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background: Deep endometriosis invading the bowel constitutes a major challenge for the gynecologist. In addition to the greater impact
on pain, the high incidence of surgical morbidity involved with bowel endometriosis poses a therapeutic dilemma for the surgeon. Intestinal
involvement by deep endometriotic nodules has been estimated to occur in 8–12% of women with endometriosis. Individual and clinical
factors, pre-operative morphologic characteristics from imaging, surgical considerations and impact on quality of life are critical variables that
should be considered in determining the best therapeutic strategy for a patient with deep endometriosis involving the sigmoid and/or the
rectum. Pre-operative planning is fundamental for defining the optimal therapeutic strategy; patient counseling of treatment options, and
when surgery is indicated, involvement of a multidisciplinary surgical team is required.
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methods: The PubMed and Cochrane database were searched for all original and review articles published in English, French and Italian, until
June 2014. Search terms included ‘deep endometriosis’, ‘surgical and clinical approach’, ‘bowel disease’, ‘quality of life’, ‘management of deep
endometriosis’. Special attention was paid to articles comparing features of discoid and segmental resection.

results: The rationale for the best therapeutic options for patients with deep endometriosis has been shown and an evidence-based treat-
ment algorithm for determining when and which surgical intervention may be required is proposed. In deciding the best treatment option for
patients with deep endometriosis involving the sigmoid and rectum, it is important to understand how the different clinical factors and pre-
operative morphologic imaging affect the algorithm. Surgery is not indicated in all patients with deep endometriosis, but, when surgery is
chosen, a complete resection by the most appropriate surgical team is required in order to achieve the best patient outcome.

conclusion: In women with deep endometriosis, surgery is the therapy of choice for symptomatic patients when deep lesions do not
improve with a medical treatment.

Key words: deep endometriosis / ultrasound / MRI / minimally invasive surgery / recurrence

Introduction
Deep endometriosis (DE) invading the bowel constitutes a major
challenge for the gynecologist. In addition to the greater impact on
pain (Fauconnier and Chapron, 2005; Jacobson et al., 2009), the high in-
cidence of surgical morbidity involved with bowel (Vercellini et al., 2009a;
Roman et al., 2011; Ruffo et al., 2012) poses a therapeutic dilemma for
the surgeon (Chapron et al., 2004; Abrao et al., 2007). Intestinal involve-
ment by deep endometriotic nodules has been estimated to occur in
8–12% of women with endometriosis (Seracchioli et al., 2007; Wills
et al., 2008), and colorectal disease represents almost 90% of these
cases (Coronado et al., 1990; Bailey et al., 1994; Tran et al., 1996;
Jerby et al., 1999; Remorgida et al., 2007; De Cicco et al., 2011).

Deep endometriosis is defined as endometriosis involving the bowel
only if the muscularis layer is affected (Chapron et al., 2010) (Fig. 1).
Lesions with dense adhesions and/or endometriotic infiltration up to
the bowel serosa are not considered DE, because these lesions usually
are ,5 mm in depth. To determine the best therapeutic options for
patients with DE involving the sigmoid and/or rectum, it is important
to understand the roles of clinical factors, pre-operative morphologic
characteristics from imaging, surgical considerations, recurrence rate
and impact on quality of life. The analysis of all these parameters maycon-
tribute to restraining the current trend toward excessive use of laparo-
scopic colorectal resections (Acién et al., 2013).

The present review produces an overview of the main critical factors
that should be considered in determining the best therapeutic options for
patients with DE and proposes an evidence-based treatment algorithm in
determining when may be required and which surgical intervention
should be chosen.

Methods
This review is based upon a literature search in PubMed and Cochrane data-
base focusing on original and review articles published in English, French and
Italian, until June 2014. Search terms included ‘deep endometriosis’, ‘surgical
and clinical approach’, ‘bowel disease’. Special attention was paid to articles
comparing features of discoid and segmental resection. Reference lists from
all relevant original articles and review articles were consulted in order to
identify additional studies. This preliminary search resulted in 291 articles.
To ensure the relevance of the publications retrieved, additional inclusion cri-
teria were applied which contained an explanation of the surgical technique
used as well as an adequate follow-up phase describing data on at least one of

the following terms: post-operative complications, evaluation of pain (dys-
menorrhea, dyspareunia, chronic non-menstrual pelvic pain) and manage-
ment of deep endometriosis. This second screening resulted in 167
citations. Additionally, the terms: quality of life (pre-operative versus post-
operative), fertility and recurrence rate were also considered, resulting in
35 articles. The citations whose content did not address the specific pro-
posed objectives in this study were excluded. Finally, a total of 122 articles
were retained for analysis.

Clinical symptoms
and co-morbidities
Compared with peritoneal and ovarian endometriosis, DE is associated
more frequently with dysmenorrhea, dyspareunia, noncyclic pelvic pain
and infertility (Ruffo et al., 2010; Chapron et al., 2012), as well as specific
bowel symptoms, including cyclic bowel alterations, dyschezia and rectal
bleeding (Remorgida et al., 2007). The bowel disease affects patient
quality of life as it can increase the number of evacuations or cause pro-
gressive constipation leading to bowel obstruction (Bailey et al., 1994;
Garry et al., 2000; Redwine and Wright 2001; Darai et al., 2007a;
Dousset et al., 2010; Fourquet et al., 2011). A prospective study per-
formed by Roman et al. (2012) demonstrated that women presenting
with rectal endometriosis were more likely to present a high prevalence
of digestive complaints, such as cyclic defecation pain and cyclic constipa-
tion, although these complaints were also frequent in women with deep
endometriosis without digestive involvement. Rectal stenosis was
observed in 26.4% of women with rectal endometriosis, suggesting
that various digestive complaints may be unrelated to rectal infiltration
by the deep endometriotic nodules. Symptoms can be similar to irritable
bowel syndrome and may even mimic colonic adenocarcinoma (Haggag
et al., 2011). The degree of symptoms may not be correspondent to the
size of the lesions and painful symptoms are not indicative of surgical
intervention. Some patients with extensive rectosigmoid endometriosis
can be almost asymptomatic (Chapron et al., 2010), while others with
small lesions can present severe symptoms. This makes it more difficult
to indicate an intervention, especially with radical surgery (Daraı̈ et al.,
2007b).

In several patients, the presence of deep endometriosis coincides with
other forms of endometriosis. When only rectosigmoid lesions patients
were evaluated, 48 and 84% had ovarian endometriosis and retrocervical
lesions, respectively (Goncalves et al., 2010). These findings are relevant
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considering the other possible sites whenever the disease is present in
the bowel (Chapron et al., 2003). Both superficial peritoneal and
ovarian endometrioma may be found in association with DE in variable
percentages, thus contributing to the intensity of painful stimuli as well
as to the infertility status (Chapron et al., 2012), and also contributing
to the question of whether DE is an independent form of the disease
or represents the most severe clinical representation (Acién and
Velasco, 2013). Indeed, some cases of DE are described at a second
surgery for endometriosis, and the history of a previous surgery is a
marker for severity of the disease (Sibiude et al., 2014). In a series of
recent studies, it has been shown that DE is associated in .70%
of cases with adenomyosis (Lazzeri et al. 2014), raising the question of
common pathogenic mechanisms underlying such pathologies (Ferrero
et al., 2009a, b; Di Donato and Seracchioli, 2014). Other concurrent
chronic inflammatory diseases have also been found in association with
DE, such as inflammatory bowel disease (Jess et al., 2012).

The relationship between DE and infertility is controversial (van Dijk
et al., 2011). There are no studies showing that bowel endometriosis
causes more infertility than other locations of the disease, and in most
cases of bowel disease, the other sites are also compromised (Somigliana
et al., 2007; Chapron et al., 2009). So it is difficult to determine the spe-
cific contribution of each affected sites. Individual (age, hormonal status,
desire for fertility) and clinical factors (intensity of pain, pre-operative

findings) should be considered in the treatment algorithm of patients
with DE. Surgery should be indicated only in the following situations:
(i) patients who present with significant pain such as dyspareunia and
dyschezia (VAS . 7) (Anaf et al., 2000; Chapron et al., 2012) that
results in major impairment of quality of life; (ii) patients who present
with signs of bowelobstruction; and (iii) patients who have failed previous
in vitro fertilization (IVF) cycles (Littman et al., 2005). Symptomatic
patients approaching menopause may be treated more conservatively,
in comparison to younger patients with advanced disease and severe
symptoms.

Asymptomatic patients whose lesions were diagnosed on clinical
exam and/or radiologic findings do not systematically warrant surgery.
However, a large lesion that compromises the lumen of the recto-
sigmoid, a severe hemorrhage, or a progressive disease, can be an
indication for surgery (Bachmann et al., 2014).

The best treatment approach for infertile patients with asymptomatic
bowel lesion is still controversial. There is only one prospective study
showing that surgery improved IVF for patients with bowel endometri-
osis. This study was limited however by its lack of proper randomization
(Bianchi et al., 2009). Only after two IVF failures should bowel surgery be
considered due to the lack of Level I evidence that surgery may improve
pregnancy rates. In cases of infertility associated with pain, both options
of surgery and ART have been shown to result in a satisfactory chance of

Figure 1 Transvaginal ultrasound showing a hypoechoic lesion suggesting endometriosis compromising the muscularis layer of the rectum.
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pregnancy (De Ziegler et al., 2010). When surgery is indicated, there are
two options concerning the surgical modalities. Firstly, the pregnancy
rate after minimally invasive procedures (shaving and discoid excision)
seemed to be higher in a preliminary study, when compared with seg-
mental resection (Mohr et al., 2005). Secondly, some studies have
demonstrated high pregnancy rates after laparoscopic bowel resection,
for symptomatic women: from 41.6 to 45.5% of women wishing to con-
ceive after surgery (Daraı̈ et al., 2008; Ferrero et al., 2009a, b; Minelli
et al., 2009; Meuleman et al., 2014). If the pain is not severe and the
desire for pregnancy is the priority, proceeding to ART is the best ap-
proach. On the other hand, in cases with debilitating pain, in patients
with moderate (stage III) or severe (stage IV) endometriosis (intestinal
and/or other sites of disease), surgery is indicated first and ART is pro-
posed when no pregnancy occurs, resulting in a delay of .6 months
(Pagidas et al., 1996).

In a prospective, multicenter study performed by Ballester et al.
(2012), ICSI–IVF offered a high cumulative pregnancy (CPR) rate in
patients without prior surgery for deep infiltrating endometriosis. A pro-
gressive increase in the CPR was observed after one, two and three
ICSI–IVF cycles/patient, 29.3, 52.9 and 68.6%, respectively. However,
determinant factors of the CPR should be considered, such as the pres-
ence of adenomyosis, anti-Mullerian hormone levels and the patient age.
In patients with colorectal endometriosis, the presence of adenomyosis
appears to be a negative determinant factor of fertility outcome in
ICSI–IVF.

A review evaluating the effect of conservative surgery for rectovaginal
and rectosigmoid endometriosis on reproductive performance demon-
strated that the mean pregnancy rate after surgery in all patients who
wanted to become pregnant, independently of pre-operative fertility
status and IVF performance, was 39%, but in patients who conceived
spontaneously, the pregnancy rate was only 24% (Vercellini et al., 2012).

When the patient’s priority is to conceive, there is no clear consen-
sus (first surgery or first ICSI– IVF), which determines the fertility
outcome. Within this same reasoning, the results of Cohen et al.
(2014) suggested a potential benefit of combining surgery and
medically assisted reproduction (in vitro fertilization and intrauterine
insemination) on fertility outcomes in patients with bowel endometri-
osis, whereas in patients with DE without bowel involvement, a high
spontaneous pregnancy rate was reported.

Recently, in preliminary results related to women with colorectal endo-
metriosis, the overall pregnancy rateafter primary surgery, followed or not
by IVF, reached up to 66% (ENDORE – WCE Sao Paolo, 2014).

For asymptomatic patients and when the pelvic pain is not a deleteri-
ous symptom to the patient, assisted reproductive technology must be
the first-line option for the treatment of infertility.

Modalities for pre-operative
diagnosis of deep endometriosis
Deep endometriotic nodules involving the retrocervical region, uterosa-
cral ligaments, vagina and recto-sigmoid must be accurately detected
pre-operatively, so, the adequate use of complementary diagnostic
methods is very important. The use of the ENZIAN-score (Tuttlies
et al., 2005) can also be helpful for planning the surgical procedure.

In multiple published studies, transvaginal ultrasound (TVUS) with
bowel preparation has shown a superior sensitivity (75–98%) for

detecting DE compared with magnetic resonance imaging, transrectal
ultrasonography, computer tomography and clinical examination
(Abrao et al., 2007; Pronio et al., 2007). When endometriosis involves
the recto-sigmoid, TVUS with bowel preparation is able to define not
only the size and number of lesions, but also the depth of invasion into
the bowel wall and the distance from the anal verge (Guerriero et al.,
2008; Hudelist et al., 2009; Goncalves et al., 2010). For these patients,
pre-operative TVUS must be the first-line imaging modality (Piketty
et al., 2009; Goncalves et al., 2010). Recently, a well-defined protocol
for performing an accurate TVUS evaluation in cases of DE has been pro-
posed and may represent a valid pre-surgical approach (Exacoustos et al.
2014). Some authors recommend that the pre-operative work-up
should also include a colonoscopy and magnetic resonance imaging
(MRI) (Zanardi et al., 2003). Meuleman et al. (2011) described that, in
59% of the studies analyzed, the pre-operative assessment of bowel
endometriosis included barium enema (26%), computerized tomo-
graphy (31%) and/or MRI (28%). After diagnosis, pre-operative planning
along with patient counseling is fundamental for defining the optimal
therapeutic strategy and, when surgery is indicated, involvement of a
multidisciplinary surgical team is required.

Anatomical and histological
characteristics
According to the Sampson’s theory concerning endometriosis patho-
genesis (Sampson, 1927), endometriotic lesions affect the recto-sigmoid
starting from the serosa, invade towards the lumen of the bowel and
finally infiltrate the rectal wall. The fibrotic component represents
around 80% of the lesions in cases of intestinal endometriosis and there-
fore, surgical management is more difficult (Thomassin et al., 2004).
In this context, it is important to evaluate the surgical treatment carefully,
considering the risk of complications associated with these complex pro-
cedures (Abrao et al., 2006; Benbara et al., 2008). With this understand-
ing, it is important to precisely define the parameters that are crucial to
determine the best surgical approach. These parameters are described
below.

Number of intestinal DE lesions
Multifocality is one of the main characteristics of DE, especially when the
intestinal tract is involved (Chapron et al., 2003). When deep endomet-
riosis affects the recto-sigmoid, multifocal bowel lesions are observed in
40% or more patients (Remorgida et al., 2005; Chapron et al., 2006).
Kavallaris et al. (2003) reported that for rectal endometriosis, multifocal
involvement (defined as presence of deep lesions within 2 cm area of the
main lesions) and multicentric involvement (defined as a satellite deep
nodule found .2 cm from the main lesions) were observed respectively
in 62 and 38% of the cases. These histopathological observations were in
accordance with the observations of Anaf et al. (2004) who demon-
strated that deep endometriotic lesions infiltrate the large bowel wall
preferentially along the nerves, even at a distance from the palpated
nodule, while the mucosa is rarely and only focally involved.

Size of the intestinal DE lesion(s)
Lesions larger than 3 cm in diameter require a segmental resection in
order to avoid significant distortion of the bowel axis and subsequent
stricture (Abrao et al., 2008; Moawad et al., 2011). Alternatively, an
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original technique using combined laparoscopic and transanal ap-
proaches, including deep rectal shaving, followed by transanal full-
thickness disc excision was performed in a 30-year-old nullipara.
Rectal stenosis was due to a large endometriotic nodule infiltration
measured over 30 mm in diameter. The authors support that this
conservative technique is feasible in large low rectal endometriosis and
can prevent complications inherent to low colorectal resection
(Roman et al., 2014; Roman and Tuech, 2014a, b). Fibrotic tissue must
be considered part of the lesions, as evidence suggests that estrogen
and progestogen receptors are present not only in glands and stroma
but also in the smooth muscle and fibrosis surrounding the lesions of
bowel endometriosis (Noël et al., 2010). We recommend complete
excision of the surrounding fibrotic tissue during surgery in order to
prevent disease recurrence. A discoid resection could be considered
only for nodules smaller than 3 cm (Remorgida et al., 2005;
de Almeida et al., 2014).

Extent of bowel circumference involvement
The extent of the bowel circumference compromised is positively corre-
lated with the depth of the endometriotic nodule invasion into the bowel
wall (Abrao et al., 2008). In this study, it was demonstrated that when the
DE involves the rectum and/or sigmoid deeper than the submucosal
layer, the circumference of the bowel affected by the disease is higher
than 40% (Abrao et al., 2003). For these situations, removing a disk
that compromises .40% of the circumference of the rectum could
put the patient at risk for bowel stenosis.

Depth of lesions
It is also important to consider how deeply the bowel wall is infiltrated by
endometriotic lesions. The lesions of the serosawithout infiltration of the
muscularis are superficial, and may not justify any specific surgical bowel
procedure (Chapron et al., 2003). In a literature review, Meuleman et al.
(2011) reported that 95% of the patients undergoing bowel resection
anastomosis had bowel serosa involvement; 95% had lesions infiltrating
the muscularis while 38% had lesions infiltrating the submucosa and 6%
had lesions infiltrating the mucosa.

Distance to the anal verge
The distance of the inferior border of the lowest bowel lesion to the anal
verge should be evaluated pre-operatively. The surgical treatment of low
rectal lesions (defined as ,5–8 cm from the anal verge) is associated
with a higher risk of post-operative anastomotic leaks (Ruffo et al.,
2010) and transient neurogenic bladder dysfunction (Dousset et al.,
2010). However an innovative technique combining a laparoscopic and
transanal approach can be applied to remove the full thickness of the in-
filtrating endometrial nodules of the lower and middle rectum. This tech-
nique avoids post-operative complaints, especially rectal stenosis and
denervation and its related symptoms (Bridoux et al., 2012; Roman
and Tuech, 2014b). It is therefore critical to obtain this information
prior to surgery (Pronio et al., 2007; Goncalves et al., 2010).

Histological pattern classification
Histologic patterns associated with endometriosis may be well-
differentiated glandular, pure stromal, glandular or mixed differentiation,
or pure undifferentiated glandular (Abrao et al., 2003). Deep infiltrative
lesions are significantly associated with the undifferentiated glandular
pattern (Abrao et al., 2003; Kamergorodsky et al., 2009) and with

disease stages III and IV (Abrao et al., 2003). This finding suggests that un-
differentiated endometriotic lesions (when the epithelium is flattened or
low cuboidal, with no correspondence with eutopic endometrium) pos-
sibly the result from the tissue’s inability to respond to suppressor effects
of the peritoneal fluid, allowing these endometrial foci to infiltrate more
deeply (Kamergorodsky et al., 2009).

Lymphatic dissemination
After segmental bowel resection for deep endometriosis, lymph node
involvement is observed between 26 and 42% of the cases and is corre-
latedwith the severityof the disease (Abrao et al., 2006; Noël et al., 2008;
Mechsner et al., 2010). Lymph node involvement is correlated with the
size of the bowel lesion (Abrao et al., 2006; Noël et al., 2008; Mechsner
et al., 2010), the percentage of the intestinal wall affected by the deep
nodule (Abrao et al., 2006) and the presence of lymphovascular invasion
which can contribute to post-operative recurrence (Noël et al., 2008).

Parameters to be considered for surgery
The size of the lesions, depth of infiltration, percentage of the intestinal
wall circumference infiltrated and lymph node involvement are all corre-
lated and are not independent parameters. Because of these findings,
complete resection of large size nodules with lymphovascular involve-
ment is important in order to avoid residual disease. The rate of recur-
rence has been correlated with the completeness of surgical excision
(Sibiude et al., 2014). Similar conclusions were obtained by Nirgianakis
et al. (2014), when clinical and histological characteristics were examined
as possible predictive factors for bowel endometriosis recurrence after
laparoscopic segmental bowel resection. Three independent predictor
factors, positive bowel resection margins, age ,31 years and body
mass index ≥23 kg/m2, were also significantly associated with recur-
rence which was observed in 16% of patients. Additionally as the sur-
geon’s skills increase, the surgery becomes more complete and the
recurrence rate significantly decreases (Carmona et al., 2009).

To summarize, the complete exeresis of bowel endometriotic lesions
could be most effective for avoiding recurrence of the disease, but this
depends upon the parameters described above: the number, size and
depth of intestinal nodules, associated fibrosis, rectal circumference
involvement, lymph node involvement and distance to the anal verge.

Surgery, complications
and recurrences
The complete excision of all endometriotic lesions is the main objective
of both laparoscopic and laparotomic surgeries which require a multidis-
ciplinary approach (Possover et al., 2000; Keckstein and Wiesinger,
2005) and highly skilled surgeons.

Laparoscopic excision of deep infiltrating bowel endometriosis
has become a frequently used treatment modality, and segmental
bowel resection has been performed in many cases, despite the relatively
high rate of morbidity. However, in most of the studies (Ford et al., 2004;
Campagnacci et al., 2005; Mohr et al., 2005; Brouwer and Woods, 2007;
Pereira et al., 2009), the indication of segmental resection instead of
more conservative surgery methods is often not documented, and
there are few studies comparing the results of different surgical techni-
ques. Three studies have provided results related to the comparison of
different surgical approaches (nodule excision, shaving and segmental
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resection) for the management of women presenting colorectal endo-
metriosis and its impact on digestive symptoms (Roman et al., 2010,
2011, 2013). Most of the authors also do not compare the quality of
life for women after radical surgery with others who have not undergone
bowel resection. In these conditions, it is difficult to determine whether a
greater or similar health improvement can be achieved with less aggres-
sive surgery (Acién et al., 2013). However according to Roman et al.
(2013), post-operative digestive symptoms may be associated with dif-
ferent surgical philosophies regarding radical and conservative
approached (colorectal resection and shaving/rectal nodule excision, re-
spectively). For women managed for rectal endometriosis, better func-
tional outcomes were observed in those who underwent conservative
surgical approaches aiming at rectal conservation instead of routine
radical rectal excision.

The three options in the surgical treatment of endometriosis of the
rectosigmoid include: (i) the shaving technique (Donnez and Squifflet,
2010; Mabrouk et al., 2011; Roman et al., 2011; Moawad and Caplin,
2013); (ii) resection of the endometriotic nodule (nodular resection)
(Reich, 1997; Fanfani et al., 2010; Oliveira et al., 2014); and (iii) segmental
resection with end-to-end anastomosis (Panebianco et al., 1994;
Duepree et al., 2002; Abrao et al., 2008; Dousset et al., 2010; Roman
et al., 2011). Figures 2 and 3 represent nodular and segmental bowel
resection of endometriotic lesions respectively.

For advanced endometriosis with bowel extension, different nerve
sparing techniques used in surgeries for pelvic malignant disease are suc-
cessful in reducing functional problems (urine retention, constipation,
sexual dysfunction) related to pelvic denervation after surgery (Maas
et al., 1999; Possover et al., 2005; Landi et al., 2006).

Both major and minor surgical complications have been reported after
surgical excision of deep endometriosis involving the bowel. These
include: fistula (0–14%) (Duepree et al., 2002; Keckstein and Wiesinger,
2005; Ruffo et al., 2010), hemorrhage (1–11%) (Darai et al., 2007a;
Seracchioli et al., 2007), infections (1–3%) (Meuleman et al., 2009;
Ruffo et al., 2010), laparoconversion (up to 12%) (Dubernard et al.,
2006; Darai et al., 2007a), and bladder (1–71%) and bowel (1–15%) dys-
function (Mangler et al., 2008; Ruffo et al., 2010) such as post-operative
severe constipation (Armengol-Debeir et al., 2011). Considering
the major complications, there are three frequently observed risk
factors: opening of the vagina at the time of the bowel surgical procedure
(Meuleman et al., 2011); excessive use of electrocoagulation that may in-
crease the risk of rectovaginal fistulae and abscesses, as it can lead to ne-
crosis of the posterior vaginal cuff (Dubernard et al., 2006); and surgical
treatment of low rectal lesions (,5–8 cm from the anal verge) which
increases the risk of anastomotic leaks (Ruffo et al., 2010; Trencheva
et al., 2013).

It is difficult to interpret the relevance of the complications because the
morphologic aspects of the disease, such as the location, size and diam-
eter of nodule(s), are not always specifically reported (De Cicco et al.,
2011). Nonetheless, it is important to note that the overall quality of
life of patients with bowel endometriosis submitted to bowel surgery
is significantly improved (Dousset et al., 2010; Bassi et al., 2011;
Moawad et al., 2011).

Brouwer and Woods (2007) described in their review that the type of
surgical approach does not change the rate of complications. However
many factors are affected by the surgeon’s learning curve, such as
the rate of conversion, operating time, complication rate and surgical
effectiveness (Carmona et al., 2009). Despite this, complications can
occur even among experienced surgeons (Haggag et al., 2011).

Data regarding recurrence rates after surgical treatment of DE are
scarce, since most studies available have analyzed recurrence of
ovarian endometriomas (Fedele et al., 2004; Li et al., 2005; Vercellini
et al., 2006). According to Meuleman et al. (2011), when considering
a follow-up period .2 years, in general, the recurrence rate after
surgery observed in several studies varied between 4 and 25%. When
comparing bowel resection anastomosis groups and mixed study
groups (full-thickness disc excision, bowel resection anastomosis,
shave/superficial excision), the recurrence rates were 5.8 and 17.6%,
respectively.

In a recent review, the surgical treatment of DE provides excellent
results, with .85% of women showing complete improvement of
symptoms and recurrence rates lower than 5% (Koninckx et al., 2012).
Recurrence of deep endometriosis can be invariably considered a
result of incomplete surgery (Vignali et al., 2005; Koninckx et al.,
2012). The indication of a second surgery must be based on a meticulous
evaluation of risks and benefits, since it has been demonstrated that
repeat conservative surgery for DE has the same efficacy and limitations
as primary surgery (Vercellini et al., 2009a; Berlanda et al., 2010). When a
second surgical approach is intended, definitive surgery (hysterectomy
and bilateral oophorectomy) promotes the best results and must be
considered, particularly in women over 40 years old and who do not

Figure 2 Endometriosis lesion with ,3 cm of longitudinal diameter
being resected with a circular stapler (disc resection).

Figure 3 Segmental resection of the rectum for a multifocal
endometriosis.
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wish to conceive (Vercellini et al., 2009b). Alternatively, it has been
shown that hormonal and non-hormonal medical treatments may
provide a good efficacy for the treatment of pain in women presenting
recurrent DE (Razzi et al., 2007; Rocha et al., 2012; Borghese et al.,
2014). When dealing with recurrence of DE, it is important to distin-
guish between pain control and fertility as the main goal of treatment.
For patients in whom fertility is the aim, there is clear evidence that
assisted reproductive technology leads to better results compared
with a second operation (The Practice Committee of the ASRM,
2006; Vercellini et al., 2009c; Berlanda et al., 2013).

The modern management
of bowel endometriosis and
quality of life
The treatment algorithm for deep endometriosis compromising the
bowel must be individualized (Fig. 4). Critical clinical factors such as
the age of the patient, intensity of pain (VAS . 7), risk of bowel obstruc-
tion and desire for pregnancy should be considered. Asymptomatic
patients with deep intestinal nodule do not require surgery and must
be followed clinically (for pain symptoms) and perhaps sonographically

(for enlargement of lesion that may compromise bowel lumen) (Abrao
et al., 2007; Hudelist et al., 2009; Goncalves et al., 2010).

For asymptomatic patients, the indications for surgery are limited to
the risk of bowel obstruction and, possibly, the aim for fertility after
IVF failures. For patients who are not interested in pregnancy, medical
treatment should be the first option (Vercellini et al., 2010). Surgery is
then indicated when patients with pelvic pain do not respond to
medical treatment. When surgery is chosen, complete resection of
endometriosis should be performed in order to reduce the risk of re-
sidual disease (Carmona et al., 2009; Sibiude et al., 2014). Bowel resec-
tion with end-to-end anastomosis is preferred to nodule resections in
cases of multiple intestinal nodules (to avoid multiple risky sites for dehis-
cence in the bowel), nodules located in the sigmoid, lesions .3 cm in
size, and deep intestinal lesions involving the submucosa and/or mucosa.

Oxidized regenerated cellulose can be considered after laparoscopic
surgery for endometriosis in the prevention of adhesions (Ahmad et al.,
2008). In a similar context, the safety and effectiveness of Seprafilm adhe-
sion barrier, in relation to abdominal or pelvic abscess and pulmonary em-
bolism, when administered to patients undergoing abdominopelvic
surgery has been confirmed. However, when Seprafilm was used for
fresh bowel anastomosis, anastomotic leaks, fistula, peritonitis, abscess
or sepsis, occurred more frequently in a subpopulation of patients (Beck
et al., 2003).

Figure 4 Treatment algorithm for deep endometriosis compromising the bowel. VAS: visual analogic scale.
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Imaging technology and adequate training in techniques have made it
possible to identify the precise characteristics of deep endometriotic
nodules pre-operatively (Chapron et al., 1998; Abrao et al., 2007).
The detailed imaging findings allow us to define and plan the optimal pro-
cedure prior to surgery. This permits proper patient counseling and se-
lection of an appropriate multidisciplinary surgical team to achieve the
best patient outcome (De Ziegler et al., 2011).

Although there are no specific data focused on DE post-operative
management, post-operative prescription of hormonal treatment after
cystectomy for endometrioma is effective for secondary prevention of
recurrence (Vercellini et al., 2010) and pelvic pain (Seracchioli et al.,
2009). Furthermore, recurrence of disease must be differentiated from
persistence that results from incomplete excision (Sibiude et al., 2014).
When a sizable deep nodule that compromises a large circumference
of the bowel is detected pre-operatively, the patient should be counseled
regarding the greater risk of persistence of residual disease when com-
plete excision is not accomplished.

Intestinal endometriosis significantly impacts the quality of life (QoL)
of the patients due to its association with chronic pelvic pain, dysmenor-
rhea, deep dyspareunia and cyclic bowel alterations (Garry et al., 2000;
Redwine and Wright, 2001; Dubernard et al., 2006, 2008). The main
objective of any treatment for intestinal endometriosis is to offer the
best possible relief from these symptoms, thus improving the quality of
life of these women. Medical treatment is only suppressive and does
not cure the deep endometriosis probably because of the fibrotic com-
ponent which represents around 80% of the lesions in cases of intestinal
endometriosis (Thomassin et al., 2004; Darai et al., 2005). This rein-
forces the importance of the indication of surgical treatment (Benbara
et al., 2008; English et al., 2014; Laas et al., 2014). However, medical
treatment is effective for symptom relief (Ferrero et al., 2010) in numer-
ous patients who consequently do not need surgery.

Bassi et al. (2011) used the SF-36 to evaluate the QoL of patients
with bowel disease submitted to a segmental resection of the rectum.
A significant increase was found after surgery in the mean scores for all
the domains in this questionnaire as well as total scores, confirming the
beneficial role of this surgical treatment in relieving the symptoms of
rectosigmoid endometriosis and consequently in improving the QoL of
these patients.

Preliminary results of an evaluation of post-operative gastrointestinal
symptoms related to radical and conservative surgery for rectal
endometriosis have also been reported by Roman et al. (2013). Signifi-
cant improvement in Qol was achieved for women who underwent
conservative surgical approach, based on the results obtained from
gastrointestinal standardized questionnaires (Knowles-Eccersley-Scott
Symptom Questionnaire, Gastrointestinal Quality of Life Index, and
depression/self-perception Fecal Incontinence Quality of Life Score).

Conclusions
In deciding the best treatment option for patients with deep endometri-
osis involving the sigmoid and rectum, it is important to understand how
different clinical and pre-operative morphologic factors from clinical
assessment and imaging affects the algorithm. Although surgery is not
indicated in all patients with deep endometriosis, when surgery is
chosen, a complete resection of the endometriosis by the most appro-
priate surgical team should be provided with the goal to achieve the
best patient outcome.
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