is defined by the presence of other intestinal DIE lesions
within a 2-cm area to the main lesion, and the latter is defined
by the presence of other DIE intestinal lesions beyond 2 cm
from the main lesion. They seem to occur in 62% and 38% of
surgical specimens, respectively.?!

The success of the surgical treatment is related to the
complete excision of the endometriosis lesions.??3 Therefore,
accurate preoperative diagnosis of the location and extent of
endometriosis lesions is important for the surgical planning of
patients with DIE, especially in those with intestinal involve-
ment. This allows for an adequate preoperative patient coun-
seling and planning of the surgical strategy.

Imaging Patterns of Intestinal DIE Lesions

in Imaging Studies

Our standard imaging protocols for TVUS and pelvic/
abdominal MRI have already been previously described in the
literature!® and they are summarized below.

Imaging protocols.

MRI protocol. Pelvic/abdominal MR1 is performed using a
1.5-T MR imaging system (Achieva—Philips Medical System).
Patients are requested to fast for six hours before the examina-
tion and to maintain moderate repletion of the bladder. Ultra-
sound gel is injected into the vagina (60 mL) and the rectum
(120 mL) to enable better visualization of the dome and the for-
nices of the vagina, the rectovaginal septum, and the spaces of
the posterior compartment of the pelvis (Fig. 1). Scopolamine-
N-butyl bromide, an antispasmodic agent, is administered
intravenously immediately before the examination to attenuate
uterine contractions and to reduce motion artifacts caused by
peristalsis.

Precontrast imaging: Our standard MR imaging pro-
tocol includes the acquisition of axial, sagittal, and coronal
T2-weighted fast spin-echo images (for assessment of the
entire pelvic anatomy and the pathologic changes) and axial
T1-weighted gradient echo images in and out of phase and
with fat suppression (for differentiation between blood and fat).

Postcontrast imaging: Gadolinium chelate (Dota-
rem) is administered intravenously followed by the dynamic

Figure 1. Schematic drawing of the pelvis demonstrating the bladder,
the uterus, the sigmoid, the rectum, the posterior cul-de-sac (in grey),
the retrocervical area (in brown), the posterior vaginal fornix (in pink), the
rectovaginal septum (in orange), the vesicovaginal septum (in red), and
the vesicouterine fold (in green).

acquisition of axial and sagittal volumetric fat-saturated
T1-weighted sequences.

TVUS protocol. Bowel preparation was routinely per-
formed in our patients to ensure a better visualization of the
DIE lesions. On the day before the TVUS, the patient is
requested to have a low-residue diet and administered a mild
orallaxative. One hour prior to the examination, a rectal enema
consisting of 120 mL of sodium diphosphate is performed.

Ultrasound gel is injected vaginally (60 mL) to distend
the dome of the vagina. The transvaginal examination is per-
formed using a 5-9 MHz transducer in order to assess the
ovarian and adnexal regions, the uterus, all the structures and
spaces of the anterior pelvic compartment (bladder, vesicovag-
inal septum, prevesical space, and vesicouterine pouch), and
the posterior pelvic compartment (rectosigmoid, rectovagi-
nal septum, posterior vaginal fornix, retrocervical space, and
pouch of Douglas) (Fig. 1).

The rectosigmoid is usually assessed transvaginally; how-
ever, another possibility is ultrasonographic assessment using
an endoanal probe.

Imaging findings. DIE lesions may have the follow-
ing morphological characteristics in both ultrasound and

MRI10,15-17.

e Nodular lesion

e  Retractile or nonretractile

e  Regular or irregular contours

e With or without endometriosis glands
e Plaque-like lesion

e  Retractile

e Infiltrative
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e Ill-defined margins

e With or without endometriosis glands

Transvaginal ultrasound. The typical image of intestinal
DIE lesion is a solid hypoechoic retractile lesion with irregular
contours, affecting the intestinal wall and promoting infiltra-
tion of it. Most often it affects the anterior wall of the recto-
sigmoid between the 10 and 2 o’clock position in the intestinal
wall, often showing a pyramidal shape, in which the base of
the pyramid is attached to the anterior rectal wall and the apex
is oriented to the retrocervical region (Fig. 2). It may often
involve other structures of the posterior compartment of the
pelvis such as the uterosacral ligaments, the posterior vaginal
fornix, and the posterior uterine serosa, extending or not to
the adnexal regions. Usually, the lesion is restricted to the
muscular layer of the intestinal wall. If the lesion involves a
deeper layer, such as the submucosa, one can observe areas of
disruption of this layer (hyperechoic) of the intestinal wall.

Pelvic/abdominal MRI. On pelvic/abdominal MRI, the
DIE lesion appears isointense to the myometrium on T1-
weighted images and hypointense on T2-weighted images.
When present, the endometriosis glands appear hyperintense on
fat-saturated T'1-weighted gradient echo images, depending on
the presence or not of recent bleeding (Fig. 3). The introduc-
tion of ultrasound gel inside the rectum improves the anatomical
definition of the pelvis on MRI,?* increasing the possibility of
detecting small intestinal lesions (Fig. 4); however, it is difficult
to define which layer of the intestinal wall is affected by the dis-
ease by MRI.

Types of Surgery for the Treatment of Intestinal DIE

Although the purpose of this article is not to demonstrate sur-
gical techniques for intestinal endometriosis, it is important to
have a general idea about the differences between the proce-
dures in order to understand why the preoperative workup can
help in the surgical planning of the disease.

Laparoscopic surgical treatment of intestinal DIE involv-
ing the rectum and/or sigmoid can be separated into two
different surgical concepts: conservative and radical. Conser-
vative surgery can also be called nodulectomy, and it consists
of removing only the endometriosis nodule using one of the

following techniques!>1*:

e Rectal shaving?®—consists of removing the DIE nodule
from the muscle layer of intestinal wall without, however,
completely opening it (ie, not reaching the lumen of the
bowel). The defect in the intestinal wall can be sutured
or not, depending on the depth of resection. It can be
performed by means of two different techniques:

e  Traditional technique: the nodule is first released
from the anterior rectal wall and then the retrocer-
vical area/posterior vaginal fornix will be treated.

e  Reverse technique: the nodule is first released from
the retrocervical area and the posterior vaginal fornix
[with or without the need of colpectomy (resection
of the posterior vaginal fornix), depending on the
case] and then it is shaved off the anterior rectal wall.

e Mucosal skinning—consists of removing the DIE nod-
ule from the bowel deep in the layers of the intestinal

Figure 2. (A) TVUS demonstrating an irregular and retractile hypoechoic nodule of intestinal DIE, (B) with the base of the pyramid adhering to the

anterior rectosigmoid wall and the apex oriented toward the retrocervical area.
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Figure 3. (A) Extensive DIE lesion at the posterior cul-de-sac with infiltration of the rectum, as well as the posterior aspect of the uterus and the uterine
cervix, leading to retroflexion of the uterus. One may observe the hypointense aspect of the lesion on T2-weighted image. (B) T1-weighted TSE sequence
demonstrating iso-signal intensity of the DIE lesion in contact with the rectal wall. An ovarian endometrioma is observed at the left side. (C) Fat saturation
T1-weighted gradient-echo sequence showing an endometriotic gland with recent bleeding within the endometriotic lesion and an ovarian endometrioma

at the left side.

wall, keeping just the mucosa intact. The defect in the
rectal wall is sutured at the end of the procedure.

e  TFull-thickness anterior rectal wall excision (disk resec-
tion)—consists of removing the DIE nodule from the
bowel including all the layers of the anterior rectal wall
using one of the following techniques:

e Scissors or harmonic scalpel and suture.
e Transanal circular stapler—the classic indication for
this procedure includes intestinal DIE lesions on

the anterior wall of the rectosigmoid, smaller than
30 mm in diameter and affecting less than one-third
of the intestinal circumference.!3:1426

e Laparoscopic linear stapler.

The “radical” approach is the resection of the bowel seg-
ment affected by the disease (segmental bowel resection with
primary colorectal anastomosis with or without protective

ileostomy, depending on each case).!3!

rectum

uterus

Figure 4. MRI of the pelvis (sagittal T2-weighted TSE sequence) without (A) and with ultrasound gel (B) injected vaginally and rectally in the same
patient. One may clearly identify an important anatomic definition of the pelvis (uterus, rectum, vagina, and bladder) when the ultrasound gel is used,

allowing for the proper identification of the DIE lesion.
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What Should the Imaging Examinations Show

in Order to Help in the Surgical Planning?

The preoperative imaging examinations of intestinal DIE
lesions should preferably contain the following information,
which are of fundamental importance for the surgeon to plan
the procedure:

e Size of the lesion (longitudinal and transverse
measurements);

e Depth of infiltration in the intestinal wall;

e Percentage of the intestinal circumference aftected by the
disease;

e  Distance between the intestinal DIE lesion and anal verge;

e  Presence of multifocal/multicentric intestinal DIE lesion.

Size of thelesion. The size of the nodule and the percent-
age of bowel circumference involved by the DIE lesion can be
similarly evaluated by MRI and TVUS. They are both impor-
tant because they determine the risk of intestinal lumen’s ste-
nosis, which can lead to symptoms of intestinal subocclusion.

In general, only patients with intestinal DIE lesions
measuring up to 25-30 mm may be candidates for conserva-
tive surgery, either shaving rectal®/mucosal skinning or disk
resection.?® Usually we prefer to address such lesions using the
technique of full-thickness anterior rectal wall disk resection
using the circular stapler. The limit of the resection is the dis-
tance between the envil and the stapler because the DIE lesion
must be “pushed” into the space between them. Some patients
with specific intestinal DIE lesions with up to 40-60 mm in
size affecting less than one-third of the bowel circumference
may be candidates for discoid resection by the double stapling
technique.42728

Depth of infiltration in the intestinal wall. TVUS may
visualize and differentiate the layers of the intestinal wall. The
muscle layers of the intestinal wall (muscularis propria and
muscularis mucosa) are hypoechoic, whereas the serosa, the
submucosa, and the mucosa have increased echogenicity on

ultrasound (Fig. 5).

— T

T

isif:perechoic

BOWEL
WALL

Figure 5. Differentiation of the layers of the bowel wall on TVUS: from
outside to inside, the serosa (S) is hyperechoic, the muscularis propria
(MP) is hypoechoic, the submucosa (SBM) is hyperechoic, the muscularis
mucosa (MM) is hypoechoic, and the mucosa (M) is hyperechoic.

When endometriosis glands and stroma encounter the
smooth muscle of the intestinal wall, they determine proliferation
of smooth muscle and fibrous reaction, which causes thickening
of the muscular layer of the bowel and the specific pattern of
image that is hypoechoic. Most of the intestinal DIE lesions do
not go deeper than the muscularis propria (Fig. 6A), but large
lesions may affect deeper layers of the intestinal wall (Fig. 6B).

On pelvic/abdominal MRI, when the ultrasound gel is
not administered transrectally, the evaluation of the intestinal
wall is made as follows:

e Infiltration of the muscle layer—thickening of this layer
of the bowel wall, hypointense on T2-weighted images.

e Infiltration of the submucosa—thickening of this layer
of the bowel wall, demonstrated by slightly higher signal
shown in the luminal aspect of the intestinal wall.

Although MRI may be useful to detect the involvement
of the muscle layer of the bowel by endometriosis, it fails to
determine whether there is infiltration or not of the submucosa.
'The thickening of the submucosa may be due to infiltration of
this layer by endometriosis (real involvement of the submuco-
sal layer) or distortion and retraction of the submucosal layer
due to inflammatory reaction of the lesion affecting the muscle
layer of the bowel (absence of involvement of the submucosa).

In the authors’ experience, the layers of the bowel wall
are better identified on TVUS compared to pelvic/abdominal
MRI of the pelvis. Our current protocol includes the injection
of ultrasound gel into the vagina and the rectum before the
MRI of the pelvis in order to maximize the identification of
DIE lesions, and whenever bowel endometriosis is identified,
TVUS is performed in order to better evaluate the depth of
infiltration in the bowel wall.

DIE lesions affecting the serosa. DIE lesions infiltrating
only the serosa are not effectively considered as intestinal DIE
lesions. In this case, the nodule can be easily excised from
the intestinal wall using the shaving technique, usually not
requiring to suture the intestinal wall and with a minimal risk
of postoperative bowel complications (fistula).

DIE lesions affecting the muscle layer. Intestinal DIE lesions
that infiltrate the muscle layer may be treated using conserva-
tive or radical surgical approaches, depending on the size of the
lesion. Surgeons with extensive experience with conservative
surgery are able to treat most of these lesions without the need
for segmental bowel resection.?>2%3% Lesions that compromise
the outer muscle layer may be resected by rectal shaving tech-
nique, with or without suture of the intestinal wall. When
there is involvement of the inner muscle layer, the surgical

approach may be defined, in theory, by the size of the lesion:

e In cases of single lesions with up to 25-30 mm, a deep
shaving in the rectal wall may be performed (in fact, a
rectal shaving with mucosal skinning) as well as a full-
thickness anterior disk resection (discoid resection).
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Figure 6. TVUS showing (A) a DIE lesion affecting the anterior rectosigmoid wall up to the muscularis propria, (B) a retrocervical DIE implant affecting
the anterior rectal wall about 8 cm from the anal verge, with some areas of infiltration of the submucosal layer. One may see some areas of interruption of

the submucosal layer of the intestinal wall (white arrows).

e In cases of bulky single lesions, a double discoid resection

14,27,28

with circular stapler or a segmental bowel resection

may be performed.

Although the choice of the procedure to be performed
seems to be theoretically easy, in practice we encounter some
difficulties. Our current routine to address patients with intes-
tinal DIE lesions can be summarized as follows:

e  For single lesions up to 25-30 mm affecting up to the
muscle layer of the bowel, an anterior disk resection with
circular stapler is usually performed, since rectal shav-
ing seems to increase the risk of residual disease in our
experience, because of the difficulty to identify the exact
limits among the healthy tissue, the fibrotic reaction
without disease, the fibrotic reaction with endometrio-
sis glands/stroma, and the diseased tissue affecting the
bowel wall.

e  For single lesions larger than 25-30 mm, a segmen-
tal bowel resection is usually performed; some specific
lesions may be treated using the double discoid resection
with circular stapler.

e For multiple intestinal lesions, regardless of the size, a
segmental bowel resection is usually performed.

Certainly, there are several exceptions to these rules, but
this is a discussion that distances from the main purpose of
the article.

DIE intestinal lesions affecting the submucosa and mucosa.
DIE intestinal lesions that infiltrate the submucosa and the
mucosa are usually resected using full-thickness anterior
intestinal wall disk resection or segmental bowel resection.
The difficulty of performing a disk resection in such cases is
due to the frequent presence of involvement of a large per-
centage of the intestinal circumference by the endometriosis
implant, what may reduce the caliber of the intestinal lumen
and block the progression of the circular stapler. This was
demonstrated by Abrio et al,’! who observed that intestinal
DIE lesions that infiltrate deeper than the internal muscle
layer usually have more than 40% of the circumference of the
rectosigmoid affected. Their conclusion was that these lesions
usually require a segmental bowel resection because classical
indications for disk resection are not applicable.

Percentage of the circumference affected by the
disease. The assessment of the percentage of the circumfer-
ence of the intestinal wall affected by the disease may be con-
ducted by both TVUS (Fig. 7) and MRI (Fig. 8) by means of
the acquisition of images in the transverse axis of the bowel
loop at the point of greatest involvement by the lesion.

Figure 7. TVUS demonstrating a DIE lesion affecting the sigmoid. The lesion infiltrates less than 1/4 of the bowel circumference (approximately

20%—-25%).

6 l CLINICAL MEDICINE INSIGHTS: REPRODUCTIVE HEALTH 2016:10


http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-reproductive-health-journal-j114


A\

Imaging examinations in patients with bowel endometriosis

Bladder

Figure 8. MRI of the pelvis demonstrating a DIE lesion at the
retrocervical area affecting the posterior uterine cervix, posterior vaginal
fornix, right uterosacral ligament, and anterior and lateral wall of the
rectum (about 30% of the intestinal circumference).

As previously discussed, lesions with severe impairment of
the intestinal circumference may cause stenosis of the intestinal
lumen, what may block the passage of the intraluminal circular
stapler, making the discoid resection impossible to be performed.

Distance of the intestinal DIE lesion from the anal
verge. The distance of the DIE lesion from the anal verge

Figure 9. MRI of the pelvis showing a DIE lesion at the retrocervical
region affecting the rectum, 8 cm distant from the anal verge.

is important for surgical planning and preoperative patient
counseling regarding the possible need for protective stoma.
The most serious postoperative complication after DIE
surgery is anastomotic dehiscence/leak that seems to occur in
about 3%—7% of intestinal segmental resection, reaching ele-
vated rates (up to 20%) in cases of low rectal anastomosis.3?33
An independent risk factor for the occurrence of anastomotic
leaks after intestinal segmental resection is the colorectal anas-

tomosis being less than 10 cm away from the anal verge;**%

-OPE - Abdome

I.R. DIAGNOSTICO - - Abdome

10:18:56 AM

10:29:48 AM T

I.R. DIAGNOSTICO - - Abdome 10:20:28 AM

LR. DIAGNOSTICO - OPE - Abdome 10:21:01 AM

* SIGMOID

Figure 10. Transvaginal and abdominal US image demonstrating the multifocal pattern of distribution of DIE: cecum, terminal ileum at the level of the
ileocecal junction, base of the appendix (at the right iliac fossa), rectum (9 cm distant from the anal verge), and sigmoid (13 cm distant from the anal verge).
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therefore, it is advisable to consider a temporary protective
ileostomy in these cases.

'This distance can be determined by TVUS using the peri-
toneal reflection as the main point of reference, which is located
about 7-8 cm from the anal verge. The measurement of this
distance on pelvic/abdominal MRI is more accurate because
of better anatomic resolution in the sagittal T2 sequence. It
is recommended to respect the rectal and sigmoid curvatures
when measuring this distance (Fig. 9).

Presence of multifocal or multicentric lesions. In the
presence of multifocal or multicentric lesions (Fig. 10), the
option of surgery is usually restricted to intestinal resection in
order to obtain the complete treatment of the disease.

Conclusion

DIE is a complex disease that usually requires a complex sur-
gical treatment. The appropriate preoperative workup using
imaging examinations may allow for an accurate preoperative
diagnosis of the location and extent of the disease, which is the
key point for the adequate surgical planning in these patients.

Abbreviations
DIE, deep infiltrating endometriosis; TVUS, transvaginal

ultrasound; MRI, magnetic resonance imaging.
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