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Prevention of the recurrence
of symptom and lesions after
conservative surgery
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the treatment of endometriosis

since medical treatment alone is
often inadequate. Surgical excision of
lesions (conservative surgery) has
been shown to both improve pain and
enhance fertility (1), and conservative
surgery is preferred over radical surgery
because most women with endometri-
osis are of reproductive age. Until the

S urgery is frequently selected for

early 1990s, it was believed that the na-
ture of endometriosis was “static” and
that postoperative recurrence was rela-
tively rare (2). However, a recent sys-
tematic review of the literature
estimated the recurrence rate of endo-
metriosis to be 21.5% at 2 years and
40%-50% at 5 years (3), which is
much more frequent than previously
believed. Although surgical excision
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of endometriosis both improves pain
and enhances fertility, recurrence and
repeated surgery can further exacerbate
pain and reduce fertility (4), which in
turn impacts quality of life and in-
creases personal as well as social costs.
Therefore, it is crucial to prevent the
recurrence of symptoms and lesions af-
ter conservative surgery to maintain
the improvement in pain and enhance-
ment in fertility for as long as possible
(5-8).

The purpose of this article is to re-
view the evidence regarding the pre-
vention of postoperative recurrence of
endometriosis reported since the
1990s. We conducted a search of the
MEDLINE  database  (http://www.
nlm.nih.gov/medlineplus/) using
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combinations of the following key words: “endometriosis,”
“endometrioma,” “endometrial cyst,” “recurrence,” and
“prevention.” The search was limited to peer-reviewed,
full-text articles in the English language published between
January 1990 and July 2015. Randomized controlled trials
(RCTs) with prospective and retrospective cohorts investi-
gating the efficacy of postoperative medications prescribed
for more than 6 months are described in the tables, although
studies with shorter medication periods are discussed in the
text. A manual search of review articles and cross-
references completed the search.

"o

Pathogenesis of Recurrences

There are two possible pathogeneses leading to the recurrence
of endometrial lesions: regrowth of residual lesions and de
novo lesion formation. Vignali et al. (9) found that the recur-
rence of deep endometriosis observed in a second operation
often occurred in the same area of the pelvis that was involved
in the first operation. With regard to endometrioma, the ma-
jority of recurrent cases (88.7%) involved the formerly treated
ovary (3). It is also possible that regrowth can occur from a
satellite lesion in areas with multiple endometriotic foci that
are independent of the primary lesion (10). Surgery, especially
conservative, is sometimes insufficient to completely remove
these lesions; therefore, lesions frequently redevelop
postoperatively.

Other studies suggested that recurrence may originate
from de novo endometriosis lesions through retrograde
menstruation (3). Bulletti et al. (11) reported that laparoscopy
plus ablation of the endometrium effectively eliminated
recurrence. This finding supports a role of eutopic endome-
trium in recurrence, although this evidence is challenged by
the case of endometriosis recurrence after hysterectomy
(12). In this context, it is interesting to introduce the notion
that not only the retrograde endometrium but also ovulation
may cause endometriosis, which is supported by the observa-
tion that ovarian endometrioma develops from a growing fol-
licle {13} or the corpus luteum (14).

In comparison with endometriosis lesions, the pathogen-
esis of the recurrence of endometriosis-associated symptoms
seems more complicated. A correlation has been demon-
strated between the lesion site and pain (15); for instance,
deep dyspareunia is associated with a deep lesion infiltrating
the uterosacral and cardinal ligaments, the pouch of Douglas,
the posterior vaginal fornix, or the anterior rectal wall (16).
However, the recurrence of pain does not necessarily mean
that a lesion recurred at that site.

Prevention of Symptom Recurrence

Regarding the recurrence of symptoms, studies conducted
to evaluate the effect of postoperative medications on
endometriosis-associated symptoms (i.e., dysmenorrhea,
chronic pelvic pain, and dyspareunia) found that short-
term therapy of 6 months of oral contraceptives (OCs) did
not reduce the incidence of pain recurrence (9.1% vs.
17.1% for control at the 22-month follow-up) (17), sug-
gesting that women experienced recurrence after OC cessa-

tion. An RCT comparing the efficacy between two OC
regimens (cyclic and continuous administration) found no
difference in the recurrence of pain (32% vs. 17%;
P=.23) (18). However, the time frame (6 months) of this
study was possibly too short to discern a difference, if any.

In contrast to short-term medical treatment, long-term
(>6 months) administration of postoperative medications
seems to prevent recurrence of symptoms (Table 1).

Dysmenorrhea, the most frequent symptom associated
with endometriosis, can be successfully controlled by postop-
erative OCs (19-21) when used for >24 months, as
demonstrated by the rate of lesion recurrence, which will be
discussed later. Vercellini et al. (22) demonstrated that
continuous use of monophasic OCs can control
endometriosis-associated recurrent dysmenorrhea that does
not respond to cyclic OC use (the mean visual analogue scale
[VAS] score was 75 at baseline and 31 at the 2-year follow-
up; P<.01). An RCT that compared the efficacy of
24-month cyclic OC, continuous OC, and surgery alone
demonstrated that the frequency of recurrent dysmenorrhea
was significantly lower in the cyclic (31%) or continuous
(4%) OC group than in the surgery alone group (40%) and
that the benefits of OC appeared earlier in the continuous
group than in the cyclic group (6 vs. 18 months) (19). A similar
trend for a preferable outcome in continuous OC users was
also observed in a recent cohort study (9.4% vs. 20.9% for cy-
clic group; P<.05) (20). It is possible that the capacity of
continuous OC to prevent or reduce the recurrence of dysmen-
orrhea could be due to inhibition of menses per se rather than
to actual interference with pain mechanisms (23). It is also
interesting to note that the benefit of continuous OC over cy-
clic OC regarding the prevention of lesion recurrence seems
not as obvious as the prevention of symptom recurrence
(24}, suggesting that the effect of continuous OC in reducing
symptom recurrence may not necessarily be a consequence of
the effect on lesion recurrence.

In addition to OC, the levonorgestrel-releasing intrauter-
ine system (LNG-IUS) reduces the recurrence of postoperative
dysmenorrhea (25-27). A pilot cohort study confirmed that
the use of LNG-IUS postoperatively prevented recurrence of
moderate-to-severe dysmenorrhea compared with the
surgery-only group (10% vs. 45%) (25). The effectiveness of
postoperative LNG-IUS for relieving pain was also demon-
strated in a double-blind RCT, which found that at 12 months,
women in the LNG-IUS group achieved a greater reduction in
dysmenorrhea than controls (reduction in dysmenorrhea VAS
of —81.0 vs. —50.0 mm; P<.001) (27). On the other hand, two
cohort studies compared the efficacy of LNG-IUS with that of
other medications. Morelli et al. (21) revealed that in compar-
ison with LNG-IUS use, OC use was markedly more effective
in reducing the extent of pelvic pain (VAS of 29.0 vs.
19.1 mm; P<.05) and also disease recurrence (but not signif-
icantly), although patient satisfaction was markedly greater
in the LNG-IUS group. Wong et al. (26) demonstrated that
both LNG-IUS and depot medroxyprogesterone acetate
(MPA) administered for 3 years after laparoscopy can inhibit
dysmenorrhea and chronic pelvic pain recurrence, but LNG-
IUS showed slightly higher pain reduction and better
compliance.
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In contrast to dysmenorrhea, control of postoperative
recurrence of chronic pelvic pain (or nonmenstrual pain,
noncyclic pain) and dyspareunia remains challenging.
Regarding chronic pelvic pain, the above-mentioned RCT
comparing the efficacy of postoperative cyclic OC, continuous
0C, and surgery alone found no differences in chronic pelvic
pain recurrence between patients treated with OC and those
treated with surgery alone (19). In contrast, the other
above-mentioned recent cohort study found that the 2-year
recurrence rate of nonmenstrual pelvic pain was lower in
the continuous OC group than in the cyclic OC group (9.4%
vs. 23.9%; P<.01) (20), although no comparison was avail-
able between OC users and nonusers in this study. The lower
impact of OC administration on noncyclic pain in comparison
with dysmenorrhea can be explained by the fact that dysmen-
orrhea is correlated with endometrial bleeding, which can be
decreased or suppressed by OC use, while chronic pelvic pain
is caused by different physiopathological mechanisms (23).
The effect of postoperative LNG-IUS on noncyclic pain also
seemed to be limited in the above-mentioned pilot cohort
study (25). In contrast, the above-mentioned double-blind
RCT found that LNG-IUS achieved a greater reduction in
noncyclic pain than in the control group (VAS of —48.5 vs.
—22.0 mm; P<.05) (27); however, this reduction was less
than that observed in dysmenorrhea. Collectively, as observed
by the use of OCs, LNG-IUS also appears to be less beneficial
in reducing the extent of noncyclic pain than the prevalence
of dysmenorrhea, possibly because LNG-IUS does not sup-
press ovulation, which may be the main cause of noncyclic
pain (28).

Regarding dyspareunia, there is no evidence of a positive
effect of postoperative medical treatment, as neither cyclic or
continuous OC regimens reduced the prevalence of symptoms
{19, 20), as was also the case with LNG-IUS (27). Furthermore,
a 6-month study of placebo-controlled hormone therapy
demonstrated that the placebo seemed to be more effective
than hormone therapy for relief of dyspareunia (29). The au-
thors explained that this finding might be influenced by psy-
chological factors that are dependent on personality, marital,
and psychosexual issues (29).

Prevention of Ovarian Endometriosis
(Endometrioma) Recurrence

Table 2 provides a list of studies that reported the efficacy of
postoperative medications prescribed for more than 6 months
on endometrioma recurrence.

OCs. The initial report of postoperative OC use for 6 months
versus a control group demonstrated a significant difference
in recurrence of both symptoms and endometrioma develop-
ment between the two groups (6.2% vs. 10.20; P=.041),
whereas no significant differences were detected at 24
{9.4% vs. 13.6%) or 36 months (12.1% vs. 17.4%), suggesting
that the use of OCs for 6 months can delay, but not prevent,
long-term recurrence (17). In contrast, all studies of postoper-
ative OC use for 2 years or more demonstrated significant pro-
tective effects against recurrence of ovarian endometrioma
(30). A study of 277 patients showed that the 36-month cu-
mulative proportion of subjects free from endometrioma

recurrence was significantly greater than that of patients
who used OC for the entire follow-up period (94% vs. 51%);
P<.001) (30). A cohort study of 73 patients demonstrated
that the recurrence rate in those who used OC for 2 years
was significantly lower than that for non-OC users or for pa-
tients who discontinued OC (2.9% vs. 35.8%; P<.001) (31).
Interestingly, recurrence is frequently observed in patients
who discontinued OC. The same study reported recurrence
in two of 14 {14.3%) women who discontinued OC use (31}.
Likewise, a cohort study with a mean follow-up period of
38 months found a significant difference in ovarian endome-
trioma recurrence between always OC users (OC use during
the entire follow-up period) and ever OC users (OC discontin-
ued during the follow-up period; 0% vs. 55.5%; P<.05) (32).
In addition, women who used OC for shorter periods were at a
higher risk for recurrence than those who used OC for longer
periods. The 36-month cumulative proportion of subjects free
from endometrioma recurrence was significantly greater
among those who used OCs for 12 months or more than
among those who used these agents for <12 months (78%
vs. 51%; P<.001) (30). Collectively, these findings demon-
strate that postoperative OC conveys a protective effect
against recurrence of ovarian endometrioma, but the effect
seems to vanish rapidly after discontinuation.

Cyclic or continuous?. An RCT of 6-month administration of
0Cs found similar reductions in the recurrence of lesions in
both cyclic and continuous regimens (1 of 28, 3.6% vs. 0 of
29; 0.0%) (18), although this time frame may have been too
short to discern any difference, as also demonstrated by
symptom recurrence. Another RCT of 24-month administra-
tion of OCs revealed that the crude recurrence rate within
24 months was significantly lower in the cyclic and contin-
uous OC groups as than in nonusers (14.7% and 8.2% vs.
29%); however, no significant differences were detected be-
tween the cyclic and continuous OC groups (P=.21) (24).
These investigators commented that although there was no
statistically significant difference, there was a positive trend
in size and growth of recurrent endometrioma among patients
receiving continuous therapy (24). A recent cohort study of
356 patients demonstrated a lower recurrence rate of endome-
trioma among women receiving continuous OC than among
those receiving cyclic OC (16.6% vs. 9.2%; P<.005) (20).
These investigators suggested that continuous OC appears
to offer significant advantages over cyclic OC (33).

Type of progestin in OC: does it make a difference?. To
determine whether the type of progestin used in OCs influ-
ences the protective efficacy of lesion recurrence, Cucinella
et al. (34) recently compared the efficacy of three OC regimens
with different progestins (i.e., desogestrel, gestodene, and di-
enogest) in an RCT but found no significant difference in the
recurrence rate between these agents (26.5%, 31.8%, and
20.5%), although the recurrence rate in nonusers (74.7%)
was significantly higher than that in all OC groups (P<.005).

Progestins. Dienogest is an estrane, a 19-nortestosterone de-
rivative, with a very strong progestogenic effect in the endo-
metrium but with anti-androgenic activity (35). A 24-week
multicenter, randomized, open-label study demonstrated
that dienogest was as effective as leuprolide acetate for
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relieving endometriosis-associated pain and was associated
with a favorable safety profile and, therefore, can be consid-
ered an effective and well-tolerated treatment for endometri-
osis (36). Dienogest was approved for the treatment of
endometriosis in October 2007 in Japan and is also currently
available in the European Union and Australia (37). Ouchi
et al. (33) reported no recurrence in seven patients who used
postoperative dienogest over a mean follow-up period of
13.28 months. Very recently, Ota et al. {(38) demonstrated
that the cumulative recurrence rate at postoperative year 5
was significantly less in the 2-mg dienogest group than in
the no postoperative medication group (69% vs. 4%; odds ra-
tio = 0.09; 95% confidence interval = 0.03-0.26; P<.0001).
The investigators suggested that although care should
be taken to avoid development of metrorrthagia and
decrease in bone mineral density, dienogest presents an alter-
native agent for a long-term postoperative management of
endometriosis (38).

Wong et al. (26) demonstrated that both LNG-IUS and
depot MPA administered for 3 years after laparoscopy can
inhibit lesion recurrence (recurrence was not detected in
any patient in either group). In this study, the authors also
found that LNG-IUS was associated with better compliance
{reduced vaginal bleeding) and greater safety (reduced bone
mineral density loss) than MPA (26}.

Two cohort studies compared the efficacy of OC to that of
LNG-IUS. Morelli et al. (21) observed that OC use seemed more
effective for the control of disease recurrence than LNG-IUS,
but the difference was not significant (recurrence rate at
24 months, 12.5% vs. 20.5%; P=.30), although patient satis-
faction was significantly greater in the LNG-IUS group (satis-
faction rate at 24 months: 83.3% vs. 97.7%; P<.05). Cho et al.
(39) reported that the recurrence rate during a median follow-
up period of 17 months in women receiving LNG-IUS was
comparable to that in women receiving OC after 3-month
administration of a GnRH analogue (GnRHa; 4.8% vs.
10.5%) and concluded that postoperative use of a LNG-IUS
seems to be as effective as the use of OC for the prevention
of endometrioma recurrence.

Combinations of short-term GnRHa and OCs. Two studies
(40, 41) compared the use of GnRHa alone and GnRHa
followed by long-term OC use and found that the incidence
of endometrioma recurrence was significantly lower in the
OC plus GnRHa group than in the GnRHa alone group. How-
ever, the impact of initial GnRHa administration was unclear.
Given the inefficiency of short-term GnRHa use and the lack
of a difference between administration of GnRHa for 3 or
6 months on the recurrence rate of subsequent OC use
(P=.148) (41), it is questionable whether GnRHa administra-
tion before long-term OC use further reduced the risk of recur-
rence (5, 8).

Prevention of Deep Lesion Recurrence

Risk of postoperative recurrence and its prevention have also
been reported in deep infiltrating endometriosis, although
data are sparse (42). According to a recent review, the recur-
rence rate after surgery observed in several studies varied be-
tween 5% and 25%, with most of the studies reporting 10%

when considering a follow-up period of >2 years (43). The
recurrence rate appeared to be lower in the bowel resection
anastomosis group than in the mixed study groups (full-
thickness disc excision, bowel resection anastomosis, and
shave/superficial excision; total recurrence rate and the visu-
ally and/or histologically proven recurrence rates were 5.8%
and 2.5% in the bowel resection anastomosis group and
17.6% and 5.7% in the mixed study groups, respectively)
(44). A prospective study of 500 women managed for deep
infiltrating rectovaginal endometriosis by shave excision
demonstrated a low rate of recurrence (7.8%) within a
follow-up period of 2-6 years (45). In this prospective study,
the rate of recurrence was very low among women who
received continuous postoperative progestin (1%) and in
those who had interrupted the medical treatment and rapidly
conceived (2%), when compared with women who had aban-
doned treatment but did not become pregnant (20%j); this
suggests the importance of postoperative medical treatment
among women who do not wish to conceive. A review article
by Roman et al. (46) stated that continuous medical treatment
can prevent recurrence of deep infiltrating endometriosis af-
ter surgical management and that instead of choosing either
medical or surgical management, the two therapies should
be combined to optimize effectiveness.

Prevention of Extragenital Lesion Recurrence

Endometriosis also involves extragenital or extrapelvic or-
gans, such as the diaphragm, abdominal wall, umbilicus
(47), sciatic nerve (48), pleura, and lungs. Although surgical
removal of symptomatic disease is recommended (49} and is
commonly selected for management of extragenital endome-
triosis (50, 51), evidence of postoperative recurrence is
extremely limited and discussed generally only in case
reports. In addition, most case reports did not describe a
long-term prognosis of more than 6 months and postopera-
tive medication, if administrated, consisted of short-term
(approximately 6 months) GnRHa administration (52, 53).
However, many cases experienced recurrence during the
interval or after cessation of medical therapy (54-56),
suggesting that long-term, constant, hormonal control is
also important to prevent recurrence in extragenital
endometriosis.

DISCUSSION
Summary of Evidence

Over the past 5 years, several studies have demonstrated that
long-term postoperative medication markedly reduces the
recurrence rates of endometriosis. Most of these studies
used OC, with either the cyclic or continuous regimen, while
some used oral or intrauterine progestin. Continuous OC is
more efficacious than cyclic OC (20, 24), especially for
dysmenorrhea (19), probably owing to inhibition of menses.
Therefore, continuous OC is worth recommending to
patients who have a higher risk of recurrence of
dysmenorrhea. The LNG-IUS is also shown to prevent recur-
rence of dysmenorrhea (27) and possibly endometriosis lesion
(26). Given the fewer side effects and greater satisfaction (21),
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LNG-IUS presents an alternative option for patients who have
a contraindication for, or poor compliance with, OC use. Di-
enogest, a new progestin, is shown to reduce the recurrence
rate of endometrioma and is another alternative agent for
long-term management (32, 38), although further
comparisons should be made between the efficacy and
long-term safety of the use of this agent and OCs. Regardless
of the medication type, patients who discontinued medication
experienced recurrence at a higher rate (30-32), indicating
that the protective effect of these medications seems to
vanish rapidly after discontinuation. Therefore, the
medication should be continued until the patient wishes to
conceive. Regarding the prevention of the recurrence of
chronic pelvic pain and dyspareunia, evidence is very
limited and further studies are needed. Postoperative long-
term medical treatment is also encouraged after conservative
surgery for deep infiltrating endometriosis (45, 46). In
comparison with ovarian endometriosis, evidence is very
limited regarding extragenital endometriosis; however,
many cases experienced recurrence during the interval or
after cessation of medical therapy (54-56), suggesting that
long-term, constant, hormonal control is also important to
prevent recurrence in these cases of endometriosis.

A Paradigm Shift from “Short-term Treatment
with Strong Drugs” to “Long-term Treatment with
Drugs with Fewer Adverse Effects and Higher
Compliance” is Recommended for Prevention of
Recurrence '

Most observational studies conducted up to the early 2000s
have failed to find any evidence of the efficacy of postopera-
tive medication for prevention of recurrence (57-60).
Prospective studies using 3-month administration of GnRHa
(61, 62), 6-month of danazol (63}, and OC (17) have shown
unsatisfactory results. Based on these studies, the online
2007 version of the European Society of Human Reproduction
and Embryology (ESHRE) guidelines (http://guidelines.endo-
metriosis.org/concise-pain.html) state that “post-operative
hormonal treatment does not produce a significant reduction
in pain recurrence at 12 or 24 months, and has no effect on
disease recurrence.”

In contrast, the studies conducted after the mid-2000s
that are reviewed in this article evaluated long-term medical
treatment of >6 months and selected OC or progestin, because
these drugs are associated with fewer adverse effects and
higher compliance and are therefore suitable for long-term
use. On the basis of these results and those of a review article
(8), the latest ESHRE guidelines were markedly revised in
2013, particularly the description of postoperative therapies
(49), including recommendations such as, “After cystectomy
for ovarian endometrioma in women not immediately seeking
conception, clinicians are recommended to prescribe
combined hormonal contraceptives for the secondary preven-
tion of endometrioma” and “[iln women operated on for
endometriosis, clinicians are recommended to prescribe
post-operative use of a LNG-IUS or a combined hormonal
contraceptive for at least 18-24 months, as one of the options
for these secondary prevention of endometriosis-associated

Fertility and Sterility®

dysmenorrhea, but not for non-menstrual pelvic pain or
dyspareunia.”

The term “secondary prevention” used in this description
seems somewhat confusing because in preventative medicine,
the term “secondary prevention” is defined as methods to
detect and address an existing disease before the appearance
of symptoms, while methods to reduce the negative impact of
symptomatic disease are termed “tertiary prevention” (64).
Therefore, the prevention of postoperative recurrence should
have been termed “tertiary prevention” rather than “second-
ary prevention.”

This recommendation should be acknowledged by all gy-
necologists outside of Europe as well as by nongynecological
physicians, including surgeons, dermatologists, and orthope-
dists, who may also have opportunities to treat cases of extra-
genital endometriosis.

Mechanism by Which Long-term, but Not Short-
term, Medication Prevents Recurrence

As described above, recurrence in endometriosis is a conse-
quence of not only regrowth of residual lesions but also of
the formation of de novo lesions (3), and as retrograde endo-
metrium and ovulation (13, 14) cause de novo lesions,
recurrence may occur as long as the patient continues to
menstruate. Therefore, achieving a hypoestrogenic or
hyperprogestogenic hormonal state using short-term GnRHa
or progestin is ineffective because the menstrual cycles
recover after the cessation of medication. Instead, medication
that stops ovulation (i.e., 0Cs and systemic progestin}, reduces
menstrual bleeding (i.e., LNG-IUS and OCs), or stops menstru-
ation (i.e., systemic progestin), which is associated with fewer
adverse effects and higher compliance, can prevent recur-
rence if used over a long term.

Suggestions on Future Studies

Despite recent progress, additional comparisons should be
made between the efficacy and long-term safety of the use
of OCs and progestins and among the same drug types. Until
what age should long-term management be recommended
should also be determined. Moreover, although the use of
postoperative medications was found to be effective to reduce
the risk of recurrence, it is questionable whether such medica-
tions are beneficial to all patients. Therefore, further studies
are necessary to develop novel markers to identify patients
at high risk of recurrence who will truly benefit from such
medications. A comprehensive survey is needed for cases
with deep lesions and extragenital endometriosis to clarify
whether the nature of endometriosis varies according to the
organ involved. Efforts to improve current knowledge of
endometriosis among nongynecological physicians, such as
surgeons, dermatologists, and orthopedists, who may have
opportunities to treat cases of extragenital disease, should
be made. Furthermore, now that minimally invasive surgery
combined with medical treatment is preferred over radical
surgery, it would be of interest to compare surgery plus med-
ical treatment versus medical treatment alone. With regard to
medications, all of the present options for the prevention or
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treatment of endometriosis recurrence inhibit ovulation;
therefore, these agents cannot be prescribed to patients who
currently wish to conceive. Hence, great efforts should be
made to develop novel drugs that do not affect ovulation.
Finally, although long-term use of OCs has been shown to
provide protection against ovarian cancer among women
with endometriosis (65), whether or not preventing recurrence
after conservative surgery can prevent the development of
endometriosis-associated  cancer remains unknown, thus
ultra-long-term follow-up studies are warranted.

Conclusion

In summary, regular and prolonged medications should be
recommended after conservative surgery to prevent recur-
rence of endometriosis symptoms and lesions. Medications
should be used until the patient wishes to conceive. As stated
in the American Society for Reproductive Medicine committee
opinion, endometriosis should be viewed as a chronic disease
that requires lifelong management (66). Hence, short-sighted,
temporary solutions should be avoided and lifelong manage-
ment aimed to prevent recurrence should be emphasized.

REFERENCES

1. Duffy JM, Arambage K, Correa FJ, Olive D, Farquhar C, Garry R, et al. Lapa-
roscopic surgery for endometriosis. Cochrane Database Syst Rev 2014:
CDO11031.

2. Redwine DB. Conservative laparoscopic excision of endometriosis by sharp
dissection: life table analysis of reoperation and persistent or recurrent dis-
ease. Fertil Steril 1991,56:628-34.

3. Guo SW. Recurrence of endometriosis and its control. Hum Reprod Update
2009;15:441-61.

4. Vercellini P, Somigliana E, Vigano P, De Matteis S, Barbara G, Fedele L. The

~ effect of second-line surgery on reproductive performance of women with
recurrent endometriosis: a systematic review. Acta Obstet Gynecol Scand
2009;88:1074-82.

5. KogaK, Osuga Y, Takemura Y, Takamura M, Taketani Y. Recurrence of en-
dometrioma after laparoscopic excision and its prevention by medical man-
agement. Front Biosci (Elite Ed) 2013;5:676-83.

6. Somigliana E, Vercellini P, Vigano P, Benaglia L, Busnelli A, Fedele L. Post-
operative medical therapy after surgical treatment of endometriosis: from
adjuvant therapy to tertiary prevention. J Minim Invasive Gynecol 2014;21:
328-34.

7. Vercellini P, Matteis DE, Somigliana E, Buggio L, Frattaruolo MP, Fedele L
Long-term adjuvant therapy for the prevention of postoperative endome-
trioma recurrence; a systematic review and meta-analysis. /Acta‘Obstet Gy-
necol Scand 2013;92:8-16.

8. Vercellini P, Somigliana E, Vigano P, De Matteis S, Barbara G, Fedele L. Post-

‘ operative endometriosis recurrence: a plea for prevention based on patho-
genetic, epidemiological and clinical evidence. Reprod Biomed Online
2010;21:259-65.

9. Vignali M, Bianchi S, Candiani M, Spadaccini G, Oggioni G, Busacca M. Sur-
gical treatment of deep endometriosis and risk of recurrence. J Minim Inva-
sive Gynecol 2005;12:508-13.

10. Jinushi M, Arakawa A, Matsumoto T, Kumakiri J, Kitade M, Kikuchil, et al.
Histopathologic analysis of intestinal endometriosis after laparoscopic low
anterior resection. J Minim Invasive Gynecol 2011;18:48-53.

11, Bulletti C, DeZiegler D, Stefanetti M, Cicinelli E, Pelosi E, Flamigni C. Endo-
metriosis: absence of recurrence in patients after endometrial ablation. Hum

: Reprod 2001;16:2676-9.

12. Goumenou AG, Chow C, Taylor A, Magos A. Endometriosis aryising during
‘estrogen and testosterone treatment 17 years after abdominal hysterec-
tomy a case report. Maturitas 2003;46:239-41.

13.

14.

15.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Jain S, Dalton ME. Chocolate cysts from ovarian follicles. Fertil Steril 1999;
72:852-6.

Vercellini P, Somigliana E, Vigano P, Abbiati A, Barbara G, Fedele L. "Blood
On The Tracks” from corpora lutea to endometriomas. Br J Obstet Gynecol
2009;116:366-71.

Fauconnier A, Chapron C, Dubuisson JB, Vieira M, Dousset B, Breart G. Rela-
tion between pain symptoms and the anatomic location of deep infiltrating
endometriosis. Fertil Steril 2002;78:719-26.

Vercellini P, Vigano P, Somigliana E, Fedele L. Endometriosis: pathogenesrs
and treatment. Nat Rev Endocrinol 2014;10:261-75.

Muzii L, Marana R, Caruana P, Catalano GF, Margutti F, Panici PB. Postop-
erative administration of monophasic combined oral contraceptives after
laparoscopic treatment of ovarian endometriomas: a prospective, random-
ized trial. Am ) Obstet Gynecol 2000;183:588-92.

Muzii L, Maneschi F, Marana R, Porpora MG, Zupi E, Bellati F, et al. Oral es-
troprogestins after laparoscopic surgery to excise endometriomas: contin-
uous or cyclic administration? Results of a multicenter randomized study. J
Minim Invasive Gynecol 2011;18:173-8.

Seracchioli R, Mabrouk M, Frasca C, Manuzzi L, Savelli L, Venturoli S. Long-
term oral contraceptive pills and postoperative pain management after lapa-
roscopic excision of ovarian endometrioma: a randomized controlled trial.
Fertil Steril 2010;94:464-71.

Vlahos N, Vlachos A, Triantafyllidou O, Vitoratos N, Creatsas G. Continuous
versus cyclic use of oral contraceptives after surgery for symptomatic endo-
metriosis: a prospective cohort study. Fertil Steril 2013;100:1337-42.
Morelli M, Sacchinelli A, Venturella R, Mocciaro R, Zullo F. Postoperative
administration of dienogest plus estradiol valerate versus levonorgestrel-
releasing intrauterine device for prevention of pain relapse and disease
recurrence in endometriosis patients, J Obstet Gynaecol Res 2013;39:
985-90.

Vercellini P, Frontino G, De Giorgi O, Pietropaolo G, Pasin R, Crosignani PG.
Continuous use of an oral contraceptive for endometriosis-associated recur-
rent dysmenorrhea that does not respond to a cyclic pill regimen. Fertil Steril
2003;80:560-3.

Seracchioli R, Mabrouk M, Manuzzi L, Vicenzi C, Frasca C, EImakkyA etal.
Post-operative use of oral contraceptive pills for prevention of anatomical

* relapse orsymptom-recurrence after conservative surgery for endometriosis.

Hum Reprod 2009;24:2729-35.

Seracchioli R, Mabrouk M, Frasca C, Manuzzi L, Montanari G, Keramyda A,
et al. Long-term cyclic and continuous oral contraceptive therapy and en-
dometrioma recurrence: a randomized controlled trial. Fertil Steril 2010;
93:52-6.

Vercellini P, Frontino G, De Giorgi O, Aimi G, Zaina B, Crosignani PG. Com-
parison of a levonorgestrel-releasing intrauterine device versus expectant
management after conservative surgery for symptomatic endometriosis: a
pilot study. Fertil Steril 2003;80:305~9.

Wong AY, Tang LC, Chin RK. Levonorgestrel-releasing intrauterine system
(Mirena) and Depot medroxyprogesterone acetate (Depoprovera) as long-
term maintenance therapy for patients with moderate and severe endome-
triosis: a randomised controlled trial. Aust N Z J Obstet Gynaecol 2010;50:
273-9.

Tanmahasamut P, Rattanachaiyanont M, Angsuwathana S, Techatraisak K,
indhavivadhana S, Leerasiri P. Postoperative levonorgestrel-releasing intra-
uterine system for pelvic endometriosis-related pain: a randomized
controlled trial. Obstet Gynecol 2012;119:519-26.

Vercellini P. Endometriosis; what a pain itis. Semin Reprod Endocrinol 1997;
15:251-61.

Sesti F, Capozzolo T, Pietropolli A, Marziali M, Bollea MR, Piccione E. Recur-
rence rate of endometrioma after laparoscopic cystectomy: a comparative
randomized trial between post-operative hormonal suppression treatment
or dietary therapy vs. placebo. Eur J Obstet Gynecol Reprod Biol 2009;
147:72-7.

Vercellini P, Somigliana E, Daguati R, Vigano P, Meroni F, Crosignani PG.
Postoperative oral contraceptive exposure and risk of endometrioma recur-
rence. Am J Obstet Gynecol 2008;198:504.e1-5.

Takamura M, Koga K, Osuga Y, Takemura Y, Hamasaki K, Hirota Y, et al.
Post-operative oral contraceptive use reduces the risk of ~ovarian

—

800

VOL. 104 NO. 4/ OCTOBER 2015



32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

endometrioma recurrence after laparoscopic excision. Hum Reprod 2009;
24:3042-8.

Quchi N, Akira S, Mine K, Ichikawa M, Takeshita T. Recurrence of ovarian
endometrioma after laparoscopic excision: risk factors and prevention. J Ob-
stet Gynaecol Res 2014;40:230-6.

Zorbas KA, Economopoulos KP, Viahos NF. Continuous versus cyclic oral
contraceptives for the treatment of endometriosis: a systematic review.
Arch Gynecol Obstet 2015;292:37-43.

Cucinella G, Granese R, Calagna G, Svelato A, Saitta S, Tonni G, et al. Oral
contraceptives in the prevention of endometrioma recurrence: does the
different progestins used make a difference? Arch Gynecol Obstet 2013;
288:821-7.

Ruan X, Seeger H, Mueck AO. The pharmacology of dienogest. Maturitas
2012;71:337-44.

Strowitzki T, Marr J, Gerlinger C, Faustmann T, Seitz C. Dienogest is as effec-
tive as leuprolide acetate in treating the painful symptoms of endometriosis:
a 24-week, randomized, multicentre, open-label trial. Hum Reprod 2010;
25:633-41.

Angioni S, Cofelice V, Pontis A, Tinelli R, Socolov R. New trends of progestins
treatment of endometriosis. Gynecol Endocrinol 2014;30:769-73.

Ota Y, Andou M, Yanai S, Nakajima S, Fukuda M, Takano M, et al. Long-
term administration of dienogest reduces recurrence after excision of endo-
metrioma. J Endomet Pelv Pain Disord 2015,;7:63-7.

Cho S, Jung JA, Lee Y, Kim HY, Seo SK, Choi YS, et al. Postoperative
levonorgestrel-releasing intrauterine system versus oral contraceptives
after gonadotropin-releasing hormone agonist treatment for prevent-
ing endometrioma recurrence. Acta Obstet Gynecol Scand 2014;93:
38-44.

Park HJ, Koo YA, Yoon BK, Choi D. Postoperative long-term maintenance
therapy with oral contraceptives after gonadotropin-releasing hormone
analog treatment in women with ovarian endometrioma. } Minim Invasive
Gynecol 2008;16:34~9.

Lee DY, Bae DS, Yoon BK, Choi D. Post-operative cyclic oral contraceptive
use after gonadotrophin-releasing hormone agonist treatment effectively
prevents endometrioma recurrence. Hum Reprod 2010;25:3050-4.

Abrao MS, Petraglia F, Falcone T, Keckstein J, Osuga Y, Chapron C. Deep
endometriosis infiltrating the recto-sigmoid: critical factors to consider
before management. Hum Reprod Update 2015;21:329-39.

Meuleman C, Tomassetti C, D'Hoore A, Van Cleynenbreugel B, Penninckx F,
Vergote |, et al. Surgical treatment of deeply infiltrating endometriosis with
colorectal involvement. Hum Reprod Update 2011;17:311-26.

Kavallaris A, Kohler C, Kuhne-Heid R, Schneider A. Histopathological extent
of rectal invasion by rectovaginal endometriosis. Hum Reprod 2003;18:
1323-7.

Donnez J, Squifflet J. Complications, pregnancy and recurrence in a prospec-
tive series of 500 patients operated on by the shaving technique for deep
rectovaginal endometriotic nodules. Hum Reprod 2010;25:1949-58.
Roman H, Vassilieff M, Gourcerol G, Savoye G, Leroi AM, Marpeau L,
et al. Surgical management of deep infiltrating endometriosis of the
rectum: pleading for a symptom-guided approach. Hum Reprod 2011;
26:274-81.

Saito A, Koga K, Osuga Y, Harada M, Takemura Y, Yoshimura K, et al. Indi-
vidualized management of umbilical endometriosis: a report of seven cases.
| Obstet Gynaecol Res 2014;40:40-5.

Koga K, Osuga Y, Harada M, Hirota Y, Yamada H, Akahane M, et al. Sciatic
endometriosis diagnosed by computerized tomography-guided biopsy and
CD10 immunohistochemical staining. Fertil Steril 2005;84:1508.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Fertility and Sterility®

Dunselman GA, Vermeulen N, Becker C, Calhaz-Jorge C, D'Hooghe T, De
Bie B, et al. ESHRE guideline: management of women with endometriosis.
Hum Reprod 2014;29:400-12. ,

Song JY, Borncamp E, Mehaffey P, Rotman C. Large abdominal wall endo-
metrioma following laparoscopic hysterectomy. J Soc Laparendosc Surg
2011;15:261-3.

Nezhat C, Hajhosseini B, King LP. Robotic-assisted laparoscopic treatment of
bowel, bladder, and ureteral endometriosis. J Soc Laparendosc Surg 2011;
15:387-92.

Ding Y, Zhu J. A retrospective review of abdominal wall endometriosis in
Shanghai, China. Int J Gynaecol Obstet 2013;121:41-4.

Floyd JR 2nd, Keeler ER, Euscher ED, McCutcheon IE. Cyclic sciatica from ex-
trapelvic endometriosis affecting the sciatic nerve. J Neurosurg Spine 2011;
14:281-9.

Leong AC, Coonar AS, Lang-Lazdunski L. Catamenial pneumothorax: surgi-
cal repair of the diaphragm and hormone treatment. Ann R Coll Surg Engl
2006;88:547-9. :
Visouli AN, Darwiche K, Mpakas A, Zarogoulidis P, Papagiannis A,
Tsakiridis K, et al. Catamenial pneumothorax: a rare entity? Report of 5 cases
and review of the literature. J Thorac Dis 2012;4(Suppl 1):17-31.

Ichiki Y, Nagashima A, Yasuda M, Takenoyama M, Toyoshima S. Surgical
treatment of catamenial pneumothorax: report of three cases. Asian J
Surg 2015;38:180-5.

Koga K, Takemura Y, Osuga Y, Yoshino O, Hirota Y, Hirata T, et al. Recur-
rence of ovarian endometrioma after laparoscopic excision. Hum Reprod
2006;21:2171-4.

Kikuchi 1, Takeuchi H, Kitade M, Shimanuki H, Kumakiri J, Kinoshita K.
Recurrence rate of endometriomas following a laparoscopic cystectomy.
Acta Obstet Gynecol Scand 2006;85:1120-4.

Liu X, YuanL, ShenF, Zhu Z, Jiang H, Guo SW. Patterns of and risk factors for
recurrence in women with ovarian endometriomas. Obstet Gynecol 2007;
109:1411-20.

Busacca M, Chiaffarino F, Candiani M, Vignali M, Bertulessi C, Oggioni G,
et al. Determinants of long-term clinically detected recurrence rates of
deep, ovarian, and pelvic endometriosis. Am J Obstet Gynecol 2006;195:
426-32.

Busacca M, Somigliana E, Bianchi S, De Marinis $, Calia C, Candiani M, et al.
Post-operative GnRH analogue treatment after conservative surgery for
symptomatic endometriosis stage lIIHV: a randomized controlled trial.
Hum Reprod 2001;16:2399-402.

Loverro G, Carriero C, Rossi AC, Putignano G, Nicolardi V, Selvaggi L. A ran-
domized study comparing triptorelin or expectant management following
conservative laparoscopic surgery for symptomatic stage lll-IV endometri-
osis. Eur § Obstet Gynecol Reprod Biol 2008;136:194-8.

Bianchi S, Busacca M, Agnoli B, Candiani M, Calia C, Vignali M. Effects of 3
month therapy with danazol after laparoscopic surgery for stage lll/IV endo-
metriosis: a randomized study. Hum Reprod 1999;14:1335-7.

Katz DL, Ali A. Preventive medicine, integrative medicine, and the health
of ‘the public. Commissioned IOM Summit Integr Med Health Public
2009:1-45.

Modugno F, Ness RB, Allen GO, Schildkraut JM, Davis FG, Goodman MT.
Oral contraceptive use, reproductive history, and risk of epithelial ovarian
cancer in women with and without endometriosis. Am J Obstet Gynecol
2004;191:733-40.

Practice Committee of the American Society for Reproductive Medicine.
Treatment of pelvic pain associated with endometriosis: a committee
opinion. Fertil Steril 2014;101:927-35.

VOL. 104 NO. 4/ OCTOBER 2015

—

N

801



Human Reproduction Update, Vol.21, No.3 pp. 329-339, 2015
Advanced Access publication on January 24, 2015 doi:10.1093/humupd/dmv003

Deep endometriosis infiltrating
the recto-sigmoid: critical factors
to consider before management

Mauricio Simdes Abrio !, Felice PetragliaZ, Tommaso Falcone?,
Joerg Keckstein4, Yutaka Osuga’, and Charles Chapron%78

'Endometriosis Division, Obstetrics and Gynecological Department — Sao Paulo University, Sao Paulo, Brazil 2Obstetrics and Gynecology,
Department of Molecular and Developmental Medicine, University of Siena, Siena, Italy *Obstetrics, Gynecology and Women’s Health Institute,
Cleveland Clinic, Cleveland, OH, USA *Department of Obstetrics and Gynecology, Center for Endometriosis, Villach Hospital, Villach,
Austria *Department of Obstetrics and Gynecology, Faculty of Medicine, University of Tokyo, Hongo, Bunkyo, Tokyo, Japan ®Université Paris
Descartes, Sorbonne Paris Cité, Faculté de Médecine, Assistance Publique — Hépitaux de Paris (AP- HP), Groupe Hospitalier Universitaire
(GHU) Ouest, Centre Hospitalier Universitaire (CHU) Cochin, Department of Gynecology Obstetrics Il and Reproductive Medicine, 75679
Paris, France “Institut Cochin, Université Paris Descartes, Sorbonne Paris Cité CNRS (UMR 8104), Paris, France ®Inserm, Université Paris
Descartes, Sorbonne Paris Cité, Unité de recherche U 1016, Paris, France

*Correspondence address. Rua Sdo Sebastido, 550, 04708-001, S3o Paulo, SP, Brazil. Tel: +-55-11-5180-3344; Fax: +55-11-5180-3351;
E-mail: msabrao@mac.com

Submitted on September 29, 20 14; resubmitted on December 18, 2014; accepted on January 6, 2015

TABLE OF CONTENTS

» Introduction
» Methods
¢ Clinical symptoms and co-morbidities
« Modalities for pre-operative diagnosis of deep endometriosis
o Anatomical and histological characteristics
Number of intestinal DE lesions
Size of the intestinal DE lesion(s)
Extent of bowel circumference involvement
Depth of lesions
Distance to the anal verge
Histological pattern classification
Lymphatic dissemination
Parameters to be considered for surgery
o Surgery, complications and recurrences
+ The modern management of bowel endometriosis and quality of life
» Conclusions

re-operative planning i
~ when surgery is indicated, involv

© The Author 2015. Published by Oxford University Press on behalf of the European Society of Human Reproduction and Embryology. All rights reserved.
For Permissions, please email: journals.permissions@oup.com

145

9107 ‘61 KB\ U0 0Ay0 ] J0 AIsIeATup) e /S10°s[euinolpioyxo-pdnwniy/:diy woIy papeofuMO(]



330

Abrio et dl.

METHODS: The PubMed and Cochrane database were searched for all original and review articles published in English, French and ltalian, until

June 2014. Search terms mcluded ‘deep endometriosis’;

surglcal and clinical approach’, ‘bowel disease’, ‘quality of life’, management of deep

endometriosis’. Special attention was paid to articles companng 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 determmmg when and which surgical intervention may be required is proposed. In decndlng the best treatment option for
patients with deep endometriosis involving the sigmoid and rectum, it is important to understand how the dlﬁ’erent clinical factors and pre-
operative morphologic imaging affect the algorithm. Surgery is not indicated in all patients with deep endometriosis, but, when s surgery is
chosen, a complete resection by the most appropriate suyrgical team is required in order to achieve the best patient outcome.

CONCLUSION: In women with deep endometriosis, 'surgery is the thérapy of choice for symptomatic patiéms 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., 201 |; 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 dl., 1990; Bailey et al., 1994; Tran et al., 1996;
Jerby et al., 1999; Remorgida et al., 2007; De Cicco et al., 201 1).

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 may con-
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
thatshould be consideredin determining the best therapeutic options for
patients with DEand proposes an evidence-based treatmentalgorithmin
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
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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 dl., 1994;
Garry et al., 2000; Redwine and Wright 2001; Darai et dl., 2007a;
Dousset et al., 2010; Fourquet et al., 201 1). 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
etal., 201 1). 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 (Darai 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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Figure | Transvaginal ultrasound showing a hypoechoic lesion suggesting endometriosis compromising the muscularis layer of the rectum.

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, 201 ). 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
etal., 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
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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 dl, 2012) that
results in major impairment of quality of life; (i) patients who present
with signs of bowel obstruction; and (jii) 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 |VF failures should bowel surgery be
considered due to the lack of Level | 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
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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 (Darai 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 lll) 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 etal., 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 rate after primary surgery, followed ornot
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
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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. (201 |} 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., 201 ). 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 (Noéi 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

Itis also important to consider how deeply the bowel wall is infiltrated by
endometriotic lesions. The lesions ofthe serosa without 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 dl.,
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
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disease stages lll and IV (Abrao et al., 2003). This finding suggests thatun-
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-
lated with the severity of the disease (Abraoc etal., 2006; Noél et al., 2008;
Mechsner et dl., 2010). Lymph node involvement is correlated with the
size of the bowel lesion (Abrao et al., 2006; Noél 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 (Noél 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
etal. (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 <3| years and body
mass index >23 kg/m?, 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; Mohret 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 dl., 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, itis difficult to determine whethera
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., 201 |; Roman et al., 201 |; Moawad and Caplin,
2013); (ii) resection of the endometriotic nodule (nodular resection)
(Reich, 1997; Fanfanietal., 2010; Oliveira et al., 20 14); and (jii) 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.

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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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
etal, 1999; Possover et al., 2005; Landi et al., 2006).

Both majorand 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 dl., 2007a;
Seracchioli et al., 2007), infections (1-3%) (Meuleman et al., 2009;
Ruffo et dl., 2010), laparoconversion (up to 12%) (Dubernard et dl.,
2006; Daraietal., 2007a), and bladder (1 - 71%) and bowel (1 — 1 5%) 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 etal., 201 1); 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
etal.,2013).

Itis 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., 201 1).

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. (201 1), 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 (Vercellinietal., 2009a; Berlanda et al.,, 2010). Whena
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
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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 dl.,
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., 2009¢; 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
etal., 2003).

Clinical exam and transvaginal ultrasound showing endometriosis
compromising the rectum

With pain

Without pain

VAS27

Involvement of
inner layer
muscularis or deeper

Involvement of outer layer
Muscularis

N\

Multiple nodules

—

(=3 cm)

[ —|

Segmental resection Shaving

Large nodule S

Unique nodule

Nodule resection

SN

Surgery if the lesion Medical treatment
and/or pain increase

Clinical and imaging
control

l Stable

| Follow-up

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 dl., 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., 201 1).

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 dl.,
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, itis 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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