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Key content

e The variable signs and symptoms of endometriosis contribute to
significant diagnostic delay.

e Empirical hormonal treatment of endometriosis-related pain with

cycle suppression may be considered without a definitive diagnosis

of endometriosis.

When considering laparoscopy to diagnose and treat

endometriosis, a balance must be found between the need to avoid

the very long diagnostic delays currently experienced and the

likelihood of treatment benefits, set against the cost and risk

of laparoscopy.

Treatment for endometriosis-related pain symptoms includes a

range of medical and surgical options with varying levels

of evidence.

Minimally invasive surgery should be performed by a surgeon
trained to undertake surgical treatment for mild to moderate
disease, thereby avoiding the need for repeat laparoscopy in the
absence of severe disease, i.e. a ‘see and treat’ policy.

* Women with deep infiltrating endometriosis should be referred to
an accredited endometriosis centre, such as the British Society for
Gynaecological Endoscopy (BSGE) in the UK.

Learning objectives

 To understand the diagnostic difficulties surrounding
endometriosis diagnosis and management.

e To identify the supporting evidence for treating endometriosis-
related pain.

Ethical issues

* When should laparoscopy for women with minimal endometriosis
symptoms be performed?

e Should radical surgery always be performed in women in whom
deep infiltrating endometriosis is found?
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Introduction

Endometriosis is a common benign gynaecological condition
classically defined as the presence of endometrial glands and
stroma in ectopic sites outside the uterus. Both its surgical
and clinical manifestations vary, often with poor correlation.
Its aetiology and pathogenesis remain elusive and there
appears to be a polygenic and multifactorial pattern of
inheritance. Endometriosis may progress, remain static or
even regress without treatment, and its treatment and
management remain controversial.

Endometriosis affects 6-10% of women of reproductive
age' and has a prevalence rate as high as 35-50% in women
experiencing pain or infertility.” Three well-recognised forms
of endometriosis have been described.’ Peritoneal
corresponds to minimal or mild
endometriosis and usually no progression is observed.
Ovarian endometriosis is characterised by superficial
ovarian implants or endometriotic cysts which may be

endometriosis

adherent to the posterior aspects of the broad ligament. Deep
infiltrating endometriosis (DIE) involving the bowel, bladder
and rectovaginal septum is often associated with pelvic
adhesions. It has been proposed that endometriosis is a
heterogeneous condition, with peritoneal implants, deep
infiltrating and ovarian endometriomas being manifestations
of different disease processes.”

The cause of endometriosis-associated pain is unknown,
but it has been suggested that peritoneal inflammation
involving growth factors and cytokine production by
activated macrophages, adhesion formation and irritation
or direct invasion of pelvic floor nerves by infiltrating
endometriotic implants may be responsible.*

Signs and symptoms of endometriosis

If empirical treatment for presumed endometriosis is to be
prescribed, then a good understanding of the diagnostic value
of specific symptoms is important. Endometriosis is
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frequently associated with dysmenorrhoea, chronic pelvic
pain, deep dyspareunia, dyschezia (painful or difficult
defecation) and infertility. Ballard et al. found that 83% of
women with endometriosis reported one or more of these
symptoms to their general practitioners when compared with
just 29% of controls.” Dyschezia during menstruation and
deep dyspareunia are stronger predictors of DIE (74.5%
sensitivity, 68.7% specificity, 2.4 positive likelihood ratio and
0.4 negative likelihood ratio).® Pain symptoms increase as
endometriotic lesion depth increases, but no relationship has
been found between pain intensity and stage of disease.”
Despite the growing awareness of endometriosis
symptoms, there are often significant delays between the
onset of symptoms to definitive diagnosis, with a mean
latency of 6.7 years in Norway, 8 years in the UK and
11.7 years in the USA.® One reason for this delay is the
significant overlap in symptoms with other conditions such
as pelvic inflammatory disease, pelvic adhesions, irritable
bowel syndrome, inflaimmatory bowel disease, interstitial
cystitis and depression. Indeed, when the records of general
practitioners were reviewed, women with endometriosis were
3.5 times more likely to have had a diagnosis of irritable
bowel syndrome and 6.4 times more likely to have had a
diagnosis of pelvic inflammatory disease when compared
with women without endometriosis.” A UK study on primary
care found that one-third of women consulted their general
practitioner six or more times before referral and diagnosis."

Examination and investigations

Routine vaginal examination alone is insufficient to make a
diagnosis of endometriosis.'' However, the location and
extent of endometriosis can sometimes be determined by
clinical examination.'* Particular emphasis should be placed
on the visualisation and palpation of DIE or nodules in the
posterior fornix of the vagina. These lesions appear as dark
blue nodules that are often dense and painful, and increase in
size during menstruation.

Recent advances in imaging modalities, including
ultrasound and magnetic resonance imaging, have improved
the noninvasive preoperative diagnosis of endometriosis.''?
In specialist centres, transvaginal ultrasound has been shown to
be a good test for assessing the severity of pelvic endometriosis
and is particularly accurate for detecting severe disease, which
could facilitate more effective triaging of women for
appropriate surgical care,”” although this has yet to be
validated in routine clinical practice.

Strategy

The diagnosis of endometriosis is first suspected based on the
history, then investigated by physical examination and
imaging. The diagnosis is confirmed by visual inspection

and  histological  examination of tissue excised
during laparoscopy.

When endometriosis is suspected, the patient should be
counselled about the alternative strategies of empirical
hormonal treatment with cycle suppression leading to
amenorrhoea, or ‘see and treat’ laparoscopy. Therefore, the
strategy for managing endometriosis-related pain may actually
reflect treatment for a clinical diagnosis of presumed/probable
endometriosis unsubstantiated by laparoscopy. Once the
diagnosis is confirmed by laparoscopy, then the choice of

medical or surgical treatment remains.

Medical treatment

Analgesics

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
used as a first-line treatment of endometriosis-associated
pain even though very limited evidence supports their use.
NSAIDs may also be effective analgesics for other conditions
such as simple dysmenorrhoea and adenomyosis, and are not
specific to the treatment of endometriosis. Studies showing
elevated prostaglandin levels in the peritoneal fluid and
endometriotic tissue of women with endometriosis support
the use of NSAIDs."* A Cochrane review on the role of
NSAIDs in treating endometriosis-related pain analysed one
randomised controlled trial (RCT) comparing naproxen
sodium (275 mg, four times daily) with placebo but found
no significant difference.'>'® Another study that investigated
the use of a cyclooxygenase-2 inhibitor (rofecoxib) against a
placebo (n = 28) reported significant improvement of
dysmenorrhea, dyspareunia and chronic pelvic pain.'”
Although that study reported no adverse effects, Merck &
Co. has since withdrawn rofecoxib because of its
cardiovascular toxicity.'®

There are no other RCTs on the use of analgesics
(paracetamol, aspirin, ibuprofen, opioids) for treating
endometriosis-associated pain."®

From a clinical perspective, the use of NSAIDs for
managing pain should be discussed, and the discussion
should address the adverse effects associated with frequent
use of NSAIDs, including inhibition of ovulation and risk of
gastric ulceration and cardiovascular disease.’”*!

Specialist help from a multidisciplinary pain team may be
required for complex cases, where pain-modulating drugs
such as pregabalin or gabapentin may be considered, or
low-dose amitriptyline.

Hormonal therapies for treating endometriosis-
related pain

Endometriosis is a disease of women in their reproductive
years that is associated with cyclical ovarian activity.
Therefore, hormonal suppression to achieve amenorrhoea is
considered a medical approach for treating the disease and its
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symptoms. Currently, combined oral contraceptives
(COCPs), progestogens, anti-progestogens, gonadotrophin-
releasing hormone (GnRH) agonists and aromatase
inhibitors are in clinical use. As evidence supporting the
use of one hormonal treatment over another is lacking,
prescription will therefore depend on selection by the patient
and the treatment cost. The European Society of Human
Reproduction and Embryology (ESHRE) guideline states that
it is reasonable to commence empirical treatment with
analgesia and/or hormones before a diagnosis of
endometriosis is confirmed, with the important proviso
that the woman has been counselled thoroughly about the
efficacy, adverse effect profile and availability of the different
management options."’

Combined oral contraception

A Cochrane systematic review evaluated the efficacy of
COCPs for reducing endometriosis-associated pain.
Although only one small RCT was included, it concluded
that the COCP (0.02 mg ethinyl estradiol with 0.15 mg
desogestrel daily, taken cyclically) was as effective as GnRH
analogues for the relief of dyspareunia, dysmenorrhoea and
non-menstrual pain.*> A more recent double-blind,
randomised,  placebo-controlled  trial  studied  the
effectiveness of low-dose COCP compared with placebo for
endometriosis-associated pain over four cycles, and
concluded that pain scores for the COCP group were
significantly reduced compared with placebo.”> Modern
low-dose COCP is now widely used to treat endometriosis-
related pain as it offers many practical advantages, including
contraceptive protection and cycle control.

Although current guidelines suggest empirical treatment
with analgesia, COCP or progestogens, there remains very
limited strong evidence for the efficacy of COCP in treating
endometriosis pain.”* Changing from cyclical to continuous
treatment may improve symptoms; however, moderate to
severe adverse effects have been reported in 14% of women.**
There are insufficient data supporting the use of selective
estrogen receptor modulators and selective progesterone
receptor modulators.**

Progestogens and anti-progestogens

Clinical observation of the apparent resolution of symptoms
of endometriosis during pregnancy gave rise to treatment
with medication containing a progestogen.”> A recent
Cochrane review concluded that medroxyprogesterone
acetate (100 mg daily) is significantly more effective in
reducing all symptoms when compared with placebo;
however, its use was associated with significantly more
cases of acne and oedema. There was no evidence of a benefit
with depot or oral progestogens over other treatments
(COCP or leuprolide acetate) for endometriosis-
related symptoms.*®

Hoo et al.

No studies have assessed the effectiveness of the
progestogen-only pill Cerazette® for endometriosis, and
the recommendation to offer it is a pragmatic approach.*
The assumption is that by inhibiting ovulation, estrogen
levels do not peak and the amenorrhoeic state it induces
relieves symptoms, thereby yielding the same effect as
continuous COCP but with a lower risk and adverse
effect profile.

The levonorgestrel-releasing intrauterine system (LNG-
TUS) releases levonorgestrel directly into the uterine cavity at
a relatively constant rate of 20 microgram per day for
5 years.”” Levonorgestrel exerts strong local progestational
activity and renders the endometrium atrophic and inactive,
although ovulation is usually not suppressed.”® RCTs on
LNG-IUS have shown that it significantly improves
endometriosis-related pain, but this was not significantly
different when compared with the effect of leuprolide acetate,
a GnRH agonist.””*° However, LNG-IUS has a significantly
better adverse effects profile.

Although danazol reduces endometriosis-associated pain,
significant adverse effects are common (e.g. acne, oedema,
vaginal spotting, weight gain and muscle cramps), greatly
reducing its usefulness."”

Anti-progestogens exert anti-proliferative effects on the
endometrium while maintaining serum estradiol levels in the
early to mid-follicular phase, thereby having a better adverse
effect profile by avoiding the bone mass loss and
hypoestrogenism associated with the use of progestogen
only.*® A 2012 review reported that gestrinone was the only
anti-progestogen evaluated in an RCT for endometriosis-
related symptoms, and placebo-controlled trials
reviewed.”® However, there was no evidence of significant
benefit when gestrinone was compared with danazol or

were

leuprorelin (a GnRH analogue).

Gonadotrophin-releasing hormone (GnRH) agonists
GnRH agonists deplete the pituitary of endogenous
gonadotrophins and inhibit further synthesis, thus inducing
a hypoestrogenic state resulting in the interruption of the
menstrual cycle, and endometrial atrophy and amenorrhea.
A Cochrane review of 41 RCTs concluded that GnRH
agonists were more effective than placebo but were inferior
to LNG-IUS or danazol for relieving endometriosis-
associated pain, given its worse adverse effects profile.'”!
The hypoestrogenic effects of GnRH agonists include loss of
bone mass of up to 13% at 6 months (reversible with
discontinuation of therapy), therefore the simultaneous use
of hormonal add-back therapy is recommended.** Hormonal
add-back therapy has not been shown to reduce the efficacy
of GnRH agonists.” This can be explained by the estrogen
threshold theory, which suggests that lower levels are needed
to protect bone and cognitive function and to avoid/
minimise menopausal symptoms such as hot flushes, sleep
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disturbance and mood swings than to activate

. . . 34
endometriotic tissue.

Aromatase inhibitors (Als)

Aromatase inhibitors (Als) have been studied for treating
endometriosis despite the controversies surrounding the
evidence for increased expression of aromatase P450 in
endometriotic tissue.”” The most common third-generation
Als letrozole and anastrozole are reversible Als, competing
with androgens for aromatase binding sites. The adverse
effects are mostly hypoestrogenic and include vaginal
dryness, hot flushes and diminished bone mineral density.
Earlier reports of increased cardiovascular risks have not
been substantiated."”

Existing evidence for the use of Als for endometriosis pain
are mostly from moderate-quality, non-randomised studies
or case reports that lack evidence of their long-term effects."”
Due to their severe adverse effects, current (2014) ESHRE
guidelines recommend that Als should only be prescribed
after all other options for medical or surgical treatment for
endometriosis pain have been exhausted."

Laparoscopic treatment

Laparoscopic treatment is ideally performed at initial
diagnostic laparoscopy (a ‘see and treat’ approach) as
recommended by the Royal College of Obstetricians and
Gynaecologists.”® The ESHRE supports this approach, but
acknowledges that symptoms do not always relate to the
severity of clinical disease, and unexpected severe disease may
be discovered at initial laparoscopy, which may require
further counselling and subsequent surgical treatment.'®*”>*

When considering laparoscopy for diagnosing and treating
endometriosis, a balance must be struck between the need to
avoid the very long diagnostic delays currently experienced
and the likelihood of treatment benefits against the cost and
risk of laparoscopy. Also, laparoscopy that reveals minimal or
mild endometriosis may be difficult to interpret, as the
findings may not represent the cause of pain, and if treated at
laparoscopy, might not be successful in treating the pain.
Under these circumstances, there must be awareness of the
potential for a placebo effect.

The indication for laparoscopy needs to be individualised
and should include the woman’s choice to have a definitive
diagnosis, infertility investigations, signs and symptoms of
severe disease, such as ovarian endometriomas, DIE or
ongoing pain symptoms. It is important to note that the
response to hormonal therapy has not been shown to always
predict the presence or absence of endometriosis.*

Surgery for endometriosis-associated pain
A woman with endometriosis should receive appropriate
preoperative counselling. Surgery for endometriosis-related

pain should be performed by a surgeon trained not only to
establish the diagnosis of endometriosis, but also to
undertake surgical treatment for mild to moderate disease.
This approach would obviate the need for repeat surgical
procedures in the absence of severe disease. A minimally
invasive approach provides superior views of the pelvic
organs and is associated with less pain, shorter hospital stay,
quicker recovery and better cosmesis. Laparotomy may rarely
be necessary for advanced disease with extensive adhesions or
when there is adjoining organ involvement. Surgical
procedures include excision, fulguration or laser ablation of
peritoneal endometriotic implants; excision, drainage or
ablation of endometriomas; resection of rectovaginal
nodules; and adhesiolysis. Conservative surgery aims to
treat all visible endometriotic lesions and restore normal
pelvic anatomy.

A Cochrane review concluded that there were significant
benefits of operative laparoscopy of endometriosis at 6 and
12 months after surgery when compared with diagnostic
laparoscopy alone or medical treatment.*” The excision of
lesions would be preferred if histological specimens are
required, although ablation and excision of peritoneal
endometriosis are equally effective for treating chronic
pelvic pain in women with mild endometriosis.*’

An alternative strategy for controlling endometriosis-
related pain is interrupting the nerve pathways. A 2005
Cochrane review concluded that laparoscopic uterosacral
nerve ablation conferred no additional benefit over
conservative surgery, while presacral neurectomy combined
with laparoscopic ablation of endometriotic
significantly improved dysmenorrhoea and reduced severe
midline pain at 6 months and 12 months.* However,
performing presacral neurectomy requires a high degree of

tissue

skill and is associated with increased risk of adverse effects
such as bleeding, constipation and urinary urgency, and is
seldom performed.

Surgery for endometrioma-associated pain
Laparoscopic excision of ovarian endometriotic cyst walls
(>3 cm) is superior to drainage and coagulation by bipolar
diathermy for treating the recurrence of dysmenorrhoea,
dysparaeunia and non-menstrual pain as well as reducing the
rates of subsequent surgery.*” While the superiority of
excision over drainage and coagulation/ablation might be
expected, concerns about excessive resection of ovarian tissue
compromising future fertility remain, with a reported risk of
ovarian failure after bilateral ovarian endometrioma
cystectomy of 2.4%."’

It should be noted that endometriomas are strongly
associated with deep infiltrating endometriosis (DIE).** If
suspected, the woman should be referred to an endometriosis
specialist ~ centre  capable  of  performing  the
appropriate surgery.
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Surgery for deep infiltrating endometriosis (DIE)-
associated pain

Deep infiltrating endometriotic nodules may involve the
uterosacral ligaments, pelvic side walls, rectovaginal septum,
vagina, bowel, bladder or ureter. Bowel endometriosis usually
affects the rectosigmoid colon and can be associated with
symptoms such as bowel cramping, diarrhoea or dyschezia.*’
Treating colorectal endometriosis is difficult and challenging.

Medical management of DIE with colorectal extension is
based on suppressing the symptoms, is not curative and is
often associated with significant adverse effects.*® It is unclear
whether medical management prevents disease progression;
however, discontinuing medical treatment commonly results
in the recurrence of symptoms.*’

It is widely agreed that severe endometriosis, especially in
symptomatic DIE with colorectal extension, requires surgical
treatment. Surgical strategies include superficial shaving,
discoid resection or segmental resection of the involved
bowel segments to remove the endometriotic nodules.
Although there is an ongoing debate about the indication for
shaving nodules as opposed to segmental resection, most
studies have reported improvement in pain outcome, quality
of life and gynaecological and digestive symptoms after surgery
for colorectal endometriosis.*> The reported intraoperative
complication rate was 2.1%, and the total postoperative
complication rate was 13.9% (9.5% minor, 4.6% major).*® The
recurrence rates following colorectal endometriosis surgery in
studies with more than 2 years of follow-up were 5-25%.*

Surgical treatment for bladder endometriosis is usually
excision of the lesion and primary closure of the bladder wall.
Ureteral lesions may be excised after stenting the ureter;
however, segmental excision with end-to-end anastomosis or
re-implantation may be necessary if there are intrinsic lesions
or significant obstruction.

Hysterectomy for endometriosis

Hysterectomy with bilateral salpingo-oophorectomy is
generally reserved for women with debilitating symptoms
attributed to endometriosis who have completed childbearing
and in whom other medical therapies have failed. There are no
RCTs on hysterectomy (with or without oophorectomy) for
treating endometriosis-associated pain, but a
concluded that hysterectomy was successful in many women,
but not all.*’ The success of this approach is attributed to
debulking of the disease and the resulting surgical menopause

review

causing endometrial tissue atrophy. Ovarian conservation
at hysterectomy presents a six-fold greater risk for the
development of recurrent pain and an 8.1 times greater risk
of reoperation.”® Hysterectomy is also used successfully to treat
idiopathic dysmenorrhoea and adenomyosis.

Considering the physiology of endometrial tissue,
postoperative hormone replacement that includes both
estrogen and a progestogen appears sensible. The 2014

Hoo et al.

ESHRE guidelines suggest estrogen and progestogen therapy
or tibolone for treating menopausal symptoms in women
with surgically induced menopause because of endometriosis,
at least up to the age of natural menopause.'

Complementary treatments

Surgical and hormonal treatment of endometriosis can have
complications or adverse effects. In China, treating
endometriosis using Chinese herbal medicine is routine,
and there has been considerable research into the role of
Chinese herbal medicine in alleviating pain, promoting
fertility and preventing relapse. A Cochrane review found
two RCTs showing that post-surgical administration of
Chinese herbal medicine may have comparable benefits to
gestrinone but with fewer adverse effects.”’ Another review
found 24 studies involving auricular acupuncture and
Chinese herbal medicine for endometriosis; however, only
one small trial fulfilled the criteria defining pain scores and
cure. In that study, dysmenorrhoea scores were lower in the
auricular acupuncture group than in the Chinese herbal
medicine group. The total effective rate (‘cured’, ‘significantly
effective’ or ‘effective’) for auricular acupuncture and
Chinese herbal medicine was 91.9% and 60%, respectively.
Evidence supporting the effectiveness of acupuncture for pain
in endometriosis is limited.”

A systematic review that assessed transcutaneous electrical
nerve stimulation devices found insufficient evidence for
determining and assessing the treatments accurately. The
reviewers concluded that transcutaneous electrical nerve
stimulation represents a suitable alternative for women who
prefer not to use medication or who wish to minimise their
intake of NSAIDs.>®

These findings highlight the necessity of developing future
studies that are well-designed, double-blinded, RCTs that
assess various complementary therapies in comparison to the
conventional therapies.

Nutritional therapy/dietary modification

Nutritional therapy and dietary modification have shown
promising effects for dysmenorrhoea, specifically omega-3
fish oil plus vitamin B12 supplementation and a diet high in
vegetables and low in animal fats.”’ Parazzini et al. found
that intake of fruit and green vegetables decreased the risk of
endometriosis, whereas intake of red meat increased it.>*
Fibre intake with increased estrogen excretion also appears to
be linked.””> Patients often adopt a strategy of dietary
exclusion, but there is no evidence of any benefit particular
to the treatment of endometriosis.

An RCT investigating the use of nutritional supplements
on endometriosis demonstrated that 2-month high-dose
vitamin E and C therapy was associated with significant
improvement in pain.®® Two other randomised, double-
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blinded, placebo-controlled trials demonstrated significantly
decreased median pain scores with vitamin E administration
for primary dysmenorrhea.”””®

It has been suggested that there is an inverse association
between body mass index and endometriosis. A 2013 20-year
review found evidence of this with a prospective cohort
study.”® This association may correlate with lower peripheral

body fat distribution and with less estrogen resistance.

Patient support groups and self-management
Physical and psychological trauma can contribute to a
negative self-image.®* A small Italian study in 2014
suggested that some mood or anxiety disorders, high
alexithymia, and malfunctioning obsessive-compulsive
symptoms are more frequent in women with endometriosis
than in the general population.®!

Thus, some women with endometriosis may benefit from
working with a counsellor/psychologist to develop strategies
on breaking the pain cycle, dealing with stress and anxiety
and resolving personal negative feelings.

Multidisciplinary team

The requirements of a British Society for Gynaecological
Endoscopy (BSGE)-accredited centre for treating severe
endometriosis include having named colorectal, urological,
pain specialist and nurse members. This reflects the problems
encountered with recurrent disease and recurrent pain with
multisystem involvement. Some departments have gone on
to formalise this with multidisciplinary team meetings.®>

Chronic pain/pain teams

Women with little or minimal disease and who do not
improve with hormonal or analgesic treatments are a
challenging group who are labelled as having chronic pelvic
pain. Such patients often require long-term pain
management with frequent reassessment and adjustment of
therapy. The chronic pain model recognises the condition as
a combination of physical dysfunction, beliefs and coping
strategies, distress, illness behaviour and social interactions.®’
Pain management has moved towards the primary care
setting, and the quality of pain services and the access to these
services across England varies significantly. This variation was
highlighted in the Clinical Standards Advisory Group report
on services for National Health Service patients with acute
and chronic pain in 2000.°* It is important that primary,
secondary and tertiary care teams cooperate to provide
adequate access to these services.

Conclusions

The clinical presentation of endometriosis is highly variable
and often women are referred from their general

practitioners, having tried at least one form of hormonal
treatment. Although empirical treatment with hormones is
feasible, especially in young women with mild symptoms, a
referral should be considered when either a trial of hormonal
treatment has failed or when signs of deep infiltrating disease
are present. Women with endometriosis should be referred to
a gynaecologist with a special interest in endometriosis, and
women with DIE should be referred to BSGE-accredited
centres where gynaecologists work in appropriate clinical
teams, audit their outcome and have sufficient workload to
maintain their surgical skills. Decisions for laparoscopy
should be made with the intention of performing treatment
at the primary operation, as repeat laparoscopies are
associated with increased risks for the patient and increased
related costs. ‘Diagnostic laparoscopy’ should be an
concept because symptoms suggestive of
endometriosis should be assessed by a surgeon with the

outmoded

appropriate experience to treat any endometriosis found.
Indications for repeat or second laparoscopies should be
limited to cases of severe disease, where there is increased risk
of surgery that will require further discussion with the
patient. Long-term treatment of women with chronic pelvic
pain associated with endometriosis involves repeated courses
of medical therapy, surgical therapy or both. In such
circumstances, a multidisciplinary approach involving a
pain clinic and counselling should be considered early in
the treatment plan.®®

Disclosure of interests
The authors declare no conflicts of interest.

Contribution to authorship

W-LH wrote the paper and KL supervised and revised the
draft. All authors read and approved the final version of
this paper.

References

1 Eskenazi B, Warner ML. Epidemiology of endometriosis. Obstet Gynecol
Clin North Am 1997,24:235-58.

2 Ozkan S, Murk W, Arici A. Endometriosis and infertility: epidemiology and
evidence-based treatments. Ann N Y Acad Sci 2008;1127:92-100.

3 Nisolle M, Donnez J. Peritoneal endometriosis, ovarian endometriosis, and
adenomyotic nodules of the rectovaginal septum are three different
entities. Fertil Steril 1997;68:585-96.

4 Berkley KJ, Rapkin AJ, Papka RE. The pains of endometriosis. Science
2005;308:1587-9.

5 Ballard KD, Seaman HE, de Vries CS, Wright JT. Can symptomatology help
in the diagnosis of endometriosis? Findings from a national case-control
study—Part 1. B/JOG 2008;115:1382-91.

6 Chapron C, Barakat H, Fritel X, Dubuisson JB, Breart G, Fauconnier A.
Presurgical diagnosis of posterior deep infiltrating endometriosis based on a
standardized questionnaire. Hum Reprod 2005;20:507-13.

7 Gruppo lItaliano per lo Studio dell'Endometriosi. Relationship between
stage, site and morphological characteristics of pelvic endometriosis and
pain. Hum Reprod 2001;16:2668-71.

8 Husby GK, Haugen RS, Moen MH. Diagnostic delay in women with pain
and endometriosis. Acta Obstet Gynecol Scand 2003;82:649-53.

136

© 2017 Royal College of Obstetricians and Gynaecologists



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Seaman HE, Ballard KD, Wright JT, de Vries CS. Endometriosis and its
coexistence with irritable bowel syndrome and pelvic inflammatory disease:
findings from a national case-control study—Part 2. BJOG 2008;115:
1392-6.

Pugsley Z, Ballard K. Assessment of endometriosis in general practice: the
pathway to diagnosis. Br J Gen Pract 2007;57:470-6.

Hudelist G, Ballard K, English J, Wright J, Banerjee S, Mastoroudes H, et al.
Transvaginal sonography vs. clinical examination in the preoperative
diagnosis of deep infiltrating endometriosis. Ultrasound Obstet Gynecol
2011,;37:480-7.

Bazot M, Lafont C, Rouzier R, Roseau G, Thomassin-Naggara |, Darai E.
Diagnostic accuracy of physical examination, transvaginal sonography,
rectal endoscopic sonography, and magnetic resonance imaging to
diagnose deep infiltrating endometriosis. Fertil Steril 2009;92:1825-33.
Holland TK, Yazbek J, Cutner A, Saridogan E, Hoo WL, Jurkovic D. Value of
transvaginal ultrasound in assessing severity of pelvic endometriosis.
Ultrasound Obstet Gynecol 2010;36:241-8.

Drake TS, O'Brien WF, Ramwell PW: Peritoneal fluid thromboxane B2 and
6-keto-prostaglandin F1 alpha in endometriosis. Am J Obstet Gynecol
1981,140:401.

Allen C, Hopewell S, Prentice A, Gregory D. Nonsteroidal anti-inflammatory
drugs for pain in women with endometriosis. Cochrane Database Syst Rev
2009;(2):CD004753.

Kauppila A, Ronnberg L. Naproxen sodium in dysmenorrhea secondary to
endometriosis. Obstet Gynecol 1985;65:379-83.

Cobellis L, Razzi S, De Simone S, Sartini A, Fava A, Danero S, et al. The
treatment with a COX-2 specific inhibitor is effective in the management of
pain related to endometriosis. Eur J Obstet Gynaecol Reprod Biol
2004;116:100-2.

Dieppe PA. Lessons from the withdrawal of rofecoxib. BMJ 2004;329:
867-8.

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.

McGettigan P, Henry D. Use of non-steroidal anti-inflammatory drugs that
elevate cardiovascular risk: an examination of sales and essential medicines
lists in low-, middle-, and high-income countries. PLoS Med 2013;10:
€1001388.

Duffy DM, Stouffer RL. Follicular administration of a cyclooxygenase
inhibitor can prevent oocyte release without alteration of normal luteal
function in rhesus monkeys. Hum Reprod 2002;17:2825-31.

Davis L, Kennedy SS, Moore J, Prentice A. Modern combined oral
contraceptives for pain associated with endometriosis. Cochrane Database
Syst Rev 2007;(3):CD001019.

Harada T, Momoeda M, Taketani Y, Hoshiai H, Terakawa N. Low-dose oral
contraceptive pill for dysmenorrhea associated with endometriosis: a
placebo-controlled, double-blind, randomized trial. Fertil Steril
2008;90:1583-8.

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

Moghissi KS. Pseudopregnancy induced by estrogen-progestogen or
progestogens alone in the treatment of endometriosis. Prog Clin Biol Res
1990;323:221-32.

Brown J, Kives S, Akhtar M. Progestagens and anti-progestagens for pain
associated with endometriosis. Cochrane Database Syst Rev 2012;(3):
CD002122.

Luukkainen T, Lahteenmaki P, Toivonen J. Levonorgestrel-releasing
intrauterine device. Ann Med 1990;22:85-90.

Odlind V. Long-term experience of a levonorgestrel-releasing intrauterine
system. Eur J Contracept Reprod Health Care 1996;1:319-23.

Ferreira RA, Vieira CS, Rosa ESJC, Rosa-e-Silva AC, Nogueira AA, Ferriani RA.
Effects of the levonorgestrel-releasing intrauterine system on cardiovascular
risk markers in patients with endometriosis: a comparative study with the
GnRH analogue. Contraception 2010;81:117-22.

Petta CA, Ferriani RA, Abrao MS, Hassan D, Rosa ESJC, Podgaec S, et al.
Randomized clinical trial of a levonorgestrel-releasing intrauterine system
and a depot GnRH analogue for the treatment of chronic pelvic pain in
women with endometriosis. Hum Reprod 2005;20:1993-8.

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

a8

49

50

51

52

53

54

55

Hoo et al.

Brown J, Pan A, Hart RJ. Gonadotrophin-releasing hormone analogues for
pain associated with endometriosis. Cochrane Database Syst Rev 2010;(12):
CD008475.

Al Kadri H, Hassan S, Al-Fozan HM, Hajeer A. Hormone therapy for
endometriosis and surgical menopause. Cochrane Database Syst Rev 2009;
(1):CD005997.

Moghissi KS, Schlaff WD, Olive DL, Skinner MA, Yin H. Goserelin acetate
(Zoladex) with or without hormone replacement therapy for the treatment
of endometriosis. Fertil Steril 1998;69:1056-62.

Barbieri RL. Hormone treatment of endometriosis: the estrogen threshold
hypothesis. Am J Obstet Gynecol 1992;166:740-5.

Ferrero S, Gillott DJ, Venturini PL, Remorgida V. Use of aromatase inhibitors
to treat endometriosis-related pain symptoms: a systematic review. Reprod
Biol Endocrinol 2011;9:89.

Royal College of Obstetricians and Gynaecologists. The Investigation and
Management of Endometriosis. Green-top Guideline No. 24. London:
RCOG; 2006.

Jacobson TZ, Duffy JM, Barlow D, Koninckx PR, Garry R. Laparoscopic
surgery for pelvic pain associated with endometriosis. Cochrane Database
Syst Rev 2009;(4):CD001300.

Duffy JMN, Arambage K, Correa FJ, Olive D, Farquhar C, Garry R, et al.
Laparoscopic surgery for endometriosis. Cochrane Database Syst Rev 2014;
(4):CD011031.

Jenkins TR, Liu CY, White J. Does response to hormonal therapy predict
presence or absence of endometriosis? J Minim Invasiv Gynecol
2008;15:82-6.

Healey M, Ang WC, Cheng C. Surgical treatment of endometriosis: a
prospective randomized double-blinded trial comparing excision and
ablation. Fertil Steril 2010;94:2536-40.

Proctor ML, Latthe PM, Farquhar CM, Khan KS, Johnson NP. Surgical
interruption of pelvic nerve pathways for primary and secondary
dysmenorrhoea. Cochrane Database Syst Rev 2005;(4):CD001896.

Hart RJ, Hickey M, Maouris P, Buckett W. Excisional surgery versus ablative
surgery for ovarian endometriomata. Cochrane Database Syst Rev 2008;(2):
CD004992.

Busacca M, Riparini J, Somigliana E, Oggioni G, Izzo S, Vignali M, et al.
Postsurgical ovarian failure after laparoscopic excision of bilateral
endometriomas. Am J Obstet Gynecol 2006;195:421-5.

Chapron C, Santulli P, de Ziegler D, Noel J, Anaf V, Streuli I. Ovarian
endometrioma: severe pelvic pain is associated with deeply infiltrating
endometriosis. Hum Reprod 2012;3:1-10.

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.

Vercellini P, Crosignani PG, Somigliana E, Berlanda N, Barbara G, Fedele L.
Medical treatment for rectovaginal endometriosis: what is the evidence?
Hum Reprod 2009;24:2504-14.

Kondo W, Bourdel N, Tamburro S, Cavoli D, Jardon K, Rabischong B, et al.
Complications after surgery for deeply infiltrating pelvic endometriosis.
BJOG 2011;118:292-8.

Jatan AK, Solomon MJ, Young J, Cooper M, Pathma-Nathan N. Laparoscopic
management of rectal endometriosis. Dis Colon Rec 2006,49:169-74.
Martin DC. Hysterectomy for treatment of pain associated with
endometriosis. J Minim Invasive Gynecol 2006;13:566-72.

Namnoum AB, Hickman TN, Goodman SB, Gehlbach DL, Rock JA. Incidence
of symptom recurrence after hysterectomy for endometriosis. Fertil Steril
1995,64:898-902.

Flower A, Jian Ping Liu J, Lewith G, Little P, Li Q. Chinese herbal medicine for
endometriosis. Cochrane Database Syst Rev 2012;(4):CD006568.

Zhu X, Hamilton K, McNicol E. Acupuncture for pain in endometriosis.
Cochrane Database Syst Rev 2011;(9):CD007864.

Proctor ML, Smith CA, Farquhar CM, Stones RW. Transcutaneous electrical
nerve stimulation and acupuncture for primary dysmenorrhoea. Cochrane
Database Syst Rev 2002;(1):CD002123.

Parazzini F, Chiaffarino F, Surace M, Chatenoud L, Cipriani S, Chiantera V,
et al. Selected food intake and risk of endometriosis. Hum Reprod
2004;19:1755-9.

Rose DP, Lubin M, Connolly JM. Effects of diet supplementation with wheat
bran on serum estrogen levels in the follicular and luteal phases of the
menstrual cycle. Nutrition 1997;13:535-9.

© 2017 Royal College of Obstetricians and Gynaecologists

137



Management of endometriosis-related pelvic pain

56 Barnard ND, Scialli AR, Hurlock D, Bertron P. Diet and sex-hormone binding
globulin dysmenorrhoea and premenstrual symptoms. Obstet Gynecol
2000;95:245-50.

57 Santanam N, Kavtaradze N, Dominguez C, Rock JA, Parthasarathy S,
Murphy AA. Antioxidant supplementation reduces total chemokines and
inflammatory cytokines in women with endometriosis. Fertil Steril 2003;80:
$32-3.

58 Ziaei S, Zakeri M, Kazemnejad A. A randomised controlled trial of vitamin E
in the treatment of primary dysmenorrhoea. B/JOG 2005;112:466-9.

59 Shah D, Correia K, Vitonis A, Missmer S. Body size and endometriosis:
results from 20 years of follow-up within the Nurses’ Health Study Il
prospective cohort. Hum Reprod 2013;28:1783-92.

60 Stones RW. Psychosocial and economic impact of chronic pelvic pain.
Bailliere’s Best Pract Res Clin Obstet Gynaecol 2000;14:415-31.

61

62

63

64

65

Cavaggioni G, Lia C, Resta S, Antonielli T, Panici P, Megiorni F, et al. Are
Mood and Anxiety Disorders and Alexithymia Associated with
Endometriosis? A Preliminary Study. Biomed Res Int 2014,;2014:786830.
Kondo W, Bourdel N, Zomer MT, Slim K, Botchorischvili R, Rabischong B,
et al. Surgery for deep infiltrating endometriosis: technique and rationale.
Front Biosci (Elite Ed) 2013;5:316-32.

Gatchel R, Peng Y, Peters M, Fuchs P, Turk D. The biopsychosocial approach
to chronic pain: scientific advances and future directions. Psychol Bull
2007;133:581-624.

Ryan S, Hassell A, Thwaites C, Manley K, Home D. Developing a new model
of care for patients with chronic musculoskeletal pain. J Nurs Manag
2007;15:825-9.

Brown J, Farquhar C. Endometriosis: an overview of Cochrane Reviews.
Cochrane Database Syst Rev 2014;(3):CD009590.

138

© 2017 Royal College of Obstetricians and Gynaecologists



