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Sharing the provision of abortion with other types of cli-
nicians can increase access and cost effectiveness without 
compromising performance. Randomised trials and cohort 
studies have found that midlevel providers (such as mid-
wives, nurses, and physician assistants) can provide first 
trimester surgical and medical abortion with equivalent out-
comes to doctors.9  10 A few countries (South Africa, Vietnam, 
Bangladesh, Cambodia, and Mozambique) and some Ameri-
can states allow midlevel providers to perform first trimester 
surgical abortion, but more task shifting has occurred with 
medical abortion. Medical abortion may be entirely provided 
by midwives, as in Sweden, or organised to minimise the 
doctor’s role, as in France and the United Kingdom.11

Although not all clinicians will choose to provide abor-
tions, given the incidence of unplanned pregnancy, most are 
likely to encounter patients who need or have had an abor-
tion. Doctors with a conscientious objection to abortion have 
an ethical duty to advise women of their position and refer 
them promptly to a clinician who has no such objection.12

What is the role of counselling before abortion?
Most women will have decided to have an abortion before 
seeking medical help and will be certain about their deci-
sion.13 Such women need only an explanation of abortion 
options and prompt referral for treatment. Compulsory 
counselling is not recommended because it may be viewed 
as intrusive and delays treatment.7 For those who seek out 
a discussion with a clinician or are ambivalent, a non-judg-
mental exploration of the meaning of the pregnancy in the 
context of the woman’s life and her options can help facilitate 
an informed choice.13

The normal range of emotions that women experience 
during and after abortion includes relief, sadness, anger, 
guilt, and regret.14 However, the likelihood of adverse men-
tal health outcomes after an abortion is no greater than if 
a woman continues an unintended pregnancy and is most 
reliably predicted by a history of mental health problems.15 
The most common emotions that women expect to feel after 
abortion are relief (63%) and confidence (52%), but 3% 
anticipate coping poorly.16 Supportive counselling before 
and after an abortion should therefore be available for those 
who request it.7

What medical assessment is required?
The first step, which can be completed by a general prac-
titioner if consulted, is to confirm that the woman is preg-
nant by establishing a history of amenorrhoea and early 

Every year, millions of women around the world decide to 
end a pregnancy through abortion (defined as removal of a 
fetus or embryo from the uterus before the stage of viability1). 
The global abortion rate is estimated at 28 per 1000 women 
of childbearing age but varies by and within regions.2 For 
example, western Europe has the lowest subregional rate at 
12 abortions per 1000 women but eastern Europe has the 
highest at 43 per 1000.2 About 185 000 abortions are per-
formed for residents of England and Wales annually—16.5 
per 1000 women aged 15-44 years.3

Worldwide, just under half of all pregnancies are unin-
tended and half of these end in abortion.4 The reasons women 
give for choosing abortion over adoption or parenthood are 
complex. Common themes include an understanding of the 
responsibilities of parenthood, financial constraints, and lack 
of partner support.4 Teenagers, economically disadvantaged 
women, and those who did not suspect they were pregnant or 
who face barriers to services are more likely to undergo abor-
tion in the second trimester.5  6

A small but important proportion of abortions are per-
formed for serious maternal medical conditions or fetal indi-
cations. Most terminations for fetal anomaly occur during the 
second trimester, before fetal viability. In rare circumstances, 
they are performed later in pregnancy. In England and Wales, 
1-2% of terminations are performed on the basis of fetal 
anomaly, of which 0.1% occur after 24 weeks’ gestation.3

Modern medical and surgical abortion methods are 
highly effective, with a low risk of complications. Sev-
eral randomised trials and systematic reviews, as well as 
national and international guidelines, are available to sup-
port evidence based decision making.7  8 Here, we review the 
management of women seeking abortion up to 24 weeks’ 
gestation. Abortion for fetal or maternal indications or where 
abortion is legally restricted is not considered in detail.

Who can perform abortions?
The stipulation that only doctors can perform abortions is 
a feature of many abortion laws and public health policies. 
This may reflect the skills needed to conduct the medical and 
surgical procedures available at the time that the regulations 
were drafted or attempts to protect the public from untrained 
practitioners. Unfortunately, many countries have a short-
age of doctors trained or willing to provide abortions, which 
means that this requirement can be a barrier to abortion care.

1British Pregnancy Advisory Service, 
Stratford upon Avon CV37 9BF, UK
2Womancare Global, London, UK
3London, UK 
Correspondence to: P A Lohr 
patricia.lohr@bpas.org
Cite this as: BMJ 2014;348:f7553 
doi: 10.1136/bmj.f7553

Abortion
Patricia A Lohr,1 Mary Fjerstad,2 Upeka DeSilva,3 Richard Lyus1

SUMMARY POINTS
Abortion is a common feature in the reproductive lives of women around the world
Most women seeking an abortion have made their decision before consulting with a 
healthcare provider and require unbiased information and prompt referral for services
Medical and surgical abortions are both highly effective, with low rates of complications; a 
choice of procedures should be offered
Uncomplicated abortions are not associated with long term psychological or physical sequelae
Women who wish to use a contraceptive method after abortion should start as soon as 
possible after the abortion and preferably on the day of the procedure 
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pregnancy symptoms such as nausea, breast tenderness, 
and fatigue or by documenting a positive urine pregnancy 
test. Further medical assessment by the abortion provider 
should focus on determining the gestational age, whether 
any contraindications to choice of method or anaesthesia 
exist, and if the abortion needs to be performed in hospital.

The duration of pregnancy is often established by ultra-
sound if readily available. However, if not available, this 
should not be a barrier to service provision because its 
routine use does not improve the safety or efficacy of abor-
tion.17 The date of the last menstrual period and a pelvic 
examination are sufficient in most cases, with the selective 
use of ultrasound if there is a discrepancy between the last 
menstrual period and uterine size or if ectopic pregnancy is 
suspected.

The clinical history should include a review of general 
health; observations; height and weight; allergies; obstet-
ric and gynaecological history, including previous ectopic 
pregnancy and sexually transmitted infections; and a his-
tory of relevant medical conditions and drugs. Indications 
for treatment in hospital include conditions that necessitate 
prolonged or intensive monitoring, such as severe cardio-
pulmonary disease, and those that place the woman at high 
risk of haemorrhage, such as placenta accreta or coagulopa-
thy. Some conditions, such as obesity or uterine anomalies 
including large fibroids, can make surgical abortion more 
challenging so prior knowledge is useful for procedure plan-
ning.

Routine laboratory testing is not a prerequisite for abor-
tion services.7 Measuring haemoglobin or haematocrit levels 
may be useful if there is a concern for haemorrhage. Tests for 
rhesus (Rh) blood group should be provided when feasible.7 
A structured review found little evidence for isoimmunisa-
tion at the time of first trimester abortion.18 Despite the weak 
evidence to support the use of rhesus immunoglobulin after 
early abortion, its administration involves little risk and 
there is theoretical evidence of its necessity. Therefore, most 
services in high resource settings obtain evidence of rhesus 
(D) antigen status regardless of gestational age and give anti-
D immunoglobulin to Rh negative women.7  8

Opportunistic screening for sexually transmitted infec-
tions, including HIV, or abnormal cervical cytology may also 
be performed.

What methods are available?
Surgical abortion
Vacuum aspiration is the recommended method of first tri-
mester surgical abortion because of its superior efficiency, 
effectiveness, and safety compared with sharp curettage.7  8 
Either an electric or manual vacuum device can be used; 
manual devices use a valve and locking plunger in a 60 
mL handheld syringe. A systematic review of randomised 
trials found no differences between techniques in terms of 
complications or patient satisfaction.19 Some providers find 
manual aspiration less acceptable after nine weeks’ gestation 
because the device must be emptied many times to complete 
the procedure.19

Administration of 400 µg of the prostaglandin analogue 
misoprostol sublingually for two hours or vaginally for three 
hours before surgery softens and dilates the cervix.20 This 
leads to a slightly faster aspiration but may also cause side 

effects such as pain and bleeding.20 One placebo controlled 
randomised trial found a decrease in cervical lacerations 
(four fewer/1000) and decreased need for uterine re-evacu-
ation (15 fewer/1000) in women who received misoprostol.21 
However, given the rarity of complications with vacuum aspi-
ration, the benefit of its routine use remains unclear.

Dilatation and evacuation is performed from 14-15 weeks’ 
gestation. The cervix is prepared several hours to one or more 
days before specialised forceps are used to remove the fetus 
and placenta. Misoprostol can be used for cervical ripening, 
although a Cochrane review of randomised trials found that 
osmotic dilators provide superior cervical dilatation through-
out the second trimester and a greater reduction in procedure 
time in the early second trimester.22 Two types of osmotic 
dilators are available: laminaria made of compressed sea-
weed and Dilapan-S made of polyacrylate based hydrogel. 
After insertion into the cervical canal, these devices swell 
to cause expansion of the os. They also induce the release of 
natural prostaglandins and lead to cervical softening.

Hysterotomy and hysterectomy are outdated methods 
used only when a transcervical approach is not possible—for 
example, when the cervix is obstructed by a large tumour.

Medical abortion
The development of simple highly effective drug regimens for 
abortion has transformed abortion care in the past 30 years. 
Use of the progesterone antagonist RU-486 (now known as 
mifepristone) followed by misoprostol is the most effica-
cious, well tolerated, and cost effective regimen in the first 
and second trimesters.23  24 Misoprostol can be used alone 
but is less effective.

On the basis of randomised trials, the recommended 
regimen up to 63 days’ gestation is mifepristone 200 mg 
orally, followed 24-48 hours later by misoprostol 800 µg, 
administered by the buccal, vaginal, or sublingual routes.7  8 
Most women abort two to six hours after administration of 
misoprostol. A meta-analysis of randomised trials found 
no difference in overall efficacy with an interval between 
mifepristone and misoprostol of 0-72 hours, but there was 
a trend towards slightly lower success rates with intervals of 
less than eight hours.25

Medical abortion protocols typically require women to take 
mifepristone in the clinic, and in some countries, such as 
the UK, there are legal restrictions on the places where both 
mifepristone and misoprostol can be given. In a study where 
women had a choice of clinic versus home use of mifepris-
tone, there were no differences in rates of efficacy or compli-
cations between groups, but women who took the drug at 
home were more likely to say they would choose that option 
again and to recommend it to a friend.26 Women can also 
safely and effectively self administer misoprostol at home 
and manage the abortion themselves. A systematic review 
of prospective cohort studies across countries found no dif-
ferences in effectiveness or satisfaction between women who 
chose home based medical abortion and those who returned 
to the clinic and stayed several hours after taking misopros-
tol.27

Information must be provided about pain management, 
vaginal bleeding, and the expulsion of products of concep-
tion after misoprostol use, as well as the signs of possible 
complications and whom to contact should they occur. 
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Vaginal bleeding that soaks more than two sanitary pads 
for two consecutive hours; temperature persistently greater 
than 38°C; severe abdominal pain unrelieved by analgesics; 
nausea, vomiting, or diarrhoea that continues more than 24 
hours after misoprostol administration; and persistent preg-
nancy symptoms one to two weeks after drug use are indica-
tions to contact a health professional for advice.

In studies of medical abortion after nine weeks’ gestation, 
women returned to the health facility for administration of 
misoprostol and remained until the pregnancy was expelled. 
The regimen for which there is the most evidence is 200 mg 
mifepristone administered orally, followed 36-48 hours later 
by a single 800 µg dose of misoprostol given vaginally and 
then 400 µg every three hours until delivery. In a consecu-
tive series of 1002 women at 13-21 weeks’ gestation, 97% 
aborted within five doses of misoprostol and the median 
induction to abortion time was 6.25 h (range 0-67.5).28

Contraindications to the use of mifepristone-misoprostol 
include chronic adrenal failure, inherited porphyria, previ-
ous allergic reaction to mifepristone or misoprostol, and 
known or suspected ectopic pregnancy. Because mifepris-
tone is also an antiglucocorticoid, caution and clinical judg-
ment are needed for women using corticosteroids long term. 
Mifepristone blocks negative feedback mechanisms that con-
trol cortisol secretion. Therefore, in women with adrenocor-
ticotrophin-adrenal suppression, exposure to mifepristone 
may reduce the effectiveness of corticosteroids or interfere 
with steroid management of exacerbations—for example, in 
women with severe poorly controlled asthma.29 The quality 
of this evidence is low—data come from experimental and 
animal studies only.

Which method of abortion is preferable?
The determinants of preference for an individual woman 
are not always clear. Some prefer surgical methods because 
they are quick, can be performed with a general anaes-
thetic, and have a low risk of complications. Others pre-
fer medical abortion because it does not involve surgical 
instrumentation or anaesthesia and is perceived to be more 
natural. The small number of randomised trials available 
found that medical abortion was less acceptable than surgi-
cal abortion mainly due to greater pain and prolonged or 
heavier bleeding.30  31 However, cohort studies have shown 
that acceptability and satisfaction with either method is 
greatest when women are able to receive the type of abor-
tion they want.32 Thus, it is recommended that services with 
appropriately trained providers make both methods avail-
able at all gestational ages for which abortion is offered.7  8

How is pain managed during abortion?
Pain management options for vacuum aspiration include 
general anaesthesia and local cervical anaesthesia, with or 
without oral or intravenous analgesics and sedatives. Sec-
ond trimester surgical procedures are usually conducted with 
general anaesthesia. Advantages of local anaesthesia include 
lower cost; faster recovery; a greater sense of control for the 
woman; and a reduction in procedural risks, such as haemor-
rhage and cervical laceration.33 Local anaesthesia does not 
eliminate discomfort, however, and some women may find 
being awake unacceptable. Women’s preference, risk factors 
for anaesthetic complications, setting, and resources should 

be considered when choosing a method of pain control dur-
ing surgical abortion.

Pain is a feature of first and second trimester medical abor-
tion, yet few studies examine its management. A systemic 
review found the existing data too limited to make definitive 
recommendations.34 Many clinicians alternate a mild oral 
opiate with non-steroidal anti-inflammatory drugs or use 
parenteral opioids, especially in the second trimester. The 
few randomised trials available show that ibuprofen is more 
effective than paracetamol for pain reduction with early med-
ical abortion,35 and that diclofenac given with the first dose 
of misoprostol between 13 and 22 weeks of gestation does 
not interfere with the action of the misoprostol and reduces 
the need for opioid injections.36

What are the risks associated with abortion?
In countries where abortion is safe and legal and modern 
methods are used, women can be reassured that major com-
plications and mortality are rare at all gestations.

The mortality rate is 0.6 deaths per 100 000 abortions—
far lower than that associated with childbirth.37 The same 
cannot be said when abortion is provided unsafely, where 
it accounts for 13% of all maternal deaths (box, see bmj.
com).38 

Major complications occur in 0.7 per 1000 first trimes-
ter vacuum aspirations,44 and hospital admission or blood 
transfusions are needed in four of every 1000 women under-
going early medical abortion.45 Rates increase for both medi-
cal and surgical abortion as gestational age advances. About 
one in 100 second trimester medical or surgical abortions is 
associated with a major complication.28  46  47 

Women need to be informed of the risks of the methods 
of abortion being considered, including anaesthetic risks 
and complications that may require additional interventions 
such as laparoscopy, laparotomy, or blood transfusion.

Ongoing pregnancy
Continuing pregnancy after surgical abortion occurs in 0.2% 
of procedures performed at a gestation of 12 weeks or less.48 
Procedures in multiparous women and those conducted at 
six weeks’ gestation or less, particularly when small suction 
cannulae are used, are at increased risk for failure. Failures 
are also more likely when abortions are performed by inexpe-
rienced surgeons and in women with uterine abnormalities.

The ongoing pregnancy rate for early medical abortion 
with recommended mifepristone-misoprostol regimens is 
0.5-0.7%.45 Continuing pregnancies are more common with 
the use of oral or lower doses of misoprostol. In such cases, 
vacuum aspiration is the treatment of choice because another 
dose of misoprostol is effective in less than 40% of cases.49 
The largest case series of medical abortions with mifepristone 
and misoprostol after nine weeks’ gestation reported failure 
to pass the products of conception in 0.2% of cases.28

Incomplete abortion
Incomplete evacuation of the products of conception is a 
common complication of medical and surgical abortion. It 
leads to prolonged bleeding and uterine cramping and is 
usually treated by vacuum aspiration or misoprostol. The 
frequency of reaspiration after first and second trimester 
surgical abortion is 0.3-2% and 0.4-3%, respectively.50
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Recommendations for antibiotic prophylaxis with 
medical abortion vary greatly, with some advisory bod-
ies concluding that the limited evidence does not support 
its use.8  56

Long term sequelae
No associations between induced abortion and ectopic 
pregnancy, infertility, placenta previa, or miscarriage 
have been proved.7 Medical abortion does not differ 
from surgical abortion with respect to these risks.59 A 
link between surgical but not medical abortion and a sub-
sequent preterm birth has been reported,60 but a causal 
association has not been established.

What follow-up is needed?
When a surgical or medical abortion is uncomplicated 
and the success of the procedure is immediately verified, 
routine follow-up is not necessary.7  8  61 Women should be 
given a follow-up visit if requested, however, and should 
be advised to return if they have signs of ongoing preg-
nancy or other problems such as prolonged heavy bleed-
ing, fever, and persistent or severe pain.

The World Health Organization has concluded that rou-
tine follow-up is not needed when mifepristone-misopros-
tol is used for abortion up to 63 days’ gestation because 
of its high efficacy.8 However, in many settings or where 
misoprostol is used alone, the woman is asked to return 
seven to 14 days after treatment to confirm that she is no 
longer pregnant. Detection of an ongoing pregnancy is usu-
ally by ultrasound examination,62 but a history consistent 
with expulsion and a pelvic examination can be used if 
this technology is not available.8 Where ultrasound is used, 
measurement of endometrial thickness as an indicator of 
incomplete abortion is not recommended because it is an 
unreliable predictor of the need for surgical evacuation and 
can lead to unnecessary interventions.63

Much research has gone into determining whether 
women can be followed up after an early medical abortion 
without returning to the healthcare facility. Alternatives 
include self administered symptom questionnaires and 
telephone follow-up with low and high sensitivity urine 
pregnancy tests two to four weeks after treatment.64 Urine 
pregnancy tests are affordable, readily available, and user 
friendly, but caution is needed when interpreting a posi-
tive result. Even though β human chorionic gonadotro-
phin drops precipitously after abortion, highly sensitive 
tests (25 mIU/mL) are still inconclusive or falsely positive 
66% and 20% of the time at two weeks and four weeks 
after abortion, respectively.65  66 In these cases, ultrasound 
can be performed to determine whether the pregnancy is 
continuing. The results of a recent study of self assess-
ment with a semi-quantitative urine pregnancy test that 
measures β human chorionic gonadotrophin at cut-off 
values of 25, 100, 500, 2000, and 10 000 mIU/mL were 
promising.67 In a prospective open label trial, the test was 
performed before and one week after medical abortion, 
and pregnancy was considered ongoing if the follow-up 
reading was the same or higher than baseline results. 
Sensitivity and specificity were calculated at 100% and 
97%, respectively, and 91% of participants found the test 
to be “very easy” or “easy” to use.

In clinical trials using a variety of mifepristone-misopros-
tol regimens and treatment protocols, fewer than 5% of 
women needed surgery to complete the abortion.45 This fig-
ure included retention of viable and non-viable pregnancies 
and tissue. With second trimester medical abortions, surgical 
removal of retained placenta occurred in 7% of cases and 
retained tissue was identified after discharge in 0.7%.28 Many 
studies report routine operative removal of the placenta at 
a specified time after the fetus is delivered. In the absence 
of bleeding, however, it is safe (and preferable) to wait for 
spontaneous expulsion.51

Haemorrhage
After first trimester vacuum aspiration, vaginal bleed-
ing severe enough to require hospital admission occurs in 
0.007% of procedures.44 In the second trimester, blood loss 
greater than 500 mL is seen in 0.9% of cases and transfusion 
is needed in 0.09-0.2%.52

The necessity for a blood transfusion after early medical 
abortion is 0.1%45 and slightly higher after later medical 
abortions (0.7%).28

Uterine perforation and cervical laceration
Uterine perforation occurs in 0.1-0.4% of surgical abortions 
and the risk of damage to the external os is no greater than 
1%.7 These risks are lower for first trimester abortions and 
those performed by experienced clinicians. Although cervical 
and uterine injury is largely obviated with medical abortion 
because of the lack of instrumentation, uterine rupture can 
occur with second trimester medical abortion and is associ-
ated with a history of caesarean delivery. A systematic review 
estimated the risk of uterine rupture in women with previous 
caesarean delivery at 0.3% (95% confidence interval 0.08% 
to 1%).53 The risk of uterine rupture in women without pre-
vious caesarean delivery is estimated at 0.04% (0.01% to 
0.20%).

Infection
The incidence of upper genital tract infection after induced 
abortion, regardless of method, is less than 1% but infec-
tion can have serious consequences such as chronic pelvic 
pain, infertility, and ectopic pregnancy.54 The presence of 
Chlamydia trachomatis, Neisseria gonorrhoea, and bacte-
rial vaginosis increase the risk of post-procedural infection. 
Antibiotic prophylaxis at the time of surgical abortion sig-
nificantly reduces the likelihood of infection compared with 
placebo (relative risk 0.59, 0.46 to 0.75) and is more effec-
tive and less expensive than a screen and treat approach.55 
Evidence for the optimal regimen is poor. Recommended 
regimens vary from a single dose or short (three day) course 
of doxycycline to presumptive treatment of chlamydia and 
bacterial vaginosis.7  56

The evidence for routine antibiotic prophylaxis with medi-
cal abortion is less clear—no randomised controlled trials 
have been performed. Rare deaths have been reported mainly 
as a result of Clostridium spp.57 One before and after study of 
227 823 women in the United States showed a 93% reduc-
tion in serious infection when two simultaneous changes 
were made: implementation of routine seven day course of 
doxycycline and a switch from the vaginal to buccal route of 
misoprostol.58
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compared with insertion two to six weeks later.71 Older 
randomised trials showed significantly higher expulsion 
rates, especially when the device was inserted after second 
trimester surgical abortion. A meta-analysis of more recent 
randomised trials found expulsion by six months to be simi-
lar with immediate or delayed insertion, but that receipt and 
continued use of the device was significantly greater in the 
immediate insertion group (relative risk 1.18, 1.08 to 1.28.71 
Recent studies have also examined the insertion of intrau-
terine devices after early medical abortion once expulsion is 
known to be complete. Although the evidence is limited, one 
randomised trial found no difference in the expulsion rate 
with immediate compared with delayed insertion.72

Hormonal methods, including an injection or implant, can 
be started on the same day as a surgical abortion at any ges-
tation. Similarly, women can start hormonal contraception 
when the first pill of a medical abortion regimen is given,8 
or on the day misoprostol is given.7 The quality of the evi-
dence for this recommendation is low because of the lack of 
randomised controlled trials, but several are in the pipeline.
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What contraceptive methods can be started after an abortion?
Ovulation can resume eight to 14 days after abortion.68 There-
fore, women who wish to use a contraceptive method should 
start as soon as possible after the procedure. The practice of 
providing long acting reversible contraception, particularly 
intrauterine devices, immediately after abortion has attracted 
considerable attention because of its high effectiveness and 
potential to prevent subsequent unintended pregnancy and 
abortion.69  70 A Cochrane review found that insertion of an 
intrauterine device immediately after a surgical abortion 
is not associated with an increased risk of complications 

ADDITIONAL EDUCATIONAL RESOURCES 
Resources for healthcare professionals
Advancing New Standards in Reproductive Health. Early abortion training workbook  
(www.ansirh.org/training/workbook.php)—Free resource, registration not needed
Ipas University (www.ipasu.org/home) 
—Self paced learning site for reproductive healthcare providers, mainly in the developing world, 
with a focus on safe abortion care and post-abortion care. Free resource, registration required
Innovating Education in Reproductive Health (www.innovating-education.org) 
—Research and teaching tools about reproductive health, including abortion. Free resource, 
registration not needed 
Royal College of Obstetricians and Gynaecologists  
(www.rcog.org.uk/stratog/page/introduction-fertility-control-contraception-and-family-planning) 
—StratOG—the RCOG’s online learning resource. Tutorial on fertility control, contraception, and 
family planning. Paid resource, registration required 
Resources for patients 
National Abortion Federation (www.prochoice.org/Pregnant/index.html)—Are you Pregnant?  
Free pregnancy options resource, registration not required
Brook (www.brook.org.uk)—Free information on reproductive health from UK charity focused on 
people aged under 25 years; registration not needed
International Consortium for Medical Abortion (www.medicalabortionconsortium.org) 
—Free, registration not needed 
Women on Web (www.womenonweb.org) 
—Abortion help service that can provide information, medical guidance, and a medical abortion 
to women living in countries where safe abortion is not accessible. Registration and donation 
required for medical abortion services, otherwise information is free and registration not needed
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PICTURE QUIZ
A patient with chest pain and electrocardiographic changes
1	 The electrocardiograph shows a “coved” type 1 Brugada pattern, which together with the 

patient’s history is suggestive of Brugada syndrome. Cardiac differential diagnoses include 
acute coronary syndromes and pericarditis in light of the syncope and fever. Chest pain could 
also originate from the respiratory system (for example, pulmonary embolus) or gastrointestinal 
tract (for example, oesophageal pain), or it could be musculoskeletal in origin. Patients must 
have a full and thorough physical examination and be placed on bedside cardiac monitoring.

2	 Imaging is needed to exclude structural abnormalities that could explain the symptoms. A 
pharmacological challenge can be considered and a further detailed history should be obtained. 
Genetic testing is available but may not be conclusive.

3	 The three key predictors of mortality are the presence of syncope owing to ventricular 
arrhythmia, type 1 electrocardiographic pattern, and the heart’s response to programmed 
ventricular stimulation. Risk stratification is a complex and controversial area, but in patients in 
whom the cause of syncope is unclear, an implantable loop recorder can be used.

4	 Advice to patients is centred on avoiding factors that increase the risk of developing an 
arrhythmia—for example, drugs and fever.

STATISTICAL QUESTION
Case-control studies: 
advantages and disadvantages
Statement b is true, whereas a, c, and d are 
false.

ANATOMY QUIZ
Transverse ultrasound image 
through the orbit
A: Anterior chamber
B: Lens
C: Ciliary body
D: Vitreous body
E: Posterior wall of globe
F: Optic nerve


