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CLINICAL RESEARCH

Successful treatment of asymptomatic endometriosis: Does it
benefit infertile women?

ERIC J THOMAS, IAN D COOKE

Abstract
The relation between asymptomatic endometriosis and infertility
was investigated in a randomised double blind placebo controlled
trial of the impact of treating the endometriosis with gestrinone.
The 12 month cumulative conception rate in those patients
treated with gestrinone was 25% (5/20) and in those given placebo
24% (4/17). These same patients were divided into those in whom
no visible endometriosis was present at the second laparoscopy
and those in whomresidual disease was present and the 12 month
cumulative conception rates were 25% (4/16) and 30% (6/20)
respectively. None of these rates differed significantly, and they
compared with a rate of23% (6/26) in a control group of patients
with unexplained infertility. Those patients in whom the disease
was eliminated did not return to normal fertility, though all other
causes of infertility were excluded.
This study failed to show any impact of treatment or the

absence or presence of asymptomatic endometriosis on future
fertility compared with patients with unexplained infertility. The
findings therefore question any causal role of the disease in
infertility.

Introduction

In fertile women the prevalence of endometriosis found incident-
ally at laparoscopy is reported as between 2-5% and 5 0%.'2 In
infertilewomen the prevalence is variously reported as between 20%
and 50%.2' Hence there is a relation between endometriosis and
infertility, and in the belief that this is causal many studies have
reported a high pregnancy rate after either surgical or medical
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treatment."r These and other studies may be criticised, however,
for being either retrospective or uncontrolled, for not using random
allocation, or for not employing cumulative conception rates for
comparison. The only prospective controlled randomised study of
any treatment of endometriosis in infertile women found no
difference in pregnancy rates between those prescribed danazol and
those untreated.9 The authors later extended their study and still
failed to show any benefit of treatment.'0 Laparoscopy was not
performed after treatment, so that it was not possible to tell whether
the elimination of endometriosis benefited fertility in comparison
with patients with residual disease.

In view of the methodological problems in other studies we
decided to address the question of whether endometriosis is
causal in infertility by instigating a randomised double blind
placebo controlled trial of gestrinone (13(3-ethyl-17a-ethinyl-17-
hydroxygona-4,9,11-trien-3-one; Roussel-UCLAF, Paris) in the
treatment of this problem. We have already reported the beneficial
effect of this drug on the endometriosis itself," and this study
describes the impact of treatment on future fertility.

Patients and methods

The study was a prospective double blind randomised controlled trial of
the effect of gestrinone on future fertility in infertile women with
asymptomatic endometriosis. Forty patients were recruited after a laparos-
copy for infertility at which endometriosis had been diagnosed visually and
scored using the American Fertility Society system. 12 Only patients in whom
the disease did not impede collection of the oocyte by the tubal fimbria were
included. They were randomly allocated to receive oral placebo or
gestrinone 2-5 mg twice weekly and had a repeat laparoscopy after 24 weeks'
treatment. All patients were then followed up for one year to see if they
conceived.

All patients had complained of at least 12 months of primary or secondary
infertility. Before the initial laparoscopy they were diagnosed as having
unexplained infertility on the basis of the following: (a) verbal verification of
regular sexual intercourse; (b) a menstrual cycle of 23-35 days'3 with a
biphasic body temperature; (c) normal thyroid function and full blood count
and a plasma prolactin concentration of less than 760 mIUil'4; (d) a normal
hysterosalpingogram; and (e) normal semen, as defined by the World Health
Organisation. "I

Patients gave written informed consent and the study was approved by the
local ethical committee.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.294.6580.1117 on 2 M

ay 1987. D
ow

nloaded from
 

http://www.bmj.com/


1118

Statistical method-Fertility was described using cumulative conception
rates at six and- 12 months.'6 These were calculated in those patients
prescribed gestrinone and those prescribed placebo. These same patients
were then divided into those with elimination of visible endometriosis and
those with residual disease at the second laparoscopy and the rates
recalculated. Finally, the rate was calculated in other patients with
unexplained infertility. Statistical comparison of rates was by x2 analysis.
This analysis would be able to determine ifthere was a large impact on future
fertility from any of the variables, but we appreciated beforehand that the
number of patients in each group would introduce a large false negative
error. Therefore, the patients were so selected as to allow a second analysis
to be performed. By excluding all other causes of infertility we hypothesised
that ifasymptomatic endometriosis was the direct cause ofthe problem then
its eradication would lead to normal fertility. If the endometriosis was
irrelevant to the infertility then after its eradication the women would
continue as if they had unexplained infertility. The 12 month cumulative
conception rate in normal women is 88%," whereas in those with
unexplained infertility it is between 10% and 18%.'" This difference is so
large that fewer than 10 patients would be needed in each group to show it to
be statistically significant. "9

Results

Ninety eight infertile women who fulfilled the initial criteria had
a diagnostic laparoscopy. Of these, 51 were diagnosed as having endo-
metriosis, 15 as having tubal or ovarian adhesions not associated with
endometriosis, and in the remaining 32 patients there was no demonstrable
abnormality. In this last group results of all investigations, including
laparoscopy, had been negative and the patients were considered to have
unexplained infertility; these patients therefore served as controls. Only 26
were included in the final analysis, however, as two patients stopped trying
to conceive and four were prescribed ovulation induction treatment
empirically. Ofthe 51 patients diagnosed as having endometriosis, three had
adhesions that limited tubal or ovarian mobility and eight refused to enter
the study. The median score for endometriosis was 2 (range 1-8). In the
revised American Fertility Society system a score of less than 6 constitutes
minimal disease and a score of6-15 mild disease. Severe disease is denoted by
scores in excess of40.
Of the 40 patients who were recruited, three withdrew. In addition, one

patient withdrew after three months of treatment but had a second
laparoscopy and one completed the treatment but did not have a second
laparoscopy because of a fractured tibia and fibula. We decided to include
these two patients, and the treatment groups therefore comprised 20 patients

TABLE i-Comparison of medians and ranges for age, duration of infertility, and
Quetelers index of weight over height (kgl(m2)) and proporn of parous women
among those prescribed gestrinone, those prescribed placebo, those with elimination of
endometriosis, those with residual disease, and those with unexplained infertility

Duration of
Age No (%) infertility Quetelet

(years) parous (months) index

Placebo (n= 17) 27 (21-34) 6 (35) 36 (18-60) 21 (18-28)
Gestrinone (n=20) 28 (22-35) 7 (35) 38 (17-66) 22 (18-26)
Endometriosis eliminated (n= 16) 28 (22-35) 4 (25) 38 (17-66) 21(18-26)
Residual endometriosis (n=20) 28 (21-34) 9 (45) 37 (18-60) 22(19-28)
Unexplained infertility (n=26) 28 (21-36) 8(31) 30 (18-72) 23 (16-32)

TABLE II-Percentage cumulative conception rates at six and 12 months in normal
women, those with elimination of endometriosis, those with residual disease, those
prescribed gestrinone, those prescribed placebo, and those with unexplained infertility

6 Months 12 Months

Cumulative 95% Cumulative 95%
conception Confidence conception Confidence

rate interval rate interval

Endometriosis eliminated (n= 16) 13 (n=2) 0 to 30 25 (n=4) 3 to 47
Residual endometriosis(n=20) 25 (n=5) 6 to 44 30 (n=6) 5 to 55
Prescribed gestrinone (n=20) 20 (n=4) 2 to 38 25 (n=5) 6 to 44
Prescribed placebo (n= 17) 18 (n=3) 0 to 37 24 (n=4) 2 to 45
Unexplained infertility (n=26) 8 (n=2) 0 to 19 23 (n=6) 6 to 40
Normal women (n=611)

(after Tietze'7) 77 88
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given gestrinone and 17 given placebo. Of the 36 patients who had the
second laparoscopy, 16 had complete elimination of visual endometriosis
and in 20 there was residual disease. Of the sixteen with complete
elimination, four had been prescribed placebo and 12 gestrinone. In the
patients prescribed gestrinone menstruation returned within six weeks after
stopping the drug.
Table I gives the age, parity, duration of infertility, and Quetelet's index

ofweight over height (kg/C(m)) in each of the five groups. These factors may
influence future fertility and were comparable in all groups. Table II
compares the cumulative conception rates at six and 12 months in the five
groups. There was no difference between the placebo and gestrinone
treated groups or between those with ein action ofendometriosis and those
with residual disease. Furthermore, in patients with elimination of endo-
metriosis the cumulative conception rate at both six and 12 months was
significantly less than that in normal women (X2=27 and 25; p<0001). The
rates in all groups in the randomised trial were comparable with that in the
patients with unexplained infertility.

Discussion

This is the first study to combine randomised placebo control
with post-treatment laparoscopy and so allow assessment ofnot only
the impact of treatment of endometriosis on future fertility but also
whether complete elimination of the disease is of any benefit. We
were not able to show that either treatment or elimination of the
disease affected future fertility, which questions a causal role of
asymptomatic endometriosis in infertility. Furthermore, patients
with complete elimination of the disease did not return to normal
fertility, which hypothetically should have occurred had endo-
metriosis been a direct cause of their problem.
We accept that because of the small numbers of patients in this

study we cannot disprove a partial impact of endometriosis on
future fertility. Logistic problems would make it difficult for a
single centre to mount a large enough study, as it would require
roughly 180 patients to detect a 20% increase in a 12 month
cumulative conception rate as a result of treatment with an
acceptable false negative and false positive error."9 As we have
shown that endometriosis deteriorates in a significant proportion of
patients if left untreated" it would be difficult to mount such a
study.

Abnormalities in prostaglandins,"'2' peritoneal macrophages,223
immune phenomena,2425 the oocyte,"* and endocrine factors27-2' have
all been implicated in mediating infertility in mild endometriosis. In
all studies the endometriosis was diagnosed visually and the control
groups were infertile patients with no visible disease. As we could
not show any impact of the presence or absence of visible
endometriosis on future fertility the relevance of these factors is
debatable. They may be either causal in the endometriosis itself or
simply epiphenomenal to the disease. Until further evidence is
presented about the pathogenesis of the disease these problems will
remain unresolved.

Conclusions concerning the irrelevance of endometriosis to
future fertility are strongly supported by the comparability of
cumulative conception rates with that in the group of patients with
unexplained infertility. The rate in this group was comparable with
that reported in a retrospective study from this department. 18 It was,
however, much lower than that reported elsewhere.um' In those
studies such factors as mild endometriosis and periovarian and
peritubal adhesions did not exclude a diagnosis of unexplained
infertility and normal appearances on laparoscopy were not obliga-
tory. Hence the studies are not comparable, and as our definition
was more rigorous the lower rate is more appropriate to the
diagnosis.

In summary, we have not shown that mild endometriosis is
directly causal in infertility; it may be irrelevant to the diagnosis.
We have already reported that the disease deteriorates ifnot treated,
and therefore medical or surgical intervention is important even in
infertile patients with asymptomatic disease. Clinicians, however,
should not assume that they have solved the infertility by treating
the endometriosis and should consider these patients to have
unexplained infertility. After their course of treatment it would be
appropriate to recommend them for either further investigations
or in vitro fertilization as further treatment for their problem.
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Effects of intradermal bradykinin after inhibition of angiotensin
converting enzyme

R E FERNER, JUDY M SIMPSON, M D RAWLINS

Abstract

Inhibitors of angiotensin converting enzyme may cause angio-
oedema. To see if this might be due to potentiation of the tissue
effects ofbradykinin the thickness ofweals raised by intradermal
injection of saline or 1, 3, or 10 ltg bradykinin was measured
before and three times after single doses of captopril, enalapril,
or placebo. The mean thickness increased with increasing doses
ofbradykinin. It did not change with time after the administration
of placebo or captopril but increased from 0-61 mm before
enalapril to 1-12 mm two and a halfhours and 106mm five hours
after enalapril was given. Five subjects flushed when given
bradykinin after captopril and four after enalapril, but none
flushed when given bradykdnin after placebo.

It is concluded that angiotensin converting enzyme inhibitors
potentiate the effects of intradermal bradykinin in vivo and that
this may partially explain why they cause angio-oedema in
susceptible patients.
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Introduction

Angio-oedema is an occasional but potentially fatal adverse reaction
to angiotensin converting enzyme inhibitors. It occurs with both
captopril and enalapril,' 2 and often develops within 48 hours after
treatment is started.' Bradykinin, a nonapeptide that causes vaso-
dilatation and increased vascular permeability, has been implicated
in the pathogenesis of the angio-oedema4 as it is inactivated by two
distinct proteases, one of which (kininase II) is identical with
angiotensin converting enzyme.5 Treatment with captopril increases
the effect ofintra-arterial bradykinin on forearm blood flow.6 Blood
concentrations of bradykinin do not seem to be increased during
treatment with angiotensin converting enzyme inhibitors.' Thus the
development of angio-oedema in patients receiving angiotensin
converting enzyme inhibitors may be due to the reduced destruction
ofbradykinin formed locally in subcutaneous tissues. To investigate
this possiblity we studied the effects of angiotensin converting
enzyme inhibitors on dermal weals induced by bradykinin.

Subjects and methods
We studied six healthy subjects aged 22-45 with normal full blood count,

urea and electrolyte concentrations, and results of biochemical tests of liver
function. None had any history of cardiovascular disease, hypertension, or
drug allergy or was taking any medicine. All gave written informed consent
to the study, which was approved by the university ethics committee. The
subjects fasted from midnight before each study, and each received on
separate occasions oral captopril 25 mg, enalapril 10 mg, or lactose placebo
in identical capsules according to a randomised double blind trial design.

Solutions of bradykinin (Sigma Chemical Co Ltd, Poole, Dorset) in 0-90/o
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