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Ectopic pregnancy

Better diagnostic methods but still nothing perfect

The incidence of ectopic pregnancy has increased in recent
years in several industrialised countries.'2 In the United
States in the past 14 years there has been a fourfold increase in
incidence but a sevenfold decrease in deaths.3 In Britain
ectopic pregnancy has increased, but as national figures are
not available we cannot determine with accuracy the decrease
in morbidity. Ectopic pregnancy still accounts for about 10%
of maternal deaths, even in developed countries with
immediate access to blood transfusion, complex diagnostic
tests, ultrasonography, and surgery.I

Atrash et al reporting on deaths from ectopic pregnancy
during 1940-76 and 1977-83 in the United States found that
88% of patients died from bleeding, 54% received no treat-
ment, and in more than half gestation was less than 10 weeks.4
Deaths from ectopic pregnancy decreased throughout all
regions of the United States but was still three times
commoner in non-whites than whites. Many of these women
died at home for reasons that included misdiagnosis and
failure to contact a doctor early enough.5
The causes of ectopic pregnancy are complex, but previous

pelvic sepsis, an earlier ectopic pregnancy, and tubal surgery
are associated with ectopic pregnancy.6 The contribution of
pelvic inflammatory disease to ectopic pregnancy is not clear:
Niles and Clark in 1969 reported pelvic inflammatory disease
in only two fifths of cases,7 whereas Breen in 1970 reported it
in 90%.8 The recent explosion of pelvic inflammatory disease
has resulted in a dramatic increase in reported cases, and
sexually transmitted disease accounts for up to four fifths of
tubal infections in women under 25.91 The tubal infection
is usually polybacterial9"' 2 and may be asymptomatic or
mild.'3 14
The classic clinical picture of ectopic pregnancy-

amenorrhoea of eight to 10 weeks, severe abdominal pain,
abdominal tenderness, and possibly an adnexal mass with
shock if the pregnancy has ruptured-has changed in recent
years. The change has occurred because of the greater
availability of diagnostic tests, earlier referral of patients, and
patients' better awareness and understanding of ectopic
pregnancy.

In recent studies up to 97% of patients with an ectopic
pregnancy complained of pain even before tubal rupture, and
93% had amenorrhoea or a history of abnormal menstruation,
whereas half to four fifths had irregular bleeding that was
usually mild and intermittent.'5 16 On examination abdominal
tenderness was present in most cases (up to 95%) and an
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adnexal mass in 630/%-but a fifth of patients may have an
adnexal mass on the side opposite the ectopic pregnancy,
usually a corpus luteum cyst. Surprisingly, cervical excitation
pain was present in only half of the patients; vaginal bleeding
was more common, occurring in almost three quarters of
them. The uterus was soft and normal in size in about three
quarters of the patients and enlarged up to the size of a
gestation of eight weeks in just under a third.'7
The history and clinical signs of ectopic pregnancy may

therefore be the same as in other gynaecological conditions
such as salpingitis, a ruptured corpus luteum cyst, or even
threatened or incomplete miscarriage. An ectopic pregnancy
may also have to be considered in the differential diagnosis of
appendicitis, endometriosis, a degenerating fibroid, and
dysfunctional uterine haemorrhage.
The accuracy of a purely clinical diagnosis in ectopic

pregnancy is about half.8 1415 It is therefore essential to back up
the diagnosis with investigations. Several tests have been used
alone or in combination in recent years: blood progesterone
concentration," a pregnancy test,'9 a specific test for 3 human
chorionic gonadotrophin,20122 culdocentesis,'6 pelvic ultra-
sonography,23 and laparoscopy.24

PREGNANCY TESTS AND HORMONE ASSAYS

Ectopic trophoblast tissue usually produces less human
chorionic gonadotrophin than a normal intrauterine preg-
nancy; thus the original rapid urine pregnancy tests had an
unacceptable high rate of false negative results in diagnosing
ectopic pregnancy.25 The newer pregnancy tests on urine that
use monoclonal antibodies have greater sensitivity and seem
to be useful in diagnosing ectopic pregnancy-up to 90% in
one series and 96% in another.26 27 These urine tests are more
sensitive than assays of serum radiolabelled receptors,28 but
serum radioimmunoassay is more sensitive still and has given
positive results in up to 99% of cases.29 30 Radioimmunoassay,
however, requires specialised equipment and staff and is not
readily available to all hospitals at all times.
To be useful a hormone test must be rapid, sensitive, and

widely available. Normal intrauterine pregnancy is associated
with a doubling of human chorionic gonadotrophin concen-
trations within 1-4 to 2 1 days in early pregnancy.203' The
initial concentration of human chorionic gonadotrophin and
the sampling interval does not seem to influence this doubling
time,20 but only two thirds to three quarters of cases of ectopic
pregnancy could be diagnosed with this method.3 32 Recently
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ultrasensitive immunofluorometric assays have been de-
veloped that require only 10 minutes' incubation time and are
simple to use.33 They are so sensitive that patients with a
positive result have had a laparoscopy or laparotomy that has
failed to show an ectopic pregnancy and yet later the diagnosis
has been confirmed and another operation has been needed.2'
Serum progesterone concentrations are also lower in

ectopic pregnancy than in normal pregnancy.3436 Yeko et al
have recently investigated a rapid radioimmunoassay for
serum progesterone concentration using a cut off value of
15 mg/ml: all 24 patients with intrauterine pregnancies had
values above this, while the 28 with ectopic pregnancies
and 17 of the 18 with abnormal intrauterine pregnancies
(eventually ending in spontaneous abortion) had values lower
than 15 mg/ml.'8 A single serum progesterone value with this
cut off point would therefore seem to be a useful diagnostic
test.

CULDOCENTESIS

Needle aspiration of the pouch of Douglas through the
posterior vaginal fornix has been widely used in the United
States and in some parts of Europe but less commonly in
England to diagnose ectopic pregnancy. 6 A positive diagnosis
depends on aspirating non-clotting blood with a haematocrit
value of over 5-10%. Unfortunately false positive results vary
from 5% to 10% because of a ruptured corpus luteum,
retrograde menstruation, incomplete abortion, or endo-
metriosis. False negative results are also high (10-14%25) and
may occur with an intact unruptured ectopic pregnancy or
when blood loss is small. Also, in those with a positive result,
only about four fifths have ectopic pregnancies.3738

ULTRASONOGRAPHY

Pelvic ultrasonography has been used for many years in the
early diagnosis of intrauterine pregnancy.23 The resolution of
the machines has, however, limited its application to tubal
pregnancy; all the doctor has been able to do is to suspect
an ectopic pregnancy when the woman has symptoms of
pregnancy, but ultrasonography does not show an intrauterine
pregnancy. In practice an intrauterine pregnancy rules
out an ectopic pregnancy: they coexist in only one in 30000
unstimulated pregnancies.39 A pseudogestation sac may,
however, be visible inside the uterus with an ectopic preg-
nancy."4042 An ectopic pregnancy is confirmed if an ectopic
gestation sac with fetal heart movements can be shown on
ultrasonography, but this is present in only 5-19% of
patients4-and early clinical presentation rules it out in many
cases.
Another appearance on ultrasonography may be a complex

mass that is solid or cystic and represents a pelvic haemato-
coele, which may be distinguished from a simple ovarian
follicular cyst but may be confused with fibroids or a
hydrosalpinx.

Free fluid in the peritoneal cavity, especially in the pouch of
Douglas or higher in the pelvis, is often diagnostic of ectopic
pregnancy but needs to be differentiated from the smaller
volumes of fluid that occur, for example, with pelvic inflam-
matory disease and at ovulation.23 Mahony et al found a fifth of
women with surgically confirmed ectopic pregnancy had
normal ultrasonographic adnexal findings,43 while Gleicher
et al in a small series correctly diagnosed 89% of ectopic
pregnancies.'

LAPAROSCOPY

One of the main reasons for the decrease in morbidity from
ectopic pregnancy has been the widespread use oflaparoscopy
since the late 1960s. The procedure usually allows good
visualisation of the pelvis and provides a positive diagnosis in

more than 90% of patients.45 False positive results have,
however, been reported in up to 5%.6

CONCLUSIONS

How then should we make the diagnosis of an ectopic
pregnancy? The wary doctor will suspect the diagnosis when
some ofthe clinical signs and symptoms are present. No single
test is absolutely reliable, and a combination of tests will
give the best prediction. In patients who are not seriously
ill a sensitive assay of human chorionic gonadotrophin
concentration with pelvic ultrasonography to exclude an
intrauterine pregnancy will allow the doctor to decide
whether to proceed immediately to laparoscopy or wait. If the
results are equivocal a repeat assay after 48 hours allows the
doubling of time of the human chorionic gonadotrophin
concentration to be assessed. A single blood progesterone
concentration needs further evaluation but looks promising as
a diagnostic hormonal test. In patients who are more seriously
ill with positive results on rapid assay for human chorionic
gonadotrophin concentration and negative results on
pelvic ultrasonography laparoscopy will be the definitive
investigation. Though these tests in patients with still more
severe symptoms may be helpful, the doctor will tend to move
more quickly to laparoscopy and even laparotomy.
These diagnostic tests have contributed greatly to the

decline in mortality from ectopic pregnancy. Even better
awareness of the signs of ectopic pregnancy among patients
and doctors and the identification ofgroups at risk should lead
to a further reduction in morbidity and mortality.
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Genes on the X and Y chromosomes controlling sex

Genetic sex is a matter ofquantity

The way in which differentiated tissues arise from pluripotent
cells in the embryo remains mysterious. Gene regulation is the
key, of course, and much is being learnt about, for example,
the control of transcription by DNA binding proteins.' The
sex difference is an example of differentiation that might be
expected to yield answers if only because many species,
including man, have heteromorphic sex chromosomes that
segregate to offspring in a predictable fashion. But the
segregation is not quite predictable: in our own species there
are exceptions to the X-Y sex determining system, and these
interesting exceptions are now providing answers to questions
about the initiation of mammalian sex differentiation.
To understand the importance of these findings we must go

back to the late 1950s, when it was confirmed that males had a
46, XY and females a 46, XX karyotype. In both mouse and
man XO was found to be female and XXY to be male,
indicating the dominant role of the Y chromosome in the
differentiation of the testis.23 This was a surprise to some
because in Drosophila melanogaster and some other inverte-
brates sex was known to be determined by the ratio of X
chromosomes to autosomes-thus XOs were male and XXYs
female.4

Study of correlations between karyotypes and phenotypes
in chromosomal variants of Klinefelter's and Turner's
syndromes soon showed that the testis determining factors,
as they were called, were located in the short arm of the
Y chromosome5; those without this segment in at least
some cells were invariably female. Somatic cell mosaics
with XX/XXY and XO/XY sex chromosome complements
and XX/XY chimaeras were sometimes intersexes, with both
testes and ovaries showing varying degrees of dysgenesis.
The most extreme examples of sex reversal were males
with Klinefelter's syndrome and an apparently XX female
karyotype6 and females with gonadal dysgenesis and an
apparently XY male karyotype.7 The "XX males" and "XY
females" were predicted to have gained or lost the testis
determining segment as a result of accidental recombination
between the differential segments oftheXandY chromosomes
during male meiosis.8
The first clue in favour of such abnormal X-Y interchange

was the observation that several XX males had lost the father's
Xg blood group allele in the process.8 Later it was shown that
one X chromosome was a little longer than the other9 and that
the tip of the short arm ofthe Y could sometimes be seen at the
end of one of the X chromosomes.'0 Conclusive proof came
from DNA probing, which showed that many XX males not
only had specific sequences from the short arm of the Y" in

the distal end of the short arm of the X'2 but also had lost X
sequences.'3 Conversely, a smaller proportion ofXY females
could be shown to have lost short arm sequences of the Y
chromosome. 14 It became clear that XX males and XY females
held the key to sex differentiation. The goal was to clone the
gene for testis determination from the DNA ofXX males with
X-Y interchange.

It is now almost certain that this goal has been achieved.
Page et al reported last December the details of a likely
candidate for the testis determining gene.'5 This was cloned
from an XX male and was found to be missing from a female
who had a reciprocal translocation between the short arm of
the Y chromosome and chromosome 22 that was associated
with the loss of a tiny segment (160 kilobases) of the short
arm of the Y chromosome. The gene codes for a protein that
contains a series of zinc fingers, a motif characteristic of
proteins that bind DNA, which are thought to participate
in regulating transcription. Its action on the pathway to
differentiation of the testis is unknown, but it might well be
the primary sex determining signal.
A key observation in the important paper by Page et al is

that in addition to the Y linked gene there is apparently a copy
of the testis determining gene carried by the short arm of the
X chromosome. This copy is distinguishable by restriction
mapping and is located more proximally, where it might be
expected to be subject to X inactivation. Given that the X
homologue codes for the same protein as the Y homologue,
female somatic cells (whether XX, XO, or XXX, and so on)
have only one active copy of the gene compared with male
cells (whether XY, XXY, XXXY, or XYY), which have at
least two. XX males usually have two doses because the Y
homologue is transferred to part of the X chromosome that
escapes inactivation.
The implication of these findings is that our species now

falls into line with other species, including Drosophila
melanogaster, in which the primary sex determining system
depends on active gene dosage. In fact all mammalian species
tested are consistent with the dosage system, and even in birds
(which have nothing comparable withX inactivation) it seems
likely that the ZZ male has a double dose of the testis
determining gene compared with the ZW female. It follows
that the description testis determining gene is misleading as
the same gene leads to ovarian differentiation if present in a
single dose. As suggested by German, it would be better to
refer to the X and Y homologues as gonad differentiating
genes and the loci as GDX and GDY, respectively.'6

Several groups of patients remain in whom unusual gonadal

BMJ VOLUME 297 10 SEPTEMBER 1988 635

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.297.6649.633 on 10 S
eptem

ber 1988. D
ow

nloaded from
 

http://www.bmj.com/

