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Abstract

The aim of this publication is to disseminate the clinical practice guidelines for the treatment of intestinal,
bladder/ureteral, thoracic and umbilical endometriosis, already published in Japanese, to non-Japanese
speakers. For developing the original Japanese guidelines, the clinical practice guideline committee was
formed by the research team for extragenital endometriosis, which is part of the research program of intrac-
table disease of the Japanese Ministry of Health, Labor and Welfare. The clinical practice guideline commit-
tee formulated eight clinical questions for the treatment of extragenital endometriosis, which were intestinal,
bladder/ureteral, thoracic and umbilical endometriosis. The committee performed a systematic review of the
literature to provide responses to clinical questions and developed clinical guidelines for extragenital endo-
metriosis, according to the process proposed by the Medical Information Network Distribution Service. The
recommendation level was determined using modified Delphi methods. The clinical practice guidelines were
officially approved by the Japan Society of Obstetrics and Gynecology and the Japan Society of Endometri-
osis. This English version was translated from the Japanese version.
Key words: bladder/ureteral endometriosis, guidelines, intestinal endometriosis, thoracic endometriosis,
umbilical endometriosis.
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Introduction

Endometriosis is defined as the presence of
endometrium-like tissue in organs other than the
uterus. It has been reported that 5–10% of women of
reproductive age experience endometriosis.1,2 Endo-
metriosis is an estrogen-dependent inflammatory dis-
ease that causes pelvic pain and infertility.
Endometriosis usually occurs in the ovaries, ligaments
and peritoneal surface, and less commonly in the
intestine, bladder, ureter, abdominal wall, thoracic
cavity and other organs.3 Extragenital endometriosis
is a rare disease for which limited information is
available in the literature. As extragenital endometri-
osis occurs in various organs other than gynecological
organs and presents with non-gynecological symp-
toms, multidisciplinary collaboration is important for
its optimal management and treatment. The clinical
practice guidelines was published for the treatment of
intestinal, bladder/ureteral, thoracic and umbilical
endometriosis in Japan in 2018.4 The objective of the
guidelines was to enable users to make their practice
evidence-based and to minimize any variations in
clinical practice for extragenital endometriosis,
thereby facilitating multidisciplinary collaboration.
These guidelines were originally written in Japanese,
and this English version was translated from the Japa-
nese version.4

Procedure of Developing the Guidelines

The clinical practice guideline (CPG) committee was
formed by the research team studying extragenital
endometriosis, which is supported by the research
program for intractable disease of the Japanese Minis-
try of Health, Labor and Welfare. The members of
CPG committee included experts of gynecology, gas-
trointestinal surgery, urology, respiratory surgery and
plastic surgery. The CPG committee formulated eight
clinical questions for the treatment of intestinal, blad-
der/ureteral, thoracic and umbilical endometriosis,
structured by the PICO (P: patients, I: intervention, C:
comparisons, O: outcomes) format. For each question,
a literature search was performed by the Japan Medi-
cal Library Association (http://plaza.umin.ac.jp/
~jmla/eng/index_eng.html), a nonprofit organiza-
tion, using the PubMed, Cochrane and Ichushi data-
bases covering the period from January 2006 to
November 2016. The Ichushi database is an Internet-
based retrieval service for Japanese medical article

information provided by the NPO Japan Medical
Abstract Society. English or Japanese keywords, listed
from each PICO formatted clinical questions, were
used for the literature search.

The systematic review was performed by an initial
and secondary screening of the literature identified by
the Japan Medical Library Association. We evaluated
and integrated evidence from the systematic review
of these articles and wrote the Systematic Review
Reports. The strength of the supporting evidence was
scored as A (strong), B (moderate), C (weak) or D
(very weak), according to the Medical Information
Network Distribution Service guideline and the Grad-
ing of Recommendation, Assessment, Development,
and Evaluation systems.5 Furthermore, the recom-
mendations and recommendation levels were
established by all members of the CPG committee
using modified Delphi methods. The strength of the
recommendation was classified as 1 (strong) or
2 (weak). After finalization of the guideline draft, it
was submitted to the Japan Society of Obstetrics and
Gynecology (JSOG) and the Japan Society of Endome-
triosis (JSE) for external review and evaluation and
for collecting public opinion. The CPG draft was
revised accordingly, and the final version was
approved by the CPG committee, JSOG and JSE.

Clinical Questions and
Recommendations

The summary of clinical questions and recommenda-
tions is shown in Table 1.

CQ 1: Is medical treatment recommended for
intestinal endometriosis?

Recommendation:

• Medical therapy is recommended for rectosigmoid
endometriosis because it is effective in improving
symptoms and reducing the size of lesions. (1C)

• The efficacy of medical therapy for intestinal endo-
metriosis other than the rectosigmoid (ileocecal
region, appendix, small intestine) is unknown. (2D)

Literature search and screening

For this CQ concerning intestinal endometriosis,
33 English articles and 35 Japanese articles were
found by searching the PubMed, Cochrane and
Ichushi databases. In the first screening, 17 English
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articles and 17 Japanese articles were selected. In the
second screening, eight English papers and one Japa-
nese paper were used to provide a response to
this CQ.

Of the nine studies, one was a systematic review,6

seven were prospective cohort studies7–13 and one
was a retrospective study.14 All articles focused on
rectosigmoid endometriosis, and there were no

Table 1 Summary of clinical questions and recommendations

# Clinical question Recommendation Strength of
recommendation

Strength of
supporting
evidence

1 Is medical therapy recommended
for intestinal endometriosis?

Medical therapy is recommended
for rectosigmoid endometriosis
because it is effective in
improving symptoms and
reducing the size of lesions.

1 C

The efficacy of medical therapy
for intestinal endometriosis
other than the rectodigmoid
(ileocecal region, appendix,
small intestine) is unknown.

2 D

2 Is surgical therapy recommended
for intestinal endometriosis?

Surgical treatment is
recommended for symptomatic
intestinal endometriosis that is
difficult to control with medical
therapy.

1 C

3 Is medical therapy recommended
for bladder endometriosis/
ureteral endometriosis?

Medical therapy is effective and
recommended for treating
bladder endometriosis.

1 C

Medical therapy may be less
effective for ureteral
endometriosis with
hydroureteronephrosis.

2 C

4 Is surgical therapy recommended
for bladder endometriosis/
ureteral endometriosis?

Surgical treatment for bladder
endometriosis/ureteral
endometriosis may be effective
depending on the case and
operative method.

1 C

5 Is surgical therapy recommended
for thoracic endometriosis?

Surgical treatment for catamenial
pneumothorax may be effective
depending on the symptoms.

1 C

Catamenial hemoptysis may be
ameliorated by conservative
treatment without surgery,
but surgery is to be
considered when symptoms
are severe.

2 D

6 Is medical therapy recommended
for thoracic endometriosis?

As for thoracic endometriosis,
medical therapy, alone or as
postoperative adjuvant therapy,
may be considered, depending
on the case.

2 C

7 Is surgical therapy recommended
for umbilical endometriosis?

For umbilical endometriosis,
radical surgery with wide local
excision is recommended,
depending on the case.

1 C

8 Is medical therapy recommended
for umbilical endometriosis?

Medical therapy can be an option
for umbilical endometriosis.

2 D

Strength of recommendation was classified as 1 (strong) or 2 (weak). Strength of supporting evidence was scored as A (strong), B (moder-
ate), C (weak) or D (very weak).
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articles concerning endometriosis of the ileocecal
region, small intestine or appendix.

Review and comment

1. Rectosigmoid endometriosis

With regard to the outcomes, eight studies6–10,12–14

evaluated symptom and some of these studies6,10,11,14

evaluated the lesion size. However, comparisons were
not conducted between groups with and without
medical therapy, but before and after medical treat-
ment, or between several medicines. In addition, five
of the seven prospective cohort studies were from the
same institution in Italy,7–9,11,12 which could represent
a bias.
A systematic review of 217 cases from 7 papers

reported that 6–12 months of vaginal danazol, GnRH
agonist, progestin-releasing intrauterine system and
oral contraceptives (OC) were all effective in relieving
pain.6 Among seven prospective cohort studies, one
evaluated the size of the lesions as an outcome, and
reported that 12-month of norethisterone, GnRH ana-
log plus tibolone add-back therapy, norethisterone
plus letrozole, desogestrel and OC were all effective
in reducing the size.11 Four studies evaluated the
symptoms as an outcome. GnRH analog plus estra-
diol add-back therapy for 3 months,13 GnRH analog
plus tibolone add-back for 12 months,9 norethisterone
plus letrozole for 6 months7 and norethisterone mon-
otherapy for 12 months8 were all effective in improv-
ing symptoms, compared to their pre-treatment
conditions. Two studies evaluated both the symptoms
and the size of the lesions as outcomes. One study
compared a 12-month estrogen/progestin vaginal
ring with orally administered desogestrel, and con-
cluded that both treatments were effective in pain
relief and reducing lesion sizes, and that patient satis-
faction was significantly higher with oral deso-
gestrel.12 The other study reported that continuous
administration of OC for 12 months was effective in
reducing symptoms and lesions compared to before
treatment.10

In a retrospective study of 82 cases of intestinal
endometriosis, 55 patients (67.1%) underwent hor-
monal therapy (OC, dienogest, GnRH agonist or dana-
zol), and 43 cases (78.2%) showed improvement in
symptoms.14 In particular, dienogest was highly effec-
tive in reducing lesion sizes and improving symptoms.
Although no detailed studies have been conducted

examining adverse effects, none of the articles

reported any serious adverse effects or complications.
Note that almost all these reports examined the effect
of medical therapy within 1 year, and no report to date
has examined the long-term prognosis such as the
recurrence rate after discontinuation of the therapy.

2. Intestinal endometriosis of the ileocecal region,
small intestine, and appendix

A review of the literature revealed that a few case
reports and case series have been published and there
are currently no reports assessed on the efficacy of
medical treatment for these rare types of intestinal
endometriosis.

Summary

For rectosigmoid endometriosis, medical therapy may
be useful for improving symptoms and reducing lesion
sizes. Given the high complication rate of surgery, medi-
cal treatment may be the first option, although there is
no evidence of superiority to surgery. For intestinal
endometriosis other than for rectosigmoid (e.g., ileocecal,
appendix, small intestine), there is no available evidence
of the efficacy of medical treatment, or its superiority to
study. Medical therapy can be an option for this rare
type of intestinal endometriosis; however, when the
symptoms are not controlled by medical treatment, sur-
gical therapy should be considered.

The adverse effects and complications of medical
therapy for intestinal endometriosis may be compara-
ble to those used for pelvic endometriosis, such as
ovarian endometrioma, although unique complica-
tions of medical therapy when used for intestinal
endometriosis are unknown. The recurrence rate after
discontinuation of medication is also unknown, but
long-term management may be required, as in the
case of endometriosis at other sites.

CQ 2: Is surgical therapy recommended for intes-
tinal endometriosis?

Recommendation:

• Surgical treatment is recommended for symptom-
atic intestinal endometriosis that is difficult to con-
trol with medical therapy. (1C)

Literature search and screening

For surgical treatment of intestinal endometriosis,
246 English and 251 Japanese articles were identified
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by searching the PubMed, Cochrane and Ichushi data-
bases. At the first screening of these publications,
123 English papers and 5 Japanese papers were
selected, and in the second screening, 19 English
papers were selected to answer this CQ.

Of these 19 studies, 13 were case series,15–27 4 were
cohort studies28–31 and 2 were randomized controlled
trials (RCT).32,33

Review and comment

The four cohort studies28–31 and the two RCT32,33

compared different surgical methods, and did not
compare a surgically treated group with a non-treated
group. Five case series,15–19 1 cohort study (ablative
surgery with [study group] or without bowel re-
section [control group]),28 and one RCT (laparotomy
vs laparoscopic surgery) examined postoperative
improvement of symptoms.32 In all studies, surgical
treatment showed improvement in symptoms.

Regarding surgical complications, three cohort
studies28,30,31 and two RCT32,33 did not report the
details of the complications; thus, the frequency of
serious complications such as anastomotic insuffi-
ciency and rectovaginal fistula are unknown. Eleven
case series15–18,20–26 and one cohort study (nerve-
sparing surgery vs conventional surgery)29 described
postoperative complications in detail.

In four case series reports,15–18 the authors exam-
ined postoperative symptom improvement. In one
case series,19 one cohort study28 and one RCT32 symp-
tom improvement was evaluated by scoring. All stud-
ies suggested that surgical treatment improved
symptoms. Therefore, although the level of evidence
is low, surgical treatment may improve symptoms.

With regard to complications, the frequency of seri-
ous complications such as anastomotic insufficiency,
rectovaginal fistula and dysuria was investigated in
11 case series,15–18,20–26 and in 1 cohort study.29 Anas-
tomotic insufficiency, rectovaginal fistula and dysuria
were reported in 0–2%, 1.8–4% and 0.8–29% of cases,
respectively. Since serious complications have been
reported, the indications for surgery should be
defined considering the risk of complications.

Summary

Among the 19 papers reviewed, there were no
reports comparing surgically treated cases with non-
surgically-treated cases, and there is no literature
available that directly answered this CQ. However,

according to the literature, surgical treatment can
improve or relieve symptoms. Therefore, surgical
therapy is an option for symptomatic intestinal endo-
metriosis that is difficult to control with other
therapies.

CQ 3: Is medical therapy recommended for blad-
der endometriosis/ureteral endometriosis?

Recommendation:

• Medical therapy is effective and recommended for
treating bladder endometriosis. (1C)

• Medical therapy may be less effective for ureteral
endometriosis with hydroureteronephrosis. (2C)

Literature search and screening

We identified 19 English articles and 22 Japanese
articles investigating medical therapy for bladder
endometriosis and ureteral endometriosis by
searching the PubMed, Cochrane and Ichushi data-
bases. Eleven English articles and eight Japanese arti-
cles (all English articles were case reports and case
series) were selected for the primary screening. In the
secondary screening, four English articles (one sys-
tematic review, two reviews and one case series) were
selected as the final references. One systematic review
included five English papers. Of the four English
papers, two were about bladder endometriosis34,35

and one was a review of ureteral endometriosis.36

These reviews included case reports and case series
excluded by screening.
There were no RCT, meta-analyses or cohort stud-

ies. There was one report of ureteral endometriosis
treated with aromatase inhibitors,37 but it was not
included in the above three articles and was added to
the final article list.

Review and comment

1. Bladder endometriosis

In a systematic review of the literature on bladder
endometriosis, 36 patients were included in 9 case
reports describing medical therapy.34 The authors
suggested that OC and dienogest were the first choice
treatments, and GnRH agonists were the second
choice, both of which require long-term treatment.
Administration of dienogest for 6 months or more
had the effect of reducing lesions and improving
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symptoms. It has also been pointed out that GnRH
agonists have a stronger effect on lesion reduction
than OC. Considering that aromatase inhibitors are
often ineffective, have side effects such as muscle pain
and joint pain, and are still a focus of clinical research,
they should be considered as an option when the first
and second choice treatments are ineffective. It has
been pointed out that all medical therapies have a
temporary effect during treatment.
Another article reviewed 23 studies on medical

therapy for bladder endometriosis reported between
1996 and 2011.35 In addition to the GnRH agonists,
dienogest and OC, this review suggested the efficacy
of medal progesterone acetate depot and danazol
treatment.
Medical therapy was most suitable for patients with

small endometriotic lesions of ≤5 mm in size, but
long-term administration is required because the
recurrence rate after discontinuation of medication is
high at 35%.

Ureteral endometriosis

One article reviewed two reports on medical therapy
for ureteral endometriosis reported from 1996 to 2010.36

The review showed that the course of hormonal therapy
may be similar to that of bladder endometriosis, that
medical treatment is effective, and that ultrasound exami-
nation every 6 months could assess the development of
ureteral obstruction during treatment. Hormone therapy
appears to be effective in suppressing the growth of ure-
teral endometriotic tissue, but has modest effects on
fibrotic lesions and scars. Furthermore, it has been
pointed out that hormonal treatment alone has a poor
effect on lesions with ureteral obstruction due to adhesion
with surrounding tissues. In addition, there was a case
report describing a patient with bilateral ureteral endome-
triosis receiving aromatase inhibitor.37 Another report
describing a patient who received a GnRH agonist for
6 months, and subsequently an aromatase inhibitor for
15 months, reported that fibrotic lesions were not
reduced, and the patient eventually required surgical
treatment.

Summary

For patients with bladder endometriosis, medical
therapy can be the first choice because it can be
expected to relieve symptoms. For ureteral endometri-
osis, the same medical therapy for bladder endometri-
osis may be given. However, when ureteral stenosis is

caused by a fibrotic lesion, the therapeutic effect is
poor. Therefore, it is necessary to carefully select suit-
able patients for treatment. In any urinary tract endo-
metriosis, medical treatment can be expected to
relieve symptoms and reduce lesions, but long-term
therapy is required.

CQ 4: Is surgical therapy recommended for blad-
der endometriosis/ureteral endometriosis?

Recommendation:

• Surgical treatment for bladder endometriosis/ure-
teral endometriosis may be effective depending on
the case and operative method. (1C)

Literature search and screening

First, for this CQ concerning bladder/ureteral endo-
metriosis, 228 English documents and 122 Japanese
documents were searched using the PubMed,
Cochrane and Ichushi databases. A total of 102 English
papers were selected for the primary screening, and
20 English papers were selected for this CQ in the sec-
ondary screening.

No RCT has examined the efficacy of surgical ther-
apy. Of the 20 articles identified, 4 were prospective
case series38–41 and only 1 was a prospective study
with comparison of surgical treatment.38 Sixteen stud-
ies retrospectively summarized surgical cases for
bladder and ureteral endometriosis,42–57 most of
which involved laparoscopic surgery and one
involved robot-assisted surgery.45

Review and comment

To answer this CQ, a comparative study of surgi-
cal treatment and non-surgical treatment is neces-
sary. In addition, prospective RCT are essential
because of the potential impact of various factors
such as the severity of endometriosis, patient age,
symptoms, and pretreatment administered. The
answer depends greatly on the criteria defined as
‘effective’. For example, postoperative recurrence
rate, reoperation rate, complications, alleviation of
symptoms, improvement of reproductive function,
improvement of urinary function, improvement of
hydronephrosis, and so on are assumed to be the
criteria of ‘effectiveness of surgical treatment’. How-
ever, no valid results have been reported for these
studies.
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Generally, surgical treatment for bladder endome-
triosis/ureteral endometriosis includes ureterolysis,
ureteroureterostomy, ureterocystoneostomy, transure-
thral resection of endometriosis,54 partial cystectomy
and nephrectomy, each of which may be performed
by open surgery, endoscopic surgery, or robotic-
assisted surgery. In addition, ureteroscopic ablation
with a holmium YAG laser has also been reported.46

In a prospective case series of 56 cases of ureteral
endometriosis, Mereu et al. performed laparoscopic
ureterolysis (35 cases), laparoscopic ureteroureterostomy
(17 cases), laparoscopic ureterocystoneostomy (2 cases)
and laparoscopic nephrectomy (2 cases).38

Comparing the 35 cases of laparoscopic ureterolysis
and 17 cases of laparoscopic ureteroureterostomy,
ureterolysis cases presented significantly more com-
plications, during a median follow-up period as short
as 21 months. Soriano et al. reported that among 41 of
45 patients (91.1%) that underwent laparoscopic
ureterolysis, only 2 (4.4%) needed reoperation.39 In
addition, Seracchiolo et al. reported that 22 of 30 patients
(73.3%) underwent ureterolysis and 8 patients (26.7%)
had recurrence of endometriosis during the average
follow-up period of 55 months.41 As described above,
the evaluation of efficacy may vary greatly depending
on the type of surgical therapy. If limited to ureteral
endometriosis, ureteral stent placement is a surgical
treatment option and needs to be evaluated.

Accordingly, there are variations in the requirements
for the selection of surgical procedures for bladder endo-
metriosis and ureteral endometriosis, and thus the results
may be biased. The choice of surgical therapy and the
actual surgical procedure are strongly affected by the
patient’s age, clinical condition (particularly reproductive
and renal function), or the stricture site and extent of uri-
nary tract involvement.39 There is not enough evidence to
respond to this CQ, as there are no studies comparing
surgery to other therapies and only results from surgery
alone have been reported. However, surgery may be
effective because there are consistent reports of symptom
improvement and low postoperative recurrence rate in
case series. Further studies are also needed on the effec-
tiveness of medical treatment as a prior treatment/combi-
nation therapy. In the future, it would be desirable to
establish an algorithm for selecting treatment methods,
including surgical therapy.

Summary

For this CQ, there is no clear evidence from case
series reports. However, considering reports of each

case series, surgical treatment for bladder endometri-
osis/ureteral endometriosis may be effective, and fur-
ther study is required to provide an answer to
this CQ.

CQ 5: Is surgical therapy recommended for tho-
racic endometriosis?
Recommendation:

• Surgical treatment for catamenial pneumothorax
may be effective depending on the symptoms. (1C)

• Catamenial hemoptysis may be ameliorated by
conservative treatment without surgery, but sur-
gery is to be considered when symptoms are
severe. (2D)

Literature search and screening
To determine the efficacy of surgical treatment of

thoracic endometriosis, 75 articles in English were
identified by searching the PubMed, Cochrane and
Ichushi databases. Twenty-four English articles
were selected during the first screening, and 13 arti-
cles in English were selected as references for this
CQ in the second screening. Among these 13 arti-
cles, 11 were on catamenial pneumothorax,58–68

1 was on catamenial hemoptysis69 and another
described both conditions.70 One was a multicenter
study investigating catamenial hemoptysis,70

10 studies were reports of single-center case studies
of thoracic endometriosis,58–66,70 and 2 were
reviews of previous articles on catamenial pneumo-
thorax.67,68 Nine articles on catamenial pneumotho-
rax were retrospective observational studies
including 4–150 cases,58–66 4 of which revealed the
frequency of catamenial pneumothorax among
spontaneous pneumothorax in women.58,61,63,64 On
the other hand, catamenial hemoptysis is a rare dis-
ease, and approximately 40 cases have been
reported in English. The 19 cases reported in a sin-
gle multicenter study described the clinical fea-
tures, imaging findings, treatment and surgical
outcomes of catamenial hemoptysis, but there was
no comparison with other treatments.69 The litera-
ture discussing surgical treatment of catamenial
pneumothorax described its clinical features, opera-
tive procedure and hormonal treatment, and evalu-
ated the pneumothorax recurrence rate as the
outcome. Two reviews were on catamenial
pneumothorax,67,68 and one article discussed the
significance of serum CA 125 levels as a diagnostic
approach.66
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Review and comment

As a surgical method for spontaneous pneumo-
thorax, it is common to thoracoscopically suture or
resect the lesions of the visceral pleura that causes
air leakage. Even in the case of catamenial pneumo-
thorax, in the acute phase, the endometriotic lesion
that causes air leak should be resected to stop the
air leak. In addition, if there are defects in the dia-
phragm, which are suspected to be the cause of the
inflow of the endometrium into the thoracic cavity,
it should be closed. Although pleurodesis may be
performed to prevent recurrence of pneumothorax
due to the onset of pleural lesions, it is not clear
whether pleurodesis should be performed. The
recurrence rate was defined as the outcome of the
case series described in 10 reports of catamenial
pneumothorax.58–66,68 The details of the surgical
procedure were described in seven
reports,58,60,62,64–66,70 and postoperative hormonal
therapy was described in five reports.58,61,62,65,70

None of the articles compared surgical therapy
with other treatments and did not provide a clear
answer to this CQ.

Summary

Of the 13 papers reviewed for thoracic endome-
triosis, there was no evidence available to answer
to this CQ. The clinical features, histopathological
findings and postoperative recurrence rate of cata-
menial pneumothorax and hemoptysis were ana-
lyzed in 1258–68,70 and 2 case series reports,69,70

respectively. If catamenial pneumothorax is very
severe, it may cause respiratory failure and may
be life-threatening. Therefore, it is recommended
to determine the surgical indication based on
spontaneous pneumothorax. For catamenial
hemoptysis, surgical therapy may be considered if
the condition is severe to cause airway obstruction
due to a clot.

CQ 6: Is medical therapy recommended for tho-
racic endometriosis?

Recommendation:

• As for thoracic endometriosis, medical therapy,
alone or as postoperative adjuvant therapy, may be
considered, depending on the case. (2C)

Literature search and screening

For this CQ, 111 English and 15 Japanese studies
were identified from the PubMed, Cochrane, and
Ichushi databases. Eighteen English articles and
eight Japanese articles were selected for the pri-
mary screening, and eight English articles and
three Japanese articles were selected as references
for this CQ in the second screening. Of these
11 articles, 10 were case series65,70–78 and 1 was a
retrospective cohort study.62 Seven reports were
on catamenial pneumothorax,65,72–74,76–78 three
were on treatment experiences for thoracic endo-
metriosis62,70,71 and one was related to adverse
effects of medical therapy.75 Of the case series
associated with medical therapy, surgical inter-
vention was performed in all cases series except
for one report, and even in this remaining one,70

there was no comparison between outcomes of
medical therapy alone group and the control
group. One cohort study investigated on
pleurodesis and on the recurrence of catamenial
pneumothorax after the treatment with or without
postoperative adjuvant hormonal therapy.62

Review and comment

Ten reports65,70–78 were reviews of a large number
of cases treated for thoracic endometriosis and did
not compare the medical treatment group including
pleurodesis with the control group. Regarding the
recurrence of clinical symptoms after treatment, one
paper reported cases treated pharmacologically
(GnRH agonist alone or GnRH agonist + dienogest)
or surgically,70 and eight papers reported cases
treated with or without postoperative hormonal
therapy,65,71–74,76–78 two of which included cases of
recurrence after surgery with postoperative dienogest
therapy.76,77 One was a case series reporting the
adverse effects of medical therapy.75 No study investi-
gated the effects of medical treatment, including
pleurodesis, on the recurrence of catamenial pneumo-
thorax. Therefore, the available evidence is not suffi-
cient to answer this question. One retrospective
cohort study reported recurrence of symptoms with
and without pleurodesis and postoperative adjuvant
drug therapy (GnRH agonist alone), but no control
group was used.62 None of the reports described the
association between lesion size and the effects of med-
ical therapy.
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Summary

Of the 11 articles reviewed, there was no available
literature that provided evidence to directly answer
this CQ. However, GnRH agonist alone or GnRH
agonist–dienogest sequential administration may be
considered as effective medical therapy.

CQ 7: Is surgical therapy recommended for umbil-
ical endometriosis?

Recommendation:

• For umbilical endometriosis, radical surgery with
wide local excision is recommended, depending on
the case. (1C)

Literature search and screening

A literature search of the PubMed, Cochrane and
Ichushi databases retrieved 107 English papers and
32 Japanese papers. In the first screening of these doc-
uments, 47 English and 19 Japanese studies were
selected, and in the second screening, 13 Japanese79–91

and 33 English92–124 were selected as relevant articles
for this CQ.

Since there has been no prospective comparative
study on the efficacy of treatment for umbilical endo-
metriosis, we examined case reports and case series.

Review and comment

Of 89 cases of umbilical endometriosis, 82 were
treated with surgical therapy and 7 were conserva-
tively treated with medical therapy alone. Consider-
ing that the symptoms were improved by surgery,
and no specific complications were reported, surgical
treatment may be effective in improving symptoms.
In most cases, the postoperative follow-up period was
less than 6 months or was not specified. Recurrent
patients had relapsed more than 2 years after surgery.
Therefore, surgical treatment may be effective in the
short term, but the long-term recurrence rate and
complications remain unknown.

In order to avoid recurrence after surgical ther-
apy, it is preferable to excise the lesion to include a
large portion of marginal tissue (wide local resec-
tion). Umbilical deformities associated with wide
local resection may occur and sometimes require
umbilical reconstruction by plastic surgeons.
Accordingly, surgical therapy may be effective in

improving or relieving symptoms, at least in the
short term.
Saito et al. reported seven cases of umbilical endo-

metriosis, in which three patients were followed up
without treatment, three were treated with OC and
one was treated with surgery.113 Their results
suggested that OC treatment is effective in alleviating
symptoms. It can be recommended for patients with
mild symptoms who do not wish to get pregnant.
Conversely, discontinuation of medication often cau-
ses relapse of symptoms, and surgical treatment is
still necessary as radical treatment.
The etiology of umbilical endometriosis is still

unclear, but two types have been described. The first
is a secondary umbilical endometriosis that arises on
scar tissue following abdominal surgery such as lapa-
roscopic surgery, and the other is primary umbilical
endometriosis that occurs in the absence of surgical
history. Of the 89 cases of umbilical endometriosis
described, 16 cases were secondary and 73 cases were
primary. Although there is no literature comparing
the therapeutic effects of surgical treatment for pri-
mary and secondary umbilical endometriosis, it may
possibly affect the therapeutic outcome.

Summary

A review of the literature suggests that surgical
treatment may have short-term efficacy for umbilical
cord endometriosis, but long-term efficacy and com-
plications remain unknown. Although no study has
directly compared medical therapy and surgical ther-
apy, surgical therapy should be the first choice since
the umbilicus is easy to approach and the invasive-
ness of surgery is relatively minimal.

CQ 8: Is medical therapy recommended for umbil-
ical endometriosis?

Recommendation:

• Medical therapy can be an option for umbilical
endometriosis. (2D)

Literature search and screening

Seven English and 10 Japanese articles were identi-
fied for the CQ of umbilical endometriosis. Seven
English and eight Japanese studies were selected in
the first screening, and seven English papers were

2482 © 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

T. Hirata et al.



selected as the final references in the second screen-
ing. All seven papers were case reports, two of which
included case reports and a review of previously
reported cases.124,125

Review and comment

All reports except one were case reports describing
surgical treatment, and the description of the effect of
medical therapy was limited. Since surgical treatment
is the major treatment for umbilical endometriosis,
there has been no literature evaluating the efficacy of
medical therapy alone.
In one case series, medical therapy was reported to

be effective in improving symptoms in three cases,
but the case series was not a study comparing with/
without medical therapy or different agents.113 There-
fore, it is difficult to answer not only the efficacy of
medical therapy alone, but also comparison with sur-
gical therapy, comparison between different medi-
cines and complications.
In a review of 231 reported cases, only 3 received

medical therapy alone and 228 underwent surgical
treatment.124 The authors noted that although medical
therapy is useful for relieving symptoms, the adminis-
tration of medical therapy is likely to be prolonged
and the disease may recur after discontinuation of
medication. Before choosing medical therapy, it is
necessary to exclude malignant diseases. In a case
series of seven patients, an OC was administered to
three patients, and their symptoms improved.113

Although symptoms recurred when hormone therapy
was discontinued, hormone therapy has been
reported to improve symptoms and can be an adjunc-
tive postoperative treatment to prevent recurrence, if
the endometriotic lesions are positive for estrogen and
progesterone receptor expression.118

According to another study, hormone therapy is
less effective for endometriosis that develops in the
abdominal wall or that arises from surgical scar tis-
sues, and symptoms tend to relapse when the medica-
tion is discontinued, but medical therapy is an option
if concurrent severe pelvic endometriosis is present.102

In addition, preoperative administration of GnRH
agonists is not recommended because of the increased
risk of incomplete resection due to reduced tumor size
and difficulty in its localization. In another study,
approximately 70% of umbilical endometriosis was
treated surgically, and hormonal therapy may have
been effective in reducing tumor size and improving
symptoms, although the effect was not certain.101

Furthermore, preoperative treatment with dienogest
and OC may be effective, but it is difficult to cure the
endometriosis with hormone treatment alone, while
surgical treatment is preferable to conservative treat-
ment because of complete surgical excision and histo-
logical confirmation.96

None of the available literature has reported any
serious adverse effects or complications of medical
therapy.

Summary

The reported number of cases of umbilical endome-
triosis was small, and there were no high-level evi-
dence articles. Based on the literature review, surgical
treatment is the main treatment for umbilical endome-
triosis, and few cases have received medical therapy.
Therefore, it was difficult to answer this
CQ. Furthermore, there have been no studies compar-
ing medical and surgical therapy, comparing different
agents, reporting the frequency of adverse effects/
complications, or the recurrence rate after treatment
discontinuation. Further studies are required to
answer this CQ.

Acknowledgments

This work was supported by grants from the Ministry
of Health, Labour and Welfare. The authors would
like to thank Editage (www.editage.jp) for the English
language review.

Disclosure

None declared.

References

1. Giudice LC. Clinical practice. Endometriosis. N Engl J Med
2010; 362: 2389–2398.

2. Vercellini P, Vigano P, Somigliana E, Fedele L. Endometri-
osis: Pathogenesis and treatment. Nat Rev Endocrinol 2014;
10: 261–275.

3. Irving J, Clement PB, Kurman R, Ellenson L, Ronnett B.
Diseases of the Peritoneum. Blaustein’s Pathology of the Female
Genital Tract. New York: Springer, 2011.

4. The committee for clinical practice guidelines for refractory
rare-site endometriosis. Clinical practice guidelines for the
treatment of rare-site endometriosis. Shindan to Chiryo sya
2018 (in Japanese).

5. Brozek JL, Akl EA, Alonso-Coello P et al. Grading quality
of evidence and strength of recommendations in clinical
practice guidelines. Part 1 of 3. An overview of the GRADE

2483© 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

Guideline for extragenital endometriosis

http://www.editage.jp


approach and grading quality of evidence about interven-
tions. Allergy 2009; 64: 669–677.

6. Vercellini P, Crosignani PG, Somigliana E, Berlanda N,
Barbara G, Fedele L. Medical treatment for rectovaginal
endometriosis: What is the evidence? Hum Reprod 2009; 24:
2504–2514.

7. Ferrero S, Camerini G, Ragni N et al. Letrozole and
norethisterone acetate in colorectal endometriosis. Eur J
Obstet Gynecol Reprod Biol 2010; 150: 199–202.

8. Ferrero S, Camerini G, Ragni N, Venturini PL, Biscaldi E,
Remorgida V. Norethisterone acetate in the treatment of
colorectal endometriosis: A pilot study. Hum Reprod 2010;
25: 94–100.

9. Ferrero S, Camerini G, Ragni N, Menada MV,
Venturini PL, Remorgida V. Triptorelin improves intestinal
symptoms among patients with colorectal endometriosis.
Int J Gynaecol Obstet 2010; 108: 250–251.

10. Ferrari S, Persico P, Di Puppo F et al. Continuous low-dose
oral contraceptive in the treatment of colorectal endometri-
osis evaluated by rectal endoscopic ultrasonography. Acta
Obstet Gynecol Scand 2012; 91: 699–703.

11. Ferrero S, Leone Roberti Maggiore U, Scala C, Di Luca M,
Venturini PL, Remorgida V. Changes in the size of rec-
tovaginal endometriotic nodules infiltrating the rectum
during hormonal therapies. Arch Gynecol Obstet 2013; 287:
447–453.

12. Leone Roberti Maggiore U, Remorgida V, Scala C, Tafi E,
Venturini PL, Ferrero S. Desogestrel-only contraceptive pill
versus sequential contraceptive vaginal ring in the treat-
ment of rectovaginal endometriosis infiltrating the rectum:
A prospective open-label comparative study. Acta Obstet
Gynecol Scand 2014; 93: 239–247.

13. Roman H, Saint Ghislain M, Milles M et al. Improvement of
digestive complaints in women with severe colorectal
endometriosis benefiting from continuous amenorrhoea
triggered by triptorelin. A prospective pilot study. Gynecol
Obstet Fertil 2015; 43: 575–581.

14. Takamura M, Hirata T, Kawata Y et al. Retrospective analy-
sis of 82 cases with intestine endometriosis. Kanto J Obstet
Gynecol 2014; 51: 419 (in Japanese).

15. Slack A, Child T, Lindsey I et al. Urological and colorectal
complications following surgery for rectovaginal endome-
triosis. BJOG 2007; 114: 1278–1282.

16. Minelli L, Fanfani F, Fagotti A et al. Laparoscopic colorectal
resection for bowel endometriosis: Feasibility, complica-
tions, and clinical outcome. Arch Surg 2009; 144: 234–239
discussion 9.

17. Dousset B, Leconte M, Borghese B et al. Complete sur-
gery for low rectal endometriosis: Long-term results of
a 100-case prospective study. Ann Surg 2010; 251:
887–895.

18. Nezhat C, Hajhosseini B, King LP. Laparoscopic manage-
ment of bowel endometriosis: Predictors of severe disease
and recurrence. JSLS 2011; 15: 431–438.

19. Riiskjaer M, Greisen S, Glavind-Kristensen M,
Kesmodel US, Forman A, Seyer-Hansen M. Pelvic organ
function before and after laparoscopic bowel resection for
rectosigmoid endometriosis: A prospective, observational
study. BJOG 2016; 123: 1360–1367.

20. Tarjanne S, Heikinheimo O, Mentula M, Harkki P. Compli-
cations and long-term follow-up on colorectal resections in

the treatment of deep infiltrating endometriosis extending
to bowel wall. Acta Obstet Gynecol Scand 2015; 94: 72–79.

21. Ribeiro PA, Rodrigues FC, Kehdi IP et al. Laparoscopic re-
section of intestinal endometriosis: A 5-year experience.
J Minim Invasive Gynecol 2006; 13: 442–446.

22. Wills HJ, Reid GD, Cooper MJ, Tsaltas J, Morgan M,
Woods RJ. Bowel resection for severe endometriosis: An
Australian series of 177 cases. Aust N Z J Obstet Gynaecol
2009; 49: 415–418.

23. Minelli L, Ceccaroni M, Ruffo G et al. Laparoscopic conser-
vative surgery for stage IV symptomatic endometriosis:
Short-term surgical complications. Fertil Steril 2010; 94:
1218–1222.

24. Donnez J, Squifflet J. Complications, pregnancy and recur-
rence in a prospective series of 500 patients operated on by
the shaving technique for deep rectovaginal endometriotic
nodules. Hum Reprod 2010; 25: 1949–1958.

25. Kondo W, Bourdel N, Tamburro S et al. Complications after
surgery for deeply infiltrating pelvic endometriosis. BJOG
2011; 118: 292–298.

26. Ruffo G, Sartori A, Crippa S et al. Laparoscopic rectal re-
section for severe endometriosis of the mid and low rec-
tum: Technique and operative results. Surg Endosc 2012; 26:
1035–1040.

27. Lee JH, Choi JS, Jeon SW et al. Laparoscopic incidental
appendectomy during laparoscopic surgery for ovarian
endometrioma. Am J Obstet Gynecol 2011; 204: 28.e1–28.e5.

28. Meuleman C, Tomassetti C, Wolthuis A et al. Clinical out-
come after radical excision of moderate-severe endometri-
osis with or without bowel resection and reanastomosis: A
prospective cohort study. Ann Surg 2014; 259: 522–531.

29. Ceccaroni M, Clarizia R, Bruni F et al. Nerve-sparing lapa-
roscopic eradication of deep endometriosis with segmental
rectal and parametrial resection: The Negrar method. A
single-center, prospective, clinical trial. Surg Endosc 2012;
26: 2029–2045.

30. Mangler M, Herbstleb J, Mechsner S, Bartley J,
Schneider A, Kohler C. Long-term follow-up and recur-
rence rate after mesorectum-sparing bowel resection among
women with rectovaginal endometriosis. Int J Gynaecol
Obstet 2014; 125: 266–269.

31. Van den Broeck U, Meuleman C, Tomassetti C et al. Effect
of laparoscopic surgery for moderate and severe endome-
triosis on depression, relationship satisfaction and sexual
functioning: Comparison of patients with and without
bowel resection. Hum Reprod 2013; 28: 2389–2397.

32. Darai E, Dubernard G, Coutant C, Frey C, Rouzier R,
Ballester M. Randomized trial of laparoscopically assisted
versus open colorectal resection for endometriosis: Morbid-
ity, symptoms, quality of life, and fertility. Ann Surg 2010;
251: 1018–1023.

33. Ballester M, Chereau E, Dubernard G, Coutant C, Bazot M,
Darai E. Urinary dysfunction after colorectal resection for
endometriosis: Results of a prospective randomized trial
comparing laparoscopy to open surgery. Am J Obstet
Gynecol 2011; 204: 303.e1–303.e6.

34. Leone Roberti Maggiore U, Ferrero S, Candiani M,
Somigliana E, Vigano P, Vercellini P. Bladder endometri-
osis: A systematic review of pathogenesis, diagnosis, treat-
ment, impact on fertility, and risk of malignant
transformation. Eur Urol 2017; 71: 790–807.

2484 © 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

T. Hirata et al.



35. Maccagnano C, Pellucchi F, Rocchini L et al. Diagnosis and
treatment of bladder endometriosis: State of the art. Urol
Int 2012; 89: 249–258.

36. Maccagnano C, Pellucchi F, Rocchini L et al. Ureteral endo-
metriosis: Proposal for a diagnostic and therapeutic algo-
rithm with a review of the literature. Urol Int 2013; 91: 1–9.

37. Bohrer J, Chen CC, Falcone T. Persistent bilateral ureteral
obstruction secondary to endometriosis despite treatment
with an aromatase inhibitor. Fertil Steril 2008; 90: 2004
e7–2004 e9.

38. Mereu L, Gagliardi ML, Clarizia R, Mainardi P, Landi S,
Minelli L. Laparoscopic management of ureteral endometri-
osis in case of moderate-severe hydroureteronephrosis.
Fertil Steril 2010; 93: 46–51.

39. Soriano D, Schonman R, Nadu A et al. Multidisciplinary
team approach to management of severe endometriosis
affecting the ureter: Long-term outcome data and treatment
algorithm. J Minim Invasive Gynecol 2011; 18: 483–488.

40. Ghezzi F, Cromi A, Bergamini V, Serati M, Sacco A,
Mueller MD. Outcome of laparoscopic ureterolysis for ure-
teral endometriosis. Fertil Steril 2006; 86: 418–422.

41. Seracchioli R, Mabrouk M, Montanari G, Manuzzi L,
Concetti S, Venturoli S. Conservative laparoscopic manage-
ment of urinary tract endometriosis (UTE): Surgical out-
come and long-term follow-up. Fertil Steril 2010; 94:
856–861.

42. Saavalainen L, Heikinheimo O, Tiitinen A, Harkki P. Deep
infiltrating endometriosis affecting the urinary tract-
surgical treatment and fertility outcomes in 2004–2013.
Gynecol Surg 2016; 13: 435–444.

43. Mu D, Li X, Zhou G, Guo H. Diagnosis and treatment of
ureteral endometriosis: Study of 23 cases. Urol J 2014; 11:
1806–1812.

44. Kjer JJ, Kristensen J, Hartwell D, Jensen MA. Full-thickness
endometriosis of the bladder: Report of 31 cases. Eur J
Obstet Gynecol Reprod Biol 2014; 176: 31–33.

45. Collinet P, Leguevaque P, Neme RM et al. Robot-assisted
laparoscopy for deep infiltrating endometriosis: Interna-
tional multicentric retrospective study. Surg Endosc 2014;
28: 2474–2479.

46. Castaneda CV, Shapiro EY, Ahn JJ et al. Endoscopic man-
agement of intraluminal ureteral endometriosis. Urology
2013; 82: 307–312.

47. Gabriel B, Nassif J, Trompoukis P, Barata S, Wattiez A.
Prevalence and management of urinary tract endometri-
osis: A clinical case series. Urology 2011; 78: 1269–1274.

48. Stepniewska A, Grosso G, Molon A et al. Ureteral endome-
triosis: Clinical and radiological follow-up after laparo-
scopic ureterocystoneostomy. Hum Reprod 2011; 26:
112–116.

49. Kovoor E, Nassif J, Miranda-Mendoza I, Wattiez A. Endo-
metriosis of bladder: Outcomes after laparoscopic surgery.
J Minim Invasive Gynecol 2010; 17: 600–604.

50. Bosev D, Nicoll LM, Bhagan L et al. Laparoscopic manage-
ment of ureteral endometriosis: The Stanford University
hospital experience with 96 consecutive cases. J Urol 2009;
182: 2748–2752.

51. Camanni M, Bonino L, Delpiano EM et al. Laparoscopic
conservative management of ureteral endometriosis: A sur-
vey of eighty patients submitted to ureterolysis. Reprod Biol
Endocrinol 2009; 7: 109.

52. Frenna V, Santos L, Ohana E, Bailey C, Wattiez A. Laparo-
scopic management of ureteral endometriosis: Our experi-
ence. J Minim Invasive Gynecol 2007; 14: 169–171.

53. Antonelli A, Simeone C, Zani D et al. Clinical aspects and
surgical treatment of urinary tract endometriosis: Our expe-
rience with 31 cases. Eur Urol 2006; 49: 1093–1097 (discus-
sion 7-8).

54. Soriano D, Bouaziz J, Elizur S et al. Reproductive outcome
is favorable after laparoscopic resection of bladder endome-
triosis. J Minim Invasive Gynecol 2016; 23: 781–786.

55. Uccella S, Cromi A, Casarin J et al. Laparoscopy for ureteral
endometriosis: Surgical details, long-term follow-up, and
fertility outcomes. Fertil Steril 2014; 102: 160–6.e2.

56. Schneider A, Touloupidis S, Papatsoris AG,
Triantafyllidis A, Kollias A, Schweppe KW. Endometriosis
of the urinary tract in women of reproductive age. Int J
Urol 2006; 13: 902–904.

57. Rozsnyai F, Roman H, Resch B et al. Outcomes of surgical
management of deep infiltrating endometriosis of the ure-
ter and urinary bladder. JSLS 2011; 15: 439–447.

58. Subotic D, Mikovic Z, Atanasijadis N, Savic M,
Moskovljevic D, Subotic D. Hormonal therapy after the
operation for catamenial pneumothorax – Is it always nec-
essary? J Cardiothorac Surg 2016; 11: 66.

59. Fukuoka M, Kurihara M, Haga T et al. Clinical characteris-
tics of catamenial and non-catamenial thoracic
endometriosis-related pneumothorax. Respirology 2015; 20:
1272–1276.

60. Nezhat C, Main J, Paka C, Nezhat A, Beygui RE. Multi-
disciplinary treatment for thoracic and abdominopelvic
endometriosis. JSLS 2014; 18(3): e2014.00312.

61. Haga T, Kurihara M, Kataoka H, Ebana H. Clinical–
pathological findings of catamenial pneumothorax: Com-
parison between recurrent cases and non-recurrent cases.
Ann Thorac Cardiovasc Surg 2014; 20: 202–206.

62. Alifano M, Legras A, Rousset-Jablonski C et al. Pneumotho-
rax recurrence after surgery in women: Clinicopathologic
characteristics and management. Ann Thorac Surg 2011; 92:
322–326.

63. Rousset-Jablonski C, Alifano M, Plu-Bureau G et al. Cata-
menial pneumothorax and endometriosis-related pneumo-
thorax: Clinical features and risk factors. Hum Reprod 2011;
26: 2322–2329.

64. Muramatsu T, Shimamura M, Furuichi M et al. Surgical
treatment of catamenial pneumothorax. Asian J Surg 2010;
33: 199–202.

65. Ciriaco P, Negri G, Libretti L et al. Surgical treatment of cat-
amenial pneumothorax: A single centre experience. Interact
Cardiovasc Thorac Surg 2009; 8: 349–352.

66. Bagan P, Berna P, Assouad J, Hupertan V, Le Pimpec BF,
Riquet M. Value of cancer antigen 125 for diagnosis of
pleural endometriosis in females with recurrent pneumo-
thorax. Eur Respir J 2008; 31: 140–142.

67. Alifano M. Catamenial pneumothorax. Curr Opin Pulm Med
2010; 16: 381–386.

68. Channabasavaiah AD, Joseph JV. Thoracic endometriosis:
Revisiting the association between clinical presentation and
thoracic pathology based on thoracoscopic findings in
110 patients. Medicine (Baltimore) 2010; 89: 183–188.

69. Kim CJ, Nam HS, Lee CY et al. Catamenial hemoptysis: A
nationwide analysis in Korea. Respiration 2010; 79: 296–301.

2485© 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

Guideline for extragenital endometriosis



70. Hwang SM, Lee CW, Lee BS, Park JH. Clinical features of
thoracic endometriosis: A single center analysis. Obstet
Gynecol Sci 2015; 58: 223–231.

71. Duyos I, Lopez-Carrasco A, Hernandez A, Zapardiel I, de
Santiago J. Management of thoracic endometriosis: Single
institution experience. Eur J Obstet Gynecol Reprod Biol 2014;
178: 56–59.

72. Visouli AN, Darwiche K, Mpakas A et al. Catamenial pneu-
mothorax: A rare entity? Report of 5 cases and review of
the literature. J Thorac Dis 2012; 4 (Suppl 1): 17–31.

73. Majak P, Langebrekke A, Hagen OM, Qvigstad E. Catame-
nial pneumothorax, clinical manifestations – A multi-
disciplinary challenge. Pneumonol Alergol Pol 2011; 79:
347–350.

74. Leong AC, Coonar AS, Lang-Lazdunski L. Catamenial
pneumothorax: Surgical repair of the diaphragm and hor-
mone treatment. Ann R Coll Surg Engl 2006; 88: 547–549.

75. Alifano M, Jablonski C, Kadiri H et al. Catamenial and non-
catamenial, endometriosis-related or nonendometriosis-
related pneumothorax referred for surgery. Am J Respir Crit
Care Med 2007; 176: 1048–1053.

76. Kobayashi M, Konuki T, Inagaki M et al. Cases of catame-
nial pneumothorax. J Jpn Assoc Rural Med 2015; 64: 56–60
(in Japanese).

77. Watanabe T, Watanabe Z, Inazawa K, Iwama N. Efficacy
of dienogest on catamenial pneumothorax. J Jpn Soc Endo-
metriosis 2011; 32: 153–156 (in Japanese).

78. Hasegawa T, Miwa M, Seki K et al. A case of catamenial
pneumothorax using dienogest. J Toyama Soc Obstet Gynecol
2014; 30: 21–24 (in Japanese).

79. Yonamine M, Murakoshi Y, Sugawara K et al. Two cases of
rare site endometriosis in the groin or umbilicus. Tokyo J
Obstet Gynecol 2016; 65: 265–270 (in Japanese).

80. Miyake T, Hayashi M, Hiraoka T et al. A case of umbilical
endometriosis with reconstruction of umbilicus. Kanto J
Obstet Gynecol 2014; 51: 625–629 (in Japanese).

81. Asami Y, Suzuki M, Uenoyama M et al. Four cases of rare
site endometriosis successfully treated with dienogest. J Jpn
Soc Endometriosis 2014; 35: 132–134 (in Japanese).

82. Kawai S, Minami Y, Ito M et al. Three cases of umbilical
endometriosis after laparoscopic subtotal hysterectomy. Jpn
J Gynecol Obstet Endosc 2013; 29: 189–194 (in Japanese).

83. Nakagawa K, Hashimoto T, Suzuki H et al. Cases of cuta-
neous endometriosis. Med J Sendai Red Cross Hosp 2013; 22:
27–31 (in Japanese).

84. Tsukamoto F, Hirosaki K. A case of umbilical endometri-
osis. Hifuka no Rinsyo 2013; 55: 122–123 (in Japanese).

85. Ohno K, Yamamoto A, Kamiyoshi H et al. Two cases of
umbilical endometriosis with reconstruction of umbilicus.
Hifuka no Rinsyo 2011; 53: 479–483 (in Japanese).

86. Fukuda E, Yokouchi Y, Sakai A, Ohnishi K, Mukai H. A
case of cutaneous endometriosis in the umbilicus. Hifuka no
Rinsyo 2010; 52: 735–738 (in Japanese).

87. Kojima R, Shintani Y, Yamamoto K, Kamiya K, Nishida T.
A case of umbilical endometriosis. Hifuka no Rinsyo 2009;
51: 1912–1913 (in Japanese).

88. Inoue Y, Takahashi M, Hanamoto T, Sunahara M. A case
of umbilical endometriosis. Journal of Japan Surgical Associa-
tion 2008; 69: 457–460 (in Japanese).

89. Matsumoto J, Ito Y, Nakayama M, Nagata I, Maekawa S.
Two cases of abdominal wall endometriosis. Primary

umbilical endometriosis and scar endometriosis. Saitama
District J Jpn Soc Obstet Gynecol 2008; 38: 36–39
(in Japanese).

90. Matsui H, Koyama T, Kawahara Y, Sugawara S. Endome-
triosis a disease common to women. Visual Dermatol 2006;
5: 664–665 (in Japanese).

91. Yamanaka M, Miyazaki Y, Yamamoto T, Yokoseki H. A
case of umbilical endometriosis after laparoscopic surgery.
Hifuka no Rinsyo 2006; 48: 675–677 (in Japanese).

92. Ismael H, Ragoza Y, Harden A, Cox S. Spontaneous endo-
metriosis associated with an umbilical hernia: A case report
and review of the literature. Int J Surg Case Rep 2017;
30: 1–5.

93. Bratila E, Ionescu OM, Badiu DC et al. Umbilical hernia
masking primary umbilical endometriosis – A case report.
Rom J Morphol Embryol 2016; 57 (2 Suppl): 825–829.

94. Egin S, Pektas BA, Hot S, Mihmanli V. Primary umbilical
endometriosis: A painful swelling in the umbilicus concom-
itantly with menstruation. Int J Surg Case Rep 2016; 28:
78–80.

95. Boesgaard-Kjer D, Boesgaard-Kjer D, Kjer JJ. Primary
umbilical endometriosis (PUE). Eur J Obstet Gynecol Reprod
Biol 2017; 209: 44–45.

96. Taniguchi F, Hirakawa E, Azuma Y, Uejima C, Ashida K,
Harada T. Primary umbilical endometriosis: Unusual and
rare clinical presentation. Case Rep Obstet Gynecol 2016;
2016: 9302376.

97. Theunissen CI, IJpma FF. Primary umbilical endometriosis:
A cause of a painful umbilical nodule. J Surg Case Rep 2015;
2015(3): rjv025.

98. Chikazawa K, Mitsushita J, Netsu S, Konno R. Surgical
excision of umbilical endometriotic lesions with lapa-
roscopic pelvic observation is the way to treat umbili-
cal endometriosis. Asian J Endosc Surg 2014; 7:
320–322.

99. Coccia ME, Rizzello F, Nannini S, Cozzolino M,
Capezzuoli T, Castiglione F. Ultrasound-guided excision of
rectus abdominis muscle endometriosis. J Obstet Gynaecol
Res 2015; 41: 149–152.

100. Nguessan KL, Nguessan E, Mian DB, Guie P, Boni S. Spon-
taneous cutaneous umbilical endometriosis: A rare variant
of extragenital endometriosis. Clin Exp Obstet Gynecol 2014;
41: 486–488.

101. Fancellu A, Pinna A, Manca A, Capobianco G, Porcu A.
Primary umbilical endometriosis. Case report and discus-
sion on management options. Int J Surg Case Rep 2013; 4:
1145–1148.

102. Efremidou EI, Kouklakis G, Mitrakas A, Liratzopoulos N,
Polychronidis A. Primary umbilical endometrioma: A rare
case of spontaneous abdominal wall endometriosis. Int J
Gen Med 2012; 5: 999–1002.

103. Ceccaroni M, Roviglione G, Rosenberg P et al. Pericardial,
pleural and diaphragmatic endometriosis in association
with pelvic peritoneal and bowel endometriosis: A case
report and review of the literature. Wideochir Inne Tech Mal-
oinwazyjne 2012; 7: 122–131.

104. Kodandapani S, Pai MV, Mathew M. Umbilical laparo-
scopic scar endometriosis. J Hum Reprod Sci 2011; 4:
150–152.

105. Spaziani E, Picchio M, Di Filippo A, De Cristofano C,
Ceci F, Stagnitti F. Spontaneous umbilical endometriosis: A

2486 © 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

T. Hirata et al.



case report with one-year follow-up. Clin Exp Obstet
Gynecol 2009; 36: 263–264.

106. Bagade PV, Guirguis MM. Menstruating from the umbili-
cus as a rare case of primary umbilical endometriosis: A
case report. J Med Case Rep 2009; 3: 9326.

107. Malebranche AD, Bush K. Umbilical endometriosis: A rare
diagnosis in plastic and reconstructive surgery. Can J Plast
Surg 2010; 18: 147–148.

108. Chatzikokkinou P, Thorfinn J, Angelidis IK, Papa G,
Trevisan G. Spontaneous endometriosis in an umbilical
skin lesion. Acta Dermatovenerol Alp Pannonica Adriat 2009;
18: 126–130.

109. Khaled A, Hammami H, Fazaa B, Zermani R, Ben Jilani S,
Kamoun MR. Primary umbilical endometriosis: A rare variant
of extragenital endometriosis. Pathologica 2008; 100: 473–475.

110. Calagna G, Perino A, Chianetta D et al. Primary umbilical
endometrioma: Analyzing the pathogenesis of endometri-
osis from an unusual localization. Taiwan J Obstet Gynecol
2015; 54: 306–312.

111. Paramythiotis D, Stavrou G, Panidis S et al. Concurrent
appendiceal and umbilical endometriosis: A case report
and review of the literature. J Med Case Reports 2014; 8: 258.

112. Ghosh A, Das S. Primary umbilical endometriosis: A case
report and review of literature. Arch Gynecol Obstet 2014;
290: 807–809.

113. Saito A, Koga K, Osuga Y et al. Individualized manage-
ment of umbilical endometriosis: A report of seven cases.
J Obstet Gynaecol Res 2014; 40: 40–45.

114. Minaidou E, Polymeris A, Vassiliou J et al. Primary umbili-
cal endometriosis: Case report and literature review. Clin
Exp Obstet Gynecol 2012; 39: 562–564.

115. Din AH, Verjee LS, Griffiths MA. Cutaneous endometriosis:
A plastic surgery perspective. J Plast Reconstr Aesthet Surg
2013; 66: 129–130.

116. Fedele L, Frontino G, Bianchi S, Borruto F, Ciappina N.
Umbilical endometriosis: A radical excision with laparo-
scopic assistance. Int J Surg 2010; 8: 109–111.

117. Dessy LA, Buccheri EM, Chiummariello S, Gagliardi DN,
Onesti MG. Umbilical endometriosis, our experience. In
Vivo 2008; 22: 811–815.

118. Mechsner S, Bartley J, Infanger M, Loddenkemper C,
Herbel J, Ebert AD. Clinical management and immunohis-
tochemical analysis of umbilical endometriosis. Arch
Gynecol Obstet 2009; 280: 235–242.

119. Rosina P, Pugliarello S, Colato C, Girolomoni G.
Endometriosis of umbilical cicatrix: Case report and
review of the literature. Acta Dermatovenerol Croat 2008;
16: 218–221.

120. Agarwal A, Fong YF. Cutaneous endometriosis. Singapore
Med J 2008; 49: 704–709.

121. Kimball KJ, Gerten KA, Conner MG, Richter HE. Diffuse
endometritis in the setting of umbilical endometriosis: A
case report. J Reprod Med 2008; 53: 49–51.

122. Wiegratz I, Kissler S, Engels K, Strey C, Kaufmann M.
Umbilical endometriosis in pregnancy without previous
surgery. Fertil Steril 2008; 90: 199 e17–199 e20.

123. Goldberg JM, Bedaiwy MA. Recurrent umbilical endome-
triosis after laparoscopic treatment of minimal pelvic
endometriosis: A case report. J Reprod Med 2007; 52:
551–552.

124. Victory R, Diamond MP, Johns DA. Villar’s nodule: A case
report and systematic literature review of endometriosis
externa of the umbilicus. J Minim Invasive Gynecol 2007; 14:
23–32.

125. Kyamidis K, Lora V, Kanitakis J. Spontaneous cutaneous
umbilical endometriosis: Report of a new case with immu-
nohistochemical study and literature review. Dermatol
Online J 2011; 17: 5.

2487© 2020 The Authors. Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd
on behalf of Japan Society of Obstetrics and Gynecology.

Guideline for extragenital endometriosis


	 Clinical practice guidelines for the treatment of extragenital endometriosis in Japan, 2018
	Introduction
	Procedure of Developing the Guidelines
	Clinical Questions and Recommendations
	Acknowledgments
	Disclosure
	References


