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EDITORIAL

Diagnosis and prediction of miscarriage:
can we do better?
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Miscarriage is the most common serious
complication  of pregnancy, occurring in
approximately 20% of pregnancies.! Miscarriage can
cause anxiety and depression on the affected woman,
and to the partner as well, albeit to a lower level.?

The ultrasound diagnosis of miscarriage has to
beaccurate.In 2011, alarge multicentre study showed
significant variation in the cut-off values for mean
gestational sac diameter (MSD) and embryo crown-
rump length (CRL) used to define miscarriage.?
Some cut-off criteria were found to be potentially
unsafe with a risk of inadvertent termination of a
potentially viable pregnancy.?® Since then, cut-off
values of MSD and CRL defining miscarriage have
been changed in the United Kingdom and the United
States to =25 mm (without an obvious yolk sac) and
>7 mm (without fetal heart activity), respectively.>*
It was noted that in the guidelines for first-trimester
ultrasound examination published by the Hong Kong
College of Obstetricians and Gynaecologists in 2004,
old cut-offs (20 mm for MSD and 5 mm for CRL)
were used.® A review of these cut-offs is required.

Transvaginal sonography is recommended
to optimise the examination. Care must be taken
when CRL measurement is close to any decision
boundary for miscarriage or when MSD is being
measured because of its high inter-observer limit
of agreement, around 20%.® When a miscarriage is
found by one examiner, a repeat scan by another
examiner is a reasonable safeguard.* A repeat scan
>7 days later will be appropriate if initial scan shows
an embryo without heart activity or MSD 212 mm
without embryo heart activity.* A repeat scan =14
days will be appropriate if MSD <12 mm.*

Among women with intrauterine pregnancy
of uncertain viability (PUV), the miscarriage rate is
49.3% to 52%.”® Prediction of pregnancy outcome
is a challenge and is necessary because it can assist
counselling and decide frequency of follow-up
ultrasonography. Demographic factors, ultrasound
and biochemical markers either used alone or in
combination have been described in the literature to
predict miscarriage.

Advanced maternal age (235 vyears) is a
well-known risk factor because of the increase in
chromosomal abnormalities with maternal age.
Women who presented with vaginal bleeding,

especially those having moderate or heavy bleeding,
or blood clot per vagina were likely to subsequently
miscarry.’ In this issue of the Hong Kong Medical
Journal, Wan et al’” show similar findings.
Interestingly, the authors found that moderate/
severe abdominal pain is a risk factor on univariate
analysis, but this finding was not confirmed on
multivariate analysis probably because vaginal
bleeding was a cofounding factor.”

When ultrasound shows fetal cardiac activity,
the subsequent rate of miscarriage is 52% to
10.4%.7*1° A meta-analysis of 18 eligible studies on
ultrasound markers among 5584 women found that
fetal bradycardia is the most significant marker,
with a sensitivity of 84.2% in the prediction of
miscarriage.”! A more recent study found that the
combination of low fetal heart rate and small CRL
increases the risk of subsequent pregnancy loss, from
5.0% to 21%.'° Because fetal heart rate varies with
gestation, cut-offs for low fetal heart rate of <122,
<123, and <158 beats per minute for gestational
weeks 6, 7, and 8, respectively, have been proposed.’®
Other investigators have suggested a single fetal
heart rate cut-off at <110 or 100 beats per minute to
predict miscarriage.'"!?

Other ultrasonographic markers associated
with miscarriage include a small difference between
MSD and CRL,” and abnormal size of yolk sac.
Using three-dimensional ultrasonography, small
gestational sac volume (below the 5th percentile)
is associated with risk of miscarriage with odds
ratio of 5.25.1° In a recent study of 61 miscarriages,
abnormal size of gestational sac and yolk sac
appeared as early as 6 weeks of gestation, followed
by abnormal changes in fetal heart rate and CRL at
7 and 8 weeks."* Although subchorionic haematoma
was found to be a predictor of miscarriage in a meta-
analysis'' and in the study by Wan et al,” a recent
study on pregnancies with detectable fetal heartbeat
did not concur with these findings.'

A meta-analysis of 15 studies including 1263
women with threatened miscarriage found that
serum CA 125 is the only serum marker that is useful
in predicting outcome of a pregnancy with a viable
fetus, whereas serum human chorionic gonadotropin
and progesterone are not useful.'®

Bottomley et al'” proposed a scoring system
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which included a combination of demographic and
ultrasound variables to predict miscarriage. This
scoring system can give an individualised probability
of the pregnancy viability immediately following an
ultrasound examination without the need of taking
blood for biochemical markers and waiting for the
results. In this study involving 1435 British women
having detectable fetal heart activity and PUV, the
use of this scoring system gave an area under the
curve (AUC) of the receiver operating characteristic
curve of 0.924."7 When this scoring system was
validated, the accuracy was lower with AUC of
0.771 for the original study set of 376 women with
PUV and AUC of 0.832 for another data set of 400
women with PUV.® In their study, Wan et al report
the first validation study of this scoring system on
Chinese population, with AUC of 0.91 if only viable
pregnancies were analysed.” Although this scoring
system is described as simple,”” its use requires
extra time, and can be challenging to implement in
a busy clinic setting. The use of this scoring system
requires further studies in clinical settings.

Women  with  threatened  miscarriage
are at risk of anxiety and depression,” and
may react to miscarriage in different ways.®
Healthcare professionals should receive training
on communication, and provide affected women
with information and support in a sensitive and
professional manner.'®® During interpretation of
ultrasound guidelines to diagnose miscarriage, other
factors should be taken into consideration, including
the woman’s desire to continue their pregnancy or to
postpone intervention to achieve total certainty of
miscarriage, and their acceptance of disadvantages of
such postponement including emergency admission
or procedure for heavy vaginal bleeding and anxiety."

In summary, it is important to avoid
misdiagnosis of miscarriage by using updated
protocols and repeating scans if in doubt.
Appropriate counselling on pregnancy outcome can
be given after assessment of maternal age, amount of
vaginal bleeding, fetal heart rate, CRL, preference on
continuing the pregnancy, and anxiety level.
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