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Abstract Endometriosis, which may be defined as the presence and proliferation of

endometrial tissue outside the uterine cavity, causes pain and infertility for mil-
lions of women worldwide. Studies suggest a prevalence of 0.5 to 5% in fertile
and 25 to 40% in infertile women.

The most widely accepted aetiological theory is that retrograde flow of men-
strual fluid through the Fallopian tubes deposits viable endometrial tissue, which
implants on the peritoneal surface. Increasingly, the aetiology of endometriosis
is being studied at the immunological and genetic levels.

The aim of treatment of endometriosis is to remove or diminish disease de-
posits. This may be attempted through medical or surgical means. It has long been
recognised that endometriotic glands are hormonally sensitive. Medical therapies
work by inducing a hypoestrogenic, anovulatory state to induce atrophy within
the glandular tissue. Conception is generally not possible during medical therapy
and has not been demonstrated to increase afterwards. Medical treatment of en-
dometriosis should be discouraged when infertility is the primary problem. In this
situation surgery or an assisted reproduction treatment such as in vitro fertilisation
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may be more appropriate. Medical treatment of pain caused by endometriosis is
generally effective. There is little difference in efficacy between the different medi-
cations but their adverse effect profiles differ greatly. It appears that gonadotropin-
releasing hormone agonists, particularly when used with add-back estrogen, may
be more acceptable to women than other treatments. Laparoscopic surgical treat-
ment of minimal and mild endometriosis has been demonstrated to increase fe-
cundity. Surgical treatment has also been shown to decrease pain scores compared
with expectant management.

Ongoing and future research examining the aetiology of endometriosis at the
immunological and genetic levels should usher in new treatments directed at the
actual cause of the disease. More randomised trials examining the role of surgery,
and comparing surgical and medical treatments, are also required and are neces-
sary if we are to continue in our attempts to adopt an evidence-based approach

to treatment.

Endometriosis causes pain and infertility for
millions of women worldwide. Although it was
first reported by Rokitansky 140 years ago, debate
continues over its aetiology, pathogenesis and
treatment.

1. Aetiology

Estimates of the prevalence (proportion of
women with the disease at any one time) and inci-
dence (proportion of women developing the dis-
ease during 1 year) of endometriosis vary greatly,
from 1 to 50% of reproductive-age women. This
may be because of different patient populations
sampled (e.g. fertile or infertile women) and be-
cause increasingly subtle forms of the disease are
being recognised. Large studies suggest a preva-
lence of endometriosis of 0.5 to 5% in fertile and
25 to 40% in infertile women.[!-3]

Endometriosis may be defined as the presence
and proliferation of endometrial tissue outside the
uterine cavity. The most widely accepted theory of
pathogenesis is Sampson’s ‘transplantation the-
ory’.¥l Sampson proposed that retrograde flow of
endometrial cells from the uterine cavity, through
the Fallopian tubes, into the pelvic cavity during
menstruation deposits viable tissue, which implant
on the peritoneal surface. This theory is supported
by data showing an increased occurrence of endo-
metriosis in women with Mullerian duct anomalies
resulting in an obstructed genital outflow tract and
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thus increased retrograde menstruation. Added to
this are epidemiological data suggesting that women
who menstruate more frequently, more heavily or
for a longer duration, and therefore have increased
exposure to retrograde menstruation, also have a
higher risk of developing the disease.[3!

However, 90% of women have retrograde flow
during menses but only 0.5 to 5% of reproductive-
age women develop endometriosis.[®! These data
suggest that normal women may have protective
mechanisms whereby endometrial cells present in
the peritoneal cavity are removed or in some way
prevented from implanting and growing. Accord-
ingly, women with endometriosis may have some
deficiency in this regard.

However, other theories are needed to explain
the occasional presence of endometriosis in sites
distant from the female pelvis: for example, in the
pleural cavity, central nervous system and, in a few
reported cases, the male prostate. It has been pro-
posed that lymphatic or haematogenous spread,
metaplasia of peritoneal mesothelium, or the devel-
opment of endometriosis from embryonic rests
could explain these findings.5! More recently, the
idea of a composite theory, encompassing features
of all of the above, has become attractive. How-
ever, it is probable that most endometriosis devel-
ops after retrograde menstruation and implantation
of endometrial tissue in the pelvis.

It is increasingly recognised that immune sys-
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tem factors are involved with the development and
progression of endometriosis. The peritoneal fluid
of affected women has altered levels of prostan-
oids, cytokines, growth factors and interleukins.[”!
It is not clear, though, whether these differences
cause or are caused by the disease process.

There appears to be a degree of genetic suscep-
tibility. This is suggested by the observation of
higher disease prevalence in first-degree relatives
of affected women than in controls.[3! The Oxford
Endometriosis Gene (OXEGENE) study, an inter-
national collaborative project involving over 50
centres, is attempting to identify susceptible loci
for endometriosis genes. Once the genes involved
are identified, analysis of the biochemical function
of gene products may lead to a better under-
standing of the pathophysiology and aetiology of
endometriosis. (8]

2. Pathophysiology

The two most common disorders associated
with endometriosis are infertility and pain. How-
ever, endometriosis is something of an enigma.
Many women who have disease discovered inci-
dentally at surgery are fertile and do not have pel-
vic pain, and others have severe endometriosis
with minimal symptoms.

In an attempt to aid in standardisation of diag-
nosis and analysis of disease severity, progression
and response to treatment, staging systems have
been developed. The most commonly used is that
proposed by the American Society for Reproduc-
tive Medicine (ASRM).1 Following visual assess-
ment of the pelvis at surgery, a weighted score is
calculated based on the number, size, position and
depth of endometrial implants, and the presence
and type of adhesions. Arbitrary cut-off values di-
vide the disease into minimal, mild, moderate or
severe grades (figs 1 and 2). Unfortunately, even
though the classification system was designed to
predict probability of pregnancy following treat-
ment, prospective studies have failed to demonstr-
ate a convincing relationship between disease
stage and pregnancy outcome.l' Similarly, endo-
metriosis stage correlates poorly with severity of
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pain (although this was not the intention of the
ASRM classification). This lack of correlation be-
tween disease grade and pain or pregnancy may
result from a relative lack of understanding of the
pathophysiology of endometriosis. As knowledge
increases, increased numerical weighting may be
given to the factors recognised to be of greater
pathological importance, or new factors may have
to be incorporated into the scheme.

The classic endometriotic implant is the blue-
black ‘powder-burn’ lesion. More recently, endo-
metriosis has been recognised to appear in many
other, more subtle forms. These lesions may ap-
pear as red (red, red-pink and clear lesions) or
white (white, yellow-brown and peritoneal de-
fects) [fig. 3].°) It is likely that the powder-burn
lesions represent the end stage of endometriotic
lesions. The varying appearances of endometriosis
partly explain the varying prevalence and inci-
dence estimates.

Endometriosis is thought to be a cause of infer-
tility. This theory is based on observations of a higher
prevalence of endometriosis in infertile than fertile
women.[3 Although this does not prove causation,
it is generally accepted that endometriosis severe
enough to distort pelvic anatomy, affecting oocyte
pick-up from the ovary, is associated with reduced
fecundity. The effect of minimal and mild endome-
triosis on fertility is unclear. It has been suggested
that such disease may interfere with fertility
through raised levels of intrapelvic growth factors,
which could affect the microenvironment within
the Fallopian tube or the pelvis, thus affecting the
oocytes in some way.[”! Additional support for this
theory comes from cohort studies where women
with peritoneal endometriosis undergoing artifi-
cial insemination had lower pregnancy rates than
those with no endometriosis.['!l A recent random-
ised, controlled study examined the benefit of sur-
gery in infertile women with minimal or mild en-
dometriosis.['?l  Treatment resulted in a
significantly greater rate of ongoing pregnancy
(>20 weeks gestation) than expectant manage-
ment, implying that presence of disease reduces
fecundity. However, the same research group also

Drugs 2001; 61 (12)
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Patient's name Date
Stage | (minimal) ~ 1-5 Laparoscopy Laparotomy Photography
Stage Il (mild) 6-15 Recommended treatment
Stage Il (moderate) 16-40
Stage IV (severe)  >40
Total Prognosis
£
é Endometriosis <1lcm 1-3cm >3cm
_:-2_ Superficial 1 2 4
& Deep 2 4 6
R Superficial 1 2 4
> Deep 4 16 20
©
3 L Superficial 1 2 4
Deep 4 16 20
Posterior culdesac Partial Complete
obliteration 4 40
Adhesions <1/3 enclosure 1/3-2/3 enclosure >2/3 enclosure
> R Filmy 1 2 4
g Dense 4 8 16
© L Filmy 1 2 4
Dense 4 8 16
R Filmy 1 2 4
3 Dense 4 8" 16
|_
L Filmy 1 2 4
Dense 4° 8° 16

* If the fimbriated end of the fallopian tube is completely enclosed, change the point assignment to 16.

Denote appearance of superficial implant types as red [(R), red, red-pink, flamelike, vesicular blobs, clear vesicles], white [(W),
opacifications, peritoneal defects, yellow-brown], or black [(B) black, hemosiderin deposits, blue]. Denote percent of total
described as R %, W, % and B %. Total should equal 100%.

Additional endometriosis: Associated pathology:

To be used with normal tubes and ovaries To be used with abnormal tubes and ovaries

L ~. R L . R
H_hq___/_--_‘v,'/: W#

W0 |

Fig. 1. Scoring sheet for staging of endometriosis at laparoscopy using American Society for Reproductive Medicine revised classi-
fication. (9]
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Stage | (minimal)

Stage Il (mild)

Stage Il (moderate)

i " X

Peritoneum Peritoneum Peritoneum
Superficial endo  1.3cm 2 Deep endo >3cm 6 Deep endo >3cm 6
R. ovary R. ovary Culdesac
Superficial endo  <1cm 1 Superficial endo  <1cm 1 Partial obliteration 4
Filmy adhesions <1/3 1 Filmy adhesions <1/3 1 L. ovary
. - L. ovary Deep endo 1-3cm 16
Total points 4 - .
Superficial endo  <1cm 1 Total points 26
Total points 9
Stage lll (moderate) Stage IV (severe) Stage IV (severe)

ad

Peritoneum Peritoneum
Superficialendo  >3cm 4 Superficial endo

R. tube L. ovary
Filmy adhesions  <1/3 1 Deep endo

R. ovary Dense adhesions
Filmy adhesions  <1/3 1 L. tube

L. tube

Dense adhesions

Filmy adhesions <1 16° Total points
L. ovary
Deep endo <icm 4

Dense adhesions <1/3 4

Total points 30

* Point assignment changed to 16 (fig. 1)

** Point assignment doubled

s

Peritoneum
>3cm 4 Deep endo >3cm 6
Culdesac
1-3cm  32°° Complete obliteration 40
<1/3 8 R. ovary
Deep endo 1-3cm 16
<1/3 8 Dense adhesions <1/3 4
50 L. tube
Dense adhesions >2/3 16
L. ovary
Deep endo 1-3cm 16
Dense adhesions >2/3 16
Total points 114

Fig. 2. Examples of stages of endometriosis (endo) using American Society for Reproductive Medicine revised classification.! In
those patients with only one adnexa, points applied to disease of the remaining tube and ovary are doubled.

compared the patients managed expectantly with a
group of women with unexplained infertility who
had had a normal laparoscopy as part of the entry
criteria for the randomised trial.l'3] This prospec-
tive cohort study found that the cumulative prob-
ability of ongoing pregnancy during the 36 weeks
following the diagnostic laparoscopy was similar
between women with minimal or mild endometri-

© Adis Infernational Limited. All rights reserved.

osis and those with unexplained infertility. How-
ever, it is possible that endometriosis may be only
a marker for a coexisting pathological process that
is actually responsible for causing subfertility.
Endometriosis implants on the surface of the
ovary can, ultimately, lead to invagination and the
formation of an endometriotic cyst, known as an
endometrioma. These cysts have a wall formed by

Drugs 2001; 61 (12)
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Fig. 3. A ‘white’ endometriotic lesion on the peritoneal surface. Note the peritoneal puckering and neovascularisation, with vessels
drawn in towards the lesion (courtesy of Professor T. Tulandi, McGill University, Montreal, Canada).

endometriotic tissue and contain dark, thick cystic
fluid; hence their other name, ‘chocolate cysts’.

There is no universally accepted hypothesis on
how endometriosis could result in pain. Pain may
be caused by inflammatory factors produced by the
endometrial glandular cells in response to the cy-
cling hormones, and may also be the result of scar-
ring or adhesions from longstanding disease. How-
ever, the role of adhesions in pelvic pain is disputed.
Endometriomas could cause pain through a pres-
sure effect during intercourse. Deep lesions, in-
cluding those that invade the rectovaginal septum,
appear to correlate with the severity of pelvic
pain.['*] Such pain may be the result of nerve inva-
sion in a similar manner to malignancy.

© Adis International Limited. All rights reserved.

The natural history of endometriosis is not well
understood, although the disease seems to progress
in untreated women.[!'51 However, regression of
disease in 30 to 40% of women on second-look
laparoscopy is well recognised in the placebo arms
of randomised trials.[1®] However, it is unclear to
what extent early treatment can slow or halt disease
progression.

3. Symptoms

Although many women are asymptomatic, the
classic complaint of endometriosis is pelvic pain.
Women may complain of painful periods (dysmen-
orrhoea), the pain often starting a few days before

Drugs 2001; 61 (12)
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menstruation, and/or painful intercourse (dyspa-
reunia), particularly on deep penetration and often
persisting for hours afterwards. That the pain is
generally cyclical results from the response of en-
dometriotic tissue to the cycling reproductive hor-
mones. As endometriosis worsens, the pain may
become continuous. In addition pain may be expe-
rienced during defecation or micturition because
of endometriosis affecting the rectum or bladder.

A difficulty in diagnosis is that pelvic pain is a
common symptom in women without endometrio-
sis. Many women and physicians may mistakenly
consider the symptoms normal for menstruating
women. In addition, there is considerable overlap
with other conditions such as irritable bowel syn-
drome and pelvic inflammatory disease. A deci-
sion has to be made at what point a woman should
undergo a surgical procedure, which carries some
risk, in order to make a diagnosis.

4. Diagnosis

Endometriosis may be suggested by a number
of signs on physical examination of the pelvis.
There may be tenderness and nodularity at points
of endometriotic deposits, particularly along the
uterosacral ligaments (which help support the
uterus). The uterus may be fixed and retroverted
secondary to endometriosis and adhesion forma-
tion. The ovaries may be enlarged and tender sec-
ondary to endometriomas.

For diagnosis and staging of endometriosis a
surgical procedure, generally a laparoscopy, is
necessary to visualise disease implants. Laparos-
copy involves CO, distension of the abdominal
cavity and inspection of pelvic contents with a tele-
scope inserted through a small incision near the
umbilicus.l'” Two or more small incisions may be
made for the insertion of other instruments when
treatment is planned. Advantages of laparoscopy
over laparotomy include shorter hospitalisation
and recovery time. Occasionally, biopsy and his-
tology of suspicious lesions is required. Surgical
diagnosis also offers the option of treatment of le-
sions and/or adhesions at the same time (see sec-
tion 5.2).

© Adis Infernational Limited. All rights reserved.

More recently, techniques such as ultrasonogra-
phy or magnetic resonance imaging (MRI) have
been used. Transvaginal ultrasound, which is rou-
tinely used in an infertility setting, is able to diag-
nose endometriotic cysts (endometriomas) within
the ovaries. However, ultrasound is unable to see
the more common superficial peritoneal disease.
MRI may be a useful noninvasive tool in the diag-
nosis of deep endometriosis. Although it has limi-
tations in the visualisation of small endometriotic
implants and adhesions, it has the ability to char-
acterise the lesions, to study extraperitoneal loca-
tions and the contents of pelvic masses.[!8-20]

5. Treatment

The aim of treatment of endometriosis is to re-
move or diminish disease deposits. This may be
attempted through medical or surgical means. It
has long been recognised that endometriotic glands
are hormonally sensitive. Following observations
of the improvement of endometriosis symptoms
during pregnancy and after the menopause, medi-
cal regimens have been developed to mimic these
physiological states. A pseudopregnancy state can
be induced with the use of the oral contraceptive
pill?" or continuous progestogens.??! A pseudo-
postmenopausal state is created by inducing an-
ovulatory, hypoestrogenism with drugs such as
danazol, gonadotropin-releasing hormone (GnRH)
agonists and progestogens. The aim of these treat-
ments is to induce atrophy within the hormonally-
dependent ectopic endometrium deposits so that
they shrink in size and number. Two major prob-
lems with medical therapies are that, because of
anovulation, conception is not possible during
treatment and that treatment is prolonged, gener-
ally for 6 months. If pain is the only complaint, this
is not important, but for subfertile women 6
months of iatrogenic infertility is generally un-
attractive. Management must be tailored according
to whether infertility is an issue. If surgery is used,
endometriotic deposits are fulgurated using dia-
thermy or vaporised with laser.

The ideal study design to determine the effec-
tiveness of a treatment modality, in order to mini-

Drugs 2001; 61 (12)
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mise bias, is a randomised, controlled trial (RCT).
However, most therapies have been used on an em-
pirical basis based on observational data. While
RCTs offer a high level of evidence, the results of
meta-analysis, in which suitable RCTs are com-
bined, are considered to provide the highest evi-
dence level (US agency for Healthcare Policy and
Research). The Cochrane Collaboration (http://
www.cochrane.org) is an international nonprofit
organisation that aims to supply accurate up-to-
date information about the effects of healthcare.
The collaborative group has published a number of
systematic, meta-analytic reviews examining the
efficacy of treatment for endometriosis associated
with pain or infertility and these, along with other
published meta-analyses, are used where possible.
We first review medical therapies, describing each
drug class in turn, before summarising the use of
medications in treating infertility or pain. Surgical
treatment of endometriosis is then reviewed.

5.1 Medical Treatment

5.1.1 Progestogens

Progestogens taken continuously induce an an-
ovulatory, hypoestrogenic state through suppres-
sion of pituitary gonadotropin release. Addition-
ally, both normal and ectopic endometrium is
decidualised. The presumed result is atrophy of en-
dometriotic implants. This class of drug has been
used for endometriosis treatment for more than 3
decades.!??) An advantage of progestogens com-
pared with other medical treatments is that they
tend to be cheaper and better tolerated, with fewer
adverse effects.

The progestogen medroxyprogesterone (me-
droxyprogesterone acetate; MPA) can be adminis-
tered either parenterally by intramuscular injection
or orally. Common dosage regimens are 150mg in-
tramuscularly every 3 months or 30 mg/day orally
continuously for 90 days. Higher oral dosages of
50 to 100 mg/day appear to confer no benefit over
the 30 mg/day dosage. Depot MPA may result in a
prolonged period of anovulation following the last
injection. This makes it unsuitable for women who
may desire conception. Adverse effects of these

© Adis Infernational Limited. All rights reserved.

MPA regimens include breakthrough bleeding
(about 25% of women), bodyweight gain, depres-
sion and bloating. Other progestogens used in en-
dometriosis treatment are dydrogesterone and
megestrol (megestrol acetate).

5.1.2 Antiprogestogens

Antiprogestogens include gestrinone and mife-
pristone. Gestrinone has been examined in a num-
ber of studies and has a more established role in the
treatment of endometriosis than mifepristone, a rel-
atively new drug. Antiprogestogens inhibit ovula-
tion, inducing a hypoestrogenic state, and so have
a similar mode of treatment action for endometri-
osis to that of progestogens.

5.1.3 Danazol

Danazol is an isoxazole derivative of the syn-
thetic steroid 170-ethinyl testosterone. The drug
has a complicated, multifactorial mode of action
but the end result is anovulation with hypoestro-
genism and hyperandrogenism. Danazol (and its
metabolites) modestly suppresses pituitary gonad-
otropin secretion and, in particular, the luteinising
hormone surge required for ovulation. It binds to
both androgen and progesterone receptors, and in-
hibits various steroidogenic enzymes. One of the
main adverse effects of danazol is hyperandrogen-
ism, which results from its agonistic affinity for
androgen receptors, its displacement of testoster-
one from sex hormone-binding globulin (SHBG)
and its effect on decreasing the production of
SHBG. It also appears to have immunosuppressive
properties, including inhibition of lymphocyte pro-
liferation in vitro and suppression of autoantibody
production.?3] This is of interest with the recent
demonstration of increased immune system activ-
ity both in the pelvis and systemically in patients
with endometriosis.

Danazol was the first drug approved by the US
Food and Drug Administration for the treatment of
endometriosis and it remains widely prescribed.
However, the androgenic adverse effects are par-
ticularly troubling for women. They include acne,
oily hair and skin, bodyweight gain and lowering
of the voice. The availability of other newer drugs
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with fewer unpleasant effects has reduced the use
of danazol.

5.1.4 Oral Contraceptives

Combined estrogen-progestogen oral contra-
ceptives (OC) were introduced as treatment to cre-
ate a pseudopregnancy state after the observation
that endometriosis symptoms improve during preg-
nancy.?!1 The doses originally used were high but
have steadily declined over the decades. When
taken on a daily basis, without a pill-free break, this
treatment results in amenorrhoea, and the patient
obviously does not have pain during menstruation.

5.1.5 Gonadotropin-Releasing Hormone Agonists

Long-acting GnRH agonists are synthetic de-
rivatives of the decapeptide GnRH. Nafarelin,
goserelin and triptorelin are decapeptides and
buserelin, leuprorelin (leuprolide) and histrelin are
nonapeptides. GnRH agonists have their effect by
down-regulating hypothalamo-pituitary GnRH re-
ceptors, resulting in decreased gonadotropin secre-
tion, ovarian quiescence and reduced serum estro-
gen levels. Nafarelin, leuprorelin and goserelin are
the 3 GnRH agonists currently approved for treat-
ment of endometriosis in the US. Nafarelin is de-
livered by topical absorption nasally twice daily,
leuprorelin is available in a daily subcutaneous or
monthly intramuscular preparation, and goserelin
is administered as a slow sustained release im-
plant.[23]

Adverse effects of GnRH agonist therapy are
related to hypoestrogenism. In the short term there
are menopausal symptoms such as hot flushes and
vaginal dryness. Long term use is associated with
a reduction in bone mineral density (which is gen-
erally reversible on treatment withdrawal) at the
lumbar spine of 3.2 = 1.8% from baseline at 24
weeks and 6.3 = 2.3% at 52 weeks of continuous
treatment.[>*! This obviously precludes the use of
long term GnRH agonist therapy and most re-
gimens are for a maximum of 6 months. However,
recent interest has centred on the use of ‘add-back’
sex-steroid hormones or other bone-sparing agents
such as estrogens, progestogens or organic bisphos-
phonates to prevent or reduce bone density loss.

© Adis Infernational Limited. All rights reserved.

Such an approach may increase the length of time
that GnRH agonist can be administered.

A recent RCT randomised 201 women with en-
dometriosis to 12 months of 4-weekly depot
leuprorelin and 1 of 4 add-back groups.[?*! Group
A received placebo, group B norethindrone acetate
(norethisterone) Smg (a progestogen) and a pla-
cebo for estrogen, group C norethindrone and con-
jugated equine estrogens 0.625 mg/day, and group
D norethindrone and estrogens 1.25 mg/day. By
week 8, all 4 groups showed significant improve-
ment in pelvic pain scores compared with baseline
levels. Group A experienced a 6.3 £2.3% (p <0.001)
loss in bone density after 52 weeks, whereas bone
density was preserved in all 3 add-back groups.?4!

Combined GnRH agonist with add-back estro-
gen is expensive compared with other endometri-
osis medications such as MPA.

5. 1.6 Endometriosis-Related Infertility

Unless endometriosis is so severe that major
distortion of the pelvic anatomy results, women
with endometriosis are not completely infertile but
may have a monthly conception rate below that of
unaffected women. All of the medications dis-
cussed in section 5.1 cause anovulation and so re-
duce the monthly conception rate during treatment
to zero. Therefore, if therapy is to be of value in
treating infertility, the post-treatment conception
rate needs to be significantly increased.

A systematic review examining ovulation sup-
pression versus placebo or no treatment included 4
RCTs.[?3) Ovulation suppression was achieved
with danazol, MPA or gestrinone. No suitable trial
examining the use of the OC against placebo/no
treatment was available for inclusion. The com-
mon odds ratio for pregnancy following suppres-
sion versus placebo/no treatment was 0.83 [95%
confidence interval (CI) 0.5 to 1.39]. Since the CIs
cross unity, ovulation suppression has no benefi-
cial effect on conception rates in women with en-
dometriosis compared with rates in those receiving
placebo or no treatment. On examining RCTs com-
paring MPA, OC, gestrinone or GnRH agonists
with an ‘active control’ (danazol), no difference in
fecundity was seen between groups. The common
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odds ratio for pregnancy after use of these ovula-
tion suppression agents compared with danazol
was 1.20 (95% CI10.85 to 1.68). In view of the lack
of evidence of benefit of all of the medications de-
scribed in the treatment of endometriosis-associated
infertility, their use cannot be recommended. In ad-
dition, in view of the decrease in fecundity during
the treatment period and the adverse effects of ther-
apy, their use should be discouraged when infertil-
ity is the primary problem.

Although assisted reproductive technologies
such as ovulation induction or in vitro fertilisation
(IVF) do not treat endometriosis per se, they can
successfully treat the associated infertility. An
RCT compared superovulation using gonadotro-
pins followed by intrauterine insemination (IUI)
against no treatment for women with minimal or
mild endometriosis.[?) The ovulation induc-
tion/IUT group had 14 live births out of 127 cycles
(11%) compared with 4 out of 184 control cycles
(2%). This gives an odds ratio for live birth of 5.6
(95% CI 1.8 to 17.4). Age-related pregnancy rates
after 1 cycle of IVF are illustrated in figure 4 and
should be kept in mind when discussing treatment
options. In particular, the decrease in IVF success
as the woman passes through her mid to late 30s
must be considered.[?” If attempting surgical treat-
ment, it is usually necessary to wait 6 to 12 months
after surgery to assess success (conception) or fail-
ure. For an older woman, her chance of IVF success
may have reduced significantly during that time
and she may be better off moving straight to IVF.

The process of an IVF cycle is well described
elsewhere.[?8] Briefly, treatment involves down-
regulation of the hypothalamo-pituitary-ovarian
axis with GnRH agonist followed by gonadotropin
ovarian stimulation. Gonadotropins may either be
urinary or recombinant preparations. Once a multi-
follicular ovarian response is gained, oocytes are
retrieved transvaginally under ultrasound guidance
and fertilised in vitro, and subsequently multiple
embryos are transferred to the uterine cavity.

A recent meta-analysis (not published in full) of
published studies has suggested a lower pregnancy
rate for women with endometriosis undergoing

© Adis Infernational Limited. All rights reserved.
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Fig. 4. Clinical pregnancy rate (CPR) per commenced in vitro
fertilisation cycle (with female age). Data shown are 1500 con-
secutive cycles at the McGill Reproductive Center, 1996-1999.

IVF compared with women with tubal disease.[>*!
However, analysis of large databases indicates that
there is no difference in outcome.3%3!1 The pres-
ence of endometriosis in donor oocyte recipients,
when the donated oocytes are from endometriosis-
free women, has not been found to result in poorer
outcomes than in donor oocyte recipients with no
endometriosis.[32331 This suggests that if endome-
triosis truly reduces implantation rates, this must
be as a result of a negative effect on oocyte and
embryo quality, rather than a local effect within the
uterine cavity. Studies have demonstrated differ-
ences in the endocrine, paracrine and autocrine
conditions induced during folliculogenesis in
women with and without endometriosis, which
could explain any lower oocyte and embryo qual-
ity.[34]

In a case-control study, the presence of ovarian
endometriosis (i.e. moderate or severe endometri-
osis) was associated with a poorer ovarian response
and a requirement for more ampoules of gonado-
tropins.135! However, the cumulative pregnancy and
live birth rates after 5 IVF cycles (62.6 and 50.9%,
respectively) were similar to those in age-matched
controls with normal ovaries and a diagnosis of
tubal infertility.[3”]
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It appears that because a comparable number of
embryos are available for transfer, even in patients
with advanced disease, the outcome of IVF in
terms of implantation and ongoing pregnancy rates
is similar in patients with varying disease severity.
The presence of endometriomas does not generally
impair the results of IVF but it increases the risk of
infection at the time of oocyte collection.!*®) How-
ever, further large, prospective, controlled studies
are required before a consensus can be reached on
the effect of endometriosis on IVF outcome. More
recently, women with endometriosis who have
polycystic ovarian morphology may be considered
for in vitro maturation treatment.[3’] This involves
immature oocyte aspiration from unstimulated
ovaries, in vitro oocyte maturation and fertilisa-
tion, and multiple embryo transfer to the uterus.

5.1.7 Endometriosis-Related Pain

Ovulation suppression is the mainstay of medi-
cal treatment for endometriosis-related pain. The
Cochrane Group has systematically analysed suit-
able RCTs involving the use of danazol, OC, pro-
gestogens, antiprogestogens and GnRH agonists in
treating pain symptoms.[38-41]

A systematic review[?8] identified 4 placebo-
controlled trials examining the role of danazol in
treating pain. In 2 of the trials danazol was used as
an adjunct to surgery and in 2 it was used alone.
Symptoms were improved in the danazol groups at
the end of the 6-month treatment period and also
after 6 months off therapy compared with pla-
cebo.[*243] Laparoscopic scores were improved
with danazol when compared with either placebo
or no treatment. Adverse effects were more com-
monly reported in patients receiving danazol than
placebo but patient satisfaction was greater in the
active treatment group. The authors of the system-
atic review conclude that danazol is effective in
treating the symptoms and signs of endometriosis
but its use is limited by the occurrence of andro-
genic adverse effects.[38]

In a systematic review of the use of OC in
endometriosis-related pain only 2 RCTs were iden-
tified.*!1 One of these was excluded, as the OC
preparation is no longer in use.[**! The remaining

© Adis Infernational Limited. All rights reserved.

study compared 6 months’ treatment with a cycli-
cal low dose contraceptive pill (ethinyl estradiol
0.02mg with desogestrel 0.15mg) against a monthly
subcutaneous injection of goserelin 3.6mg in 57
women.[*] Change in pain scores after 6 months’
treatment and after 6 months’ follow-up, and the
occurrence of adverse effects were analysed. Gos-
erelin was more effective at relieving dysmenor-
rhoea during treatment. This is explained by the
amenorrhoea in the goserelin group but not the OC
group. Six months after treatment, no woman had
experienced complete resolution of dysmenor-
rhoea and neither treatment was better than the
other. Goserelin was possibly more effective at re-
lieving painful intercourse than the OC during
treatment; however, at the end of treatment and
after 6 months’ follow-up there were no differ-
ences between the groups. In the treatment of non-
menstrual pain there were no significant differ-
ences in pain scores at the end of treatment between
the groups. Six months after treatment, symptoms
had recurred in all patients. Adverse effects of hot
flushes, vaginal dryness and insomnia were more
common in the goserelin group, whereas head-
aches and bodyweight gain were associated with
OC use.

There is a shortage of good data on the use of
the OC in treating endometriosis, even though the
pill was one of the earlier treatments applied (al-
though in much higher doses than today’s prepara-
tions). The study described in the previous para-
graph suggests that the OC is as good as GnRH
agonists in treating nonmenstrual pain and painful
intercourse. The frequency of the pill-free break,
during which withdrawal bleeding occurs, can be
reduced to 3-monthly or less. The effectiveness of
the OC in treating dysmenorrhoea would then be
expected to approach that of GnRH agonists. The
troublesome adverse effects of GnRH agonists
could be reduced with concurrent administration
of estrogen, which may also allow the regimen to
be continued for longer than 6 months. These
changes may negate the applicability of previous
studies, such as the one discussed. Further compar-
ative studies are required.
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The Cochrane analysis of the use of progesto-
gens and antiprogestogens has recently been com-
pleted.[*] Seven suitable RCTs were identified: 3
of these examined progestogens and the other 4 the
antiprogestogen gestrinone. Only 2 RCTs were
identified that considered the role of progestogens
alone in the treatment of symptomatic endometri-
0sis.[46471 The Overton study compared cyclical
(luteal phase) therapy of 2 different doses of dydro-
gesterone versus placebo.[*61 However, of a total of
62 patients randomised, 5 were excluded after
randomisation (4 conceived) and 23 were lost to
follow-up. Dydrogesterone was not shown to be
superior to placebo in either symptom or ASRM
score reduction. The other study compared depot
MPA with a combination of low dose OC pill and
danazol.[*7) Both groups showed significant reduc-
tions from baseline symptoms. The progestogen
appeared to be more effective in the reduction of
dysmenorrhoea at 12 months.

The Cochrane group identified no RCTs com-
paring the antiprogestogen gestrinone with placebo
or no treatment.[%! Two studies compared the effi-
cacy of gestrinone with danazol*4%1 and one with
the GnRH agonist leuprorelin.[>%! There appears to
be no difference in either objective or subjective
efficacy between gestrinone and danazol. The an-
drogenic adverse effects of greasy skin and hirsu-
tism were more common in the gestrinone than the
danazol group. Decreased breast size, muscle cramps
and hunger were more common in the danazol
group. Both gestrinone and the GnRH agonist leu-
prorelin reduced symptoms compared with base-
line values.[30]

A further systematic review has reported on
GnRH agonists for the treatment of endometriosis-
related pain.[**! 26 RCTs were included in the re-
view. Only one compared the GnRH agonists with
placebo and there were no trials comparing GnRH
agonists with progestogens or surgery. 15 com-
pared GnRH agonists with danazol, the ‘gold
standard’ treatment prior to the introduction of
GnRH agonists. In 24 of the 26 trials, treatment
was given for 6 months. There appeared to be little
or no difference in the effectiveness of GnRH ag-
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onists compared with other medical treatments for
endometriosis such as danazol, OC or gestrinone.
The addition of add-back therapy did not affect the
efficacy scores but resulted in significantly fewer
hot flushes and preservation of bone mineral den-
sity.[24]

In summary, there appear to be few if any dif-
ferences in the effectiveness of the different medi-
cal treatments in treating endometriosis-related
pain (table I). Danazol and GnRH agonists have
proven efficacy. The majority of trials involving
the other drugs are randomised comparisons
against danazol or GnRH agonists. Since they ap-
pear no better or worse than danazol or GnRH ag-
onists, by extrapolation we can conclude they are
also effective treatments. Differences relate to the
adverse effect profiles. It appears that GnRH ago-
nists may be more acceptable to women than other
treatments, particularly when add-back therapy is
given. Further research is required to compare
GnRH agonists with treatments such as the OC,
MPA and surgical ablation. The most suitable reg-
imen of add-back therapy with a GnRH agonist is
not yet established.

5.2 Surgical Treatment

Surgery can be either conservative or radical.
The aim of conservative treatment is to destroy en-
dometriotic implants, remove endometriomas and
divide adhesions so as to restore the pelvis to as
near normal as possible. Ideally such surgery is
performed laparoscopically; however, laparotomy
may have to be performed for removal of large en-
dometriomas with extensive pelvic adhesions,
when bowel involvement is severe, or in the ab-
sence of suitable equipment or surgeons with ade-
quate laparoscopic training. Radical surgery in-
volves removal of the uterus and/or ovaries.
Assessment of the reproductive aims of the woman
is important when planning treatment, as therapeu-
tic options differ between a woman who has com-
pleted her family and another who has not.

5.2.1 Endometriosis-Related Infertility
The majority of reported studies are not ran-
domised and controlled, but are retrospective
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Table I. Summary of efficacy of medical and surgical treatments of endometriosis-associated pelvic pain and infertility

Infertility
Medical treatment®

These therapies cause anovulation and reduce monthly fecundity. Their use cannot be recommended

when infertility is the primary problem[?®!

Assisted conception
Surgical treatment

In vitro fertilisation gives the highest chance of pregnancy for infertile women with endometriosis
Laparoscopic treatment of minimal and mild endometriosis increases fecundity.['?) The role of surgery

in moderate or severe endometriosis is unclear

Pelvic pain
Medical treatment®
effect profiles!38-41]

Surgical treatment

Medical therapies are generally equally effective in reducing pain scores but differ greatly in adverse

Laparoscopic treatment of all grades of endometriosis reduces pain scores.5':52 Whether medical or

surgical treatment has greater efficacy is currently unclear

a Medical treatments include progestogens, antiprogestogens, danazol, oral contraceptives and gonadotropin-releasing hormone agonists.

and/or observational, with all the biases inherent in
such a design. Without knowing the effect on fe-
cundity of no treatment in a control group, few
concrete conclusions can be drawn. Unless severe
disease has totally distorted the pelvis, most
women with endometriosis are not infertile but
continue to have a monthly conception rate. Con-
sequently, expectant management could give fer-
tility results similar to or even better than those
with surgery, particularly if the latter is destructive
in nature.

However, a recent prospective, multicentre,
double-blind, RCT examined the efficacy of surgi-
cal treatment of minimal and mild endometriosis
on infertility.l'?) 341 women were randomised and
followed up for 36 weeks. The cumulative prob-
ability of pregnancy in the surgically-treated ver-
sus nontreated group was 30.7 and 17.7%, respec-
tively (rate ratio 1.7; 95% CI 1.2 to 2.6). The
fecundity rates per 100 person-months were 4.7
and 2.4 (rate ratio 1.9; 95% CI 1.2 to 3.1). The
implants and adhesions were treated with dia-
thermy, laser or a combination of the two. How-
ever, shortcomings of this study are that the patients
were informed of the randomisation, approximately
10% of the women in each group received fertility
medication or adhesiolysis, and the pregnancy rates
in the control group were lower than expected.

There is a lack of RCTs examining the role of
surgery in fertility patients with moderate or severe
endometriosis. It is generally considered that at-
tempting to correct anatomic defects surgically
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should result in better outcomes than medical treat-
ment or expectant management.[>3! However, this
hypothesis has never been adequately tested.

It is recognised that the medical treatment of
endometriomas is ineffective. The value of surgi-
cal treatment of endometriomas compared with
medical or expectant management for fertility has
not been tested in RCTs. Conception rates of about
50% by 3 years after treatment, whether by lapa-
roscopy or laparotomy, are reported.l>*! Of course,
without an untreated control group, we are unaware
what the rate would have been with expectant man-
agement.

In summary, it is clear that for infertile patients
with endometriosis treatment options should in-
clude surgery. Medical treatments do not appear to
increase fecundity. At some point many couples
should be offered IVF treatment, as this gives the
greatest chance of conception (table I).

5.2.2 Endometriosis-Related Pain

The majority of studies examining the role of
surgery in pain treatment are nonrandomised and
uncontrolled. Fortunately, a prospective, double-
blind, RCT comparing laparoscopic laser treat-
ment of all stages of endometriosis against no
treatment has been reported.!l 74 women were
randomised. Six months after surgery 62.5% of
treated, compared with 22.6% of untreated, women
reported improvement or resolution of symptoms
(fig. 5). Unfortunately, the surgical intervention
included laser vaporisation of deposits and laparo-
scopic uterine nerve ablation as required. Conse-
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Fig. 5. Median visual analogue pain scores (with time) for
women having either laser or expectant management of endo-
metriosis diagnosed at laparoscopy.5" The difference in pain
scores between the 2 groups at 6 months after surgery was
significant (p = 0.01).151

quently, it is not clear what the relative contribution
of either of these laser techniques to the pain reduc-
tion was.

The Cochrane group has recently completed a
systematic review of the surgical interruption of
pelvic nerve pathways for dysmenorrhoea (includ-
ing dysmenorrhoea due to endometriosis).l? They
identified 2 studies (1 not yet published) compar-
ing uterine nerve ablation with routine endometri-
osis deposit ablation versus deposit ablation only.
Combined treatment was no more effective in re-
ducing pain than deposit ablation alone and, there-
fore, can not be recommended. Uterine nerve abla-
tion is not without risk, as blood vessels and ureters
run very close to the ligaments, and deaths have
been reported.

Deeply infiltrating endometriosis can be associ-
ated with severe pain and difficult surgical exci-
sion. Again, no RCTs have been reported but large
observational series suggest a cure rate for pelvic
pain of 70% and a recurrence rate of 5% at 5
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years.3>] If disease is infiltrating the rectovaginal
septum, the recurrence rate may be higher.[°!

The relationship between adhesions and pain is
unclear. A retrospective review of 100 consecutive
laparoscopies for chronic pelvic pain and 88 for
infertility did not find a significant difference in the
density or the location of adhesions between the
groups.’7l Again, studies examining the role of
treatment are retrospective or observational rather
than randomised and controlled. Two observa-
tional, uncontrolled studies suggest an improve-
ment rate of 67 to 84% in pain after adhesioly-
sis.[98:591 However, adhesion reformation has been
observed in 97.1% of patients and at 66% of the
sites of the original adhesiolysis.[0!

Radical surgery in the form of a hysterectomy
and bilateral salpingo-oophorectomy may result in
pain relief in up to 90% of patients. Obviously the
patient will be infertile afterwards, so the decision
to proceed must not be taken lightly. It may be an
appropriate procedure for older women or those
who have completed their family. However, there
is still the potential for pain resulting from residual
endometriosis, adhesion formation or the ovarian
remnant syndrome.

6. Conclusion

Endometriosis is a common condition affecting
millions of women worldwide. Although much re-
mains to be understood about the aetiology and
pathophysiology of the condition, researchers are
now examining the disease at the immunological
and genetic levels. The insights gained should
usher in new treatments directed at the actual cause
of the disease. Although the majority of treatments
used are not new, it is only fairly recently that
RCTs of both medical and surgical therapies have
been undertaken. More trials are needed, particu-
larly in assessing the role of surgery, and in com-
paring surgical and medical treatment modalities.
Such trials are necessary if we are to continue in
our attempts to adopt an evidence-based approach
to disease management.
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