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Diagnosing suspected ectopic pregnancy
HCG monitoring and transvaginal ultrasound lead the way

Ectopic pregnancy is an important cause of
maternal deaths in early pregnancy. In the
United Kingdom nine deaths were registered

in 1991-3 and 12 in 1994-6. This raises the death rate
from 0.3 to 0.4 per 1000 estimated ectopic
pregnancies. Most fatal cases resulted from delayed
diagnosis and inappropriate investigation and treat-
ment despite the management of women with
suspected ectopic pregnancy improving considerably
during this period because of improved tools for diag-
nosis and management.1

The first step forward in the diagnostic management
of ectopic pregnancy was the introduction of laparos-
copy in the late 1960s. This procedure solved the
dilemma of prolonged clinical observation and the risk
of performing an unnecessary laparotomy in suspected
cases.2 Laparoscopy remained the only reliable method
for diagnosing and excluding ectopic pregnancy until
well into the 1980s. Around this time, several
non-invasive diagnostic tools were developed. More sen-
sitive and specific pregnancy tests became available,
which reduced the need to rule out ectopic pregnancy in
women with a negative result on a pregnancy test.3 4

In addition, rapid methods for measuring serum
concentrations of human chorionic gonadotrophin
(HCG) were introduced. On the basis of these develop-
ments, Kadar et al were the first to recognise the
importance of combining ultrasound with serum
human chorionic gonadotrophin measurements. They
introduced the discriminatory serum human chorionic
gonadotrophin zone in 1980.4 According to this
concept, a diagnosis of ectopic pregnancy is most likely
whenever intrauterine pregnancy is not detected by
ultrasound at serum human chorionic gonadotrophin
concentrations above the threshold of 6500 IU/l.

Unfortunately, the clinical usefulness of this combi-
nation was hampered by many patients with ectopic
pregnancies having human chorionic gonadotrophin
concentrations well below 6500 IU/l. However, the
introduction of transvaginal sonography changed this.
Its superior resolution allowed much smaller intrauter-
ine and ectopic pregnancies to be detected immedi-
ately. This brought the optimal serum human
chorionic gonadotrophin cut-off value down to
between 1000 and 2000 IU/l for those patients with
inconclusive sonographic findings. Based on the com-
bined use of transvaginal sonography and serum
human chorionic gonadotrophin measurements, a
variety of diagnostic algorithms have been proposed in
the literature. Studies reporting the diagnostic per-

formance of this approach claimed sensitivities and
specificities ranging from 95% to 100%.5–7 Regular fol-
low up of women with lower human chorionic
gonadotrophin concentrations allowed early intrauter-
ine and ectopic pregnancies to be differentiated. Many
of these patients showed falling serum human
chorionic gonadotrophin concentrations, which meant
that no intervention was necessary.7 8

The latest step forward in the diagnostic manage-
ment of ectopic pregnancy is the implementation of
probabilistic decision rules. These estimate the
probability of ectopic pregnancy for each individual
based on the presence of risk factors, clinical signs,
sonographic findings, and serum human chorionic
gonadotrophin concentration.9

As a result of these improved non-invasive
methods the role of laparoscopy in the management of
ectopic pregnancy has changed dramatically. Its main
purpose now is in treatment. If skills and equipment
are available, laparoscopic surgery is the preferred
treatment option. It is feasible in nearly all patients,
safe, and less costly than open surgery because of
reduced morbidity and shorter hospital stay.10 Other
treatment options include monitoring human chori-
onic gonadotrophin measurements and giving metho-
trexate. Human chorionic gonadotrophin monitoring
selects self limiting forms of ectopic pregnancy for
which “watching and waiting” is justified, while
methotrexate can be used in selected patients as a
medical alternative to surgical treatment.10 11

Awareness among obstetricians, gynaecologists,
general practitioners, and accident and emergency
doctors is essential in making a timely diagnosis of
ectopic pregnancy. A simple pregnancy test should be
the first step in investigating a suspected ectopic preg-
nancy and should be incorporated in every protocol or
guideline in the management of women with abdomi-
nal pain or abnormal vaginal bleeding. Other simpler
diagnostic methods—for example, physical examina-
tion and the use of doppler ultrasonography to detect
fetal heartbeat—are inadequate for diagnosing ectopic
pregnancy in most patients.12 Serum human chorionic
gonadotrophin measurements and transvaginal ultra-
sonography lead the way, and they should be available
in every unit responsible for managing women with
complicated first trimester pregnancies.13
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Ketorolac versus morphine for severe pain
Ketorolac is more effective, cheaper, and has fewer side effects

Morphine, titrated intravenously, is the gold
standard analgesic for severe pain in emer-
gencies. It is effective and cheap. But

morphine has well documented side effects including
drowsiness, nausea and vomiting, and respiratory
depression. These side effects can be distressing for
patients who are already in severe pain and can also
interfere with the efficient flow of patients through
emergency departments. Staff must spend time observ-
ing patients who are experiencing side effects; the length
of the patient’s stay in the emergency department is pro-
longed; and some patients need to be admitted for a
short time while they recover from the side effects of
morphine, thus adding to overall costs.

Non-steroidal anti-inflammatory drugs have had
the potential to replace opioids in the treatment of
severe pain since they became available for use by
intravenous injection. The only Cochrane review on
this subject shows that non-steroidal anti-inflammatory
drugs relieve the pain of renal colic faster when given
intravenously than when given by other routes.1

Ketorolac trometamol given intravenously is as
effective as morphine in the management of surgical
pain and pain related to cancer, and it has fewer side
effects.2 Gastrointestinal haemorrhage is the most
feared risk, but this risk is only slightly higher with
ketorolac than with morphine (odds ratio 1.17 (95%
CIs 0.99-1.13)); the risk rises sharply if ketorolac is used
for more than five days or in patients older than 75
years.3 Renal problems caused by ketorolac usually
resolve when treatment is stopped and should not be
an important problem in short term treatment.2 Yet
ketorolac does not seem to have been widely used,
probably because of concerns about its cost. The study
by Rainer et al (p 1247) in this issue of the journal is,
therefore, important because not only does it compare
the efficacy of the two analgesics in the emergency set-
ting but costs and benefits as well.4

Although small, the study is well designed; the two
groups are well matched; and patients had painful
injuries. Around two thirds had fractures, including
fractures of the femur, tibia, and fibula, not just soft tis-
sue injuries. Ketorolac proved to be as effective as mor-
phine in relieving pain and did so just as quickly. It

seemed to have some advantages over morphine in
relieving pain associated with activity. This may have
practical benefits for patients requiring positioning for
radiographs or plaster casts.

As expected, ketorolac produced considerably
fewer side effects. Doctors who believe that drowsiness
and sleepiness are not so unpleasant, and possibly even
desirable for patients with severe pain, may be
surprised to find that patients rated ketorolac as
significantly better than morphine.

These findings are not unexpected given previous
comparisons in other settings. What makes Rainer et
al’s findings so important is that they address the con-
tentious issue of the added expense of ketorolac. While
the cost of the drugs is one factor, it is minor in any
overall cost-benefit analysis. Staff time has been shown
to be the major driving force in costs in emergency
departments, and this was reduced significantly with
ketorolac, leading to lower costs overall.5 6 The more
rapid flow of patients through the department could
also reduce costs.7

Equally important to emergency and primary care
physicians is the question of efficiency. With emergency
departments in many parts of the world experiencing
serious congestion, any intervention that reduces the
time patients spend in the department, and the time staff
need to devote to them, can only help.8–10 There is also
the question of the quality of care. The significantly
shorter time it takes to prepare ketorolac for administra-
tion, which was shown in this study and presumably
occurs because there is no need for security procedures,
should translate into earlier pain relief for patients.

In terms of costs, the main concern raised by this
study is the trend towards an excess of admissions
among patients given ketorolac. Emergency department
costs are only a small part of the overall hospital costs for
patients who are admitted, and these patients are much
more expensive to treat in emergency departments than
patients who are then discharged.5 6 Thus, even the small
increase in the number of admissions that was found to
be associated with the use of ketorolac would negate the
savings found by Rainer et al. However, the finding of
excess admissions is perhaps counterintuitive given the
other findings. Patients whose pain is promptly relieved
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