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Abstract
Selective abortion was shown to be increasingly common in England and Wales over a 9-year period, occurring most fre-
quently as twin to singleton reductions in the 1st trimester. We analysed the trends in selective abortion (SA) in multiple 
pregnancies in England and Wales between 2009 and 2018. This is a cross-sectional study looking at 1143 women with 
multiple pregnancies in England and Wales undergoing SA. There were a total of 1143 cases of SA between 2009 and 2018 
in England and Wales, representing 0.07% of total abortions. There has been a steady increase in cases, from 90 in 2009 
to 131 in 2018, with 82.3% justified under ground E of The Abortion Act 1967. The majority of SAs were carried out at 
13–19 weeks gestation, and intracardiac injection of potassium chloride was the most prevalent method (75%). Twin to sin-
gleton reductions accounted for 59%, the most common form of SAs. Over half of all cases (59%) were performed in women 
aged 30–39 years, and 84% of all women were of White ethnicity. SA has been an option available for couples diagnosed 
with multiple pregnancy, especially when there are discordant anomalies. Although SA may decrease multiple pregnancy-
related complications, preventative methods must be championed.
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Introduction

Multiple pregnancy, defined as a pregnancy in which more 
than one fetus develops, accounts for approximately 3% 
of all live births worldwide [1, 2]. The incidence of multi-
ple pregnancies in England and Wales has risen in the last 
30 years, from 10 in 1000 in 1980 to 16 in 1000 in 2016 
[3]. In 2018, there were a total of 10,005 multiple births 

in England and Wales, of which 99% were twins and 1% 
triplets [4].

This uptick in cases may be attributed to the rise in 
assisted reproductive technologies (ART), which has been 
shown to predispose to multiple pregnancies [5]. The Human 
Fertilisation and Embryology Authority (HFEA) regis-
ter data showed that 23% of women who have undergone 
in vitro fertilisation (IVF) would have twins, compared to 
only 2% in the general population [6]. The incidence of 
monozygotic twins is estimated to increase threefold after 
ovulation induction or conventional IVF and 13-fold after 
intracytoplasmic sperm injection [7]. This increasing inci-
dence of multiple pregnancies may be of concern due to their 
association with high-risk complications [8].

Multiple pregnancies are associated with pre-term birth, 
structural abnormalities, maternal morbidity and fetal mor-
tality [8]. Pre-term delivery is one of the most recognised 
complications, and its related sequelae correlate with the 
fetal number [9]. Moreover, babies born from multiple births 
tend to have lower birth weights than singletons and carry 
a higher risk of stillbirth, infant death and child disability 
[3]. Monochorionic twins have specific complications such 
as twin-to-twin transfusion syndrome, which, if not treated, 
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can be fatal. In addition, women with multiple pregnancies 
are more likely to experience maternal complications such as 
pregnancy-induced hypertension, pre-eclampsia, gestational 
diabetes, anaemia and haemorrhage [10].

Selective fetal reduction (SFR) refers to reducing a 
higher-order pregnancy by removing one or several fetuses, 
usually performed in the first trimester to maximise posi-
tive outcomes for the remaining fetus. Current evidence 
suggests that SFR can prolong pregnancy, thereby reducing 
prematurity, increasing birthweight and maximising positive 
outcomes for the remaining fetus(es) [11]. This is particu-
larly relevant in the face of a diagnosis of a severe congeni-
tal abnormality—the affected fetus could be terminated to 
improve the viability of the unaffected fetus. This scenario 
is often referred to specifically as selective termination (ST).

The legal status of SA was clarified through the HFEA 
Act of 1990, which allows for SA in circumstances that sat-
isfy The Abortion Act 1967. Thus, if the mother has mul-
tiple high-risk pregnancies or a fetal diagnosis of a severe 
anomaly, SFR/ST may be lawful under Sect. 1(1)a, (b) or 
(c) of the Act [12]. Though protected legally, there is still 
discourse occuring around the ethical considerations of SA. 
SA is typically performed using intracardiac potassium chlo-
ride (KCl) injection, though vasoocculsive techniques like 
radiofrequency ablation (RFA), bipolar cord coagulation 
(BCC) or interstitial laser ablation (ILA), which can be used 
in monochorionic twins when intracardiac KCl is unsuitable.

Aims and Objectives

This study aims to identify and analyse trends of SFR/ST 
in multiple pregnancies in residents and non-residents of 
England and Wales between 2009 and 2018.

Materials and Methods

We conducted a retrospective observational study examining 
the trends of SFR/ST after multiple pregnancies in England 
and Wales over the last 9 years. Data was provided by the 
Department of Health and Social Care (DHSC). They com-
bine both SFR/ST and describe this globally as ‘selective 
abortion’ (SA). We analysed trends in maternal age, ethnic-
ity, gestation, legal grounds and original number of fetuses.

Study Population

We collected data from the Health and Social Act 4 
(HSA4) forms submitted by clinics and hospitals to the 
DHSC. The DHSC collated aggregated data on abortion 
statistics relating to SA in multiple pregnancies performed 
in residents and non-residents in England and Wales 
between 2009 and 2018. All women, including residents 

and non-residents, who underwent SA within this period 
were included. No raw patient-level data was used, and 
therefore we did not require approval from the Chief 
Medical Officer (CMO). A decision tool completed on the 
NHS Health Research Authority website confirmed that no 
approval was needed from the Research Ethics Committee. 
The data was then analysed to identify trends.

Data from 2012 is excluded in this study as data vari-
ables were incomplete and unavailable to be extracted. 
Similarly, data on the method of fetocide is not available 
for non-residents of England and Wales in 2013 and hence 
were not included in this analysis. Additionally, due to a 
small total number of fetocides and disclosure risks asso-
ciated with this, we could not acquire data on the details 
of the chorionicity of the higher-order pregnancies. Due 
to confidentiality concerns, the post-reduction number of 
fetuses was not reported in pregnancies of 4 fetuses or 
above.

Results

Prevalence

There were a total of 1,753,074 abortions carried out 
between 2009 and 2018 (excluding 2012), in England and 
Wales, with 1143 of them being cases of SA. SAs were 
found to be relatively rare, representing 0.07% of the total 
number of abortions within our study period.

Figure 1 shows a steady increase in cases of SAs over 
the last 10 years, with an average annual increase of 4.6%. 
The total number of cases has increased by 45.6%, from 
90 cases in 2009 to 131 cases in 2018.

Statutory Grounds

The majority of SAs were conducted under statutory 
ground E, which states, ‘if the child were born, there is a 
substantial risk that it would suffer from serious physical 
or mental abnormalities’. Statutory ground E is usually 
used in cases where there is a congenital abnormality. A 
total of 940 SAs (82.3%) were categorised as ground E 
either alone or in combination with A, B, C or D (Sup-
plementary Fig. 1). Ground C (alone) was reported in 187 
cases (16.3%), the subsequent highest number. Abortion is 
lawful under ground C if the pregnancy has not exceeded 
its 24th week, and the continuation of the pregnancy 
would involve a risk greater than if the pregnancy was 
terminated or injury to the physical or mental health of the 
pregnant woman. Grounds A, B or D were limited to few 
cases (1.3%) over this 10-year period.
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Fig. 1  Prevalence of selective 
abortions in England and Wales 
(2009–2018). Total number 
of SAs performed in residents 
and non-residents in England 
and Wales each year between 
2009 and 2018

Fig. 2  Method of fetocide in England and Wales (2009–2018). Prevalence of different methods of SA in residents and non-residents in England 
and Wales between 2009 and 2018
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Method of Fetocide in Multiple Pregnancy

Cumulatively, the majority of all SAs were carried out 
by an intracardiac injection of potassium chloride (KCL), 
accounting for 75% of all cases of SA from 2009 to 2018, 
as shown in Fig. 2. No patient-level demographic data or 
chorionicity were accessible for these cases. RFA was the 
next most common, accounting for 8% of cases, followed 
by ILA 6%, lignocaine 2% and BCC 0.6%. Eight percent of 
cases were either not known or categorised as other. There 
were few cases of extra amniotic prostaglandin/urea/saline, 
intra-amniotic urea and umbilical KCL.

Original Number of Fetuses

We found that 83% of SAs were conducted on twins 
reduced to a singleton pregnancy (2 to 1), as shown in 
Fig. 3. Triplet to twin (3 to 2) accounted for 296 cases 
(26%). There were 101 triplets to singleton (3 to 1) cases 
of SAs (9%). SA was carried out in higher-order preg-
nancies of 4 or 5 or more, although due to disclosure 
concerns, the number of the fetus(es) post-reduction is 
unknown. Post reduction numbers of these pregnancies 
are represented as x or y, respectively. A reduction from 
4 to x accounted for 59 cases (5%), and 5 to y accounted 
for 14 cases (1%).

Fig. 3  Selective abortions by 
original number of fetuses in 
England and Wales (2009–
2018). Total number of SAs 
performed grouped by origi-
nal number of fetuses to number 
of fetus(es) post reduction, in 
residents and non-residents in 
England and Wales between 
2009 and 2018. For example, 
a twin to singleton reduction is 
described as 2 to 1

Fig. 4  Prevalence of selective 
abortions by gestation in Eng-
land and Wales (2009–2018). 
SAs grouped by gestational age 
in weeks in residents and non-
residents of England and Wales 
between 2009 and 2018
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Gestation

The most common gestation to undergo SA was 
13–19 weeks, the second trimester as shown in Fig. 4. 
In total, 42.6% of SA cases were carried out during this 
time, a total of 487 cases. A third of cases (33.8%) were 
performed in the first trimester, with 384 cases occur-
ring between 10 and 12 weeks gestation and only two 
between 3 and 9 weeks. A further 270 cases took place 
after 20 weeks accounting for 23.6%.

Maternal Age

Maternal age was presented in ranges for confidentiality. In 
addition, the data was aggregated and, therefore, not able to 
be interpreted over time. The mode maternal age range was 
30–34 years with 340 cases (Supplementary Fig. 4). Fol-
lowing closely behind, 329 cases were carried out in women 
aged 35–39 years. Combined, women aged 30–39 years 
account for 59% of the total population. The least prevalent 
age range was women less than 20 years old.

Ethnicity

The majority of women who underwent SAs were of white 
ethnicity, the largest proportion of which being White Brit-
ish, accounting for 59% of the total population studied (Sup-
plementary Fig. 5). A further 243 (21%) cases were white 
(any other background), and 43 (4%) were White Irish (Sup-
plementary Fig. 6). Nine percent were Asian or Asian Brit-
ish, 3% were Black or Black British, 1% Chinese, 1% were 
of mixed background. In addition, 2% were either labelled 
as other or not known/stated. Indian women accounted for 
55% (59 cases) of the Asian or Asian British population. 
However, this is only 5% of the total women who underwent 
SA over the time period (Supplementary Fig. 7).

Discussion

This data suggests that although SA remains relatively rare, 
its incidence in England and Wales has increased over the 
last 10 years. This is in spite of cases of multiples decreasing 
over the same study period [13]. This may be attributed to 
better anomaly detection on prenatal scans, hence SFR being 
offered more frequently as an option in the management of 
multiple pregnancies with discordant anomaly or growth. SA 
cases saw a peak in 2016, with a subsequent decline since. 
Although the incidence of multiple pregnancy remains high, 
a decrease has been seen in England and Wales for the third 
consecutive year, beginning in 2016, correlating well with 
our data [3]. This may be due to preventative methods such 

as elective single embryo transfer (eSET) after IVF treat-
ment and controlled ovulation stimulation.

Assessment of the statutory grounds for SA clarifies the 
personal and clinical decision-making process—the large 
majority of SA cases were conducted under ground E or 
including ground E, suggesting that fetal anomaly is a key 
deciding factor in SA. The incidence of fetal abnormalities 
has been higher in multiple pregnancies than singletons 
[14]. Another retrospective observational study looking at 
88 SFRs, found that the leading indication for SFR in both 
monochorionic and dichorionic twins was central nervous 
system abnormalities, which corroborates our data [15].

Though methods of fetal reduction have evolved along-
side an expanding evidence base, this study shows that KCl 
injection is still the commonest method. KCl injection can 
only be safely used in dichorionic diamniotic (DCDA) multi-
ples. Although chronicity is not recorded on the HSA4 form, 
studies suggest that DCDA multiples are the commonest in 
the UK, which may explain the dominance of KCl injection 
[16].

The most common type of SA that took place in our study 
period was twin to singleton reductions. This is of interest 
due to the debate on the clinical benefit of this procedure, 
partially based on the perception that twin pregnancies 
already have generally favourable outcomes and therefore 
would not require intervention. Evans et al. found that twin 
to singleton reduction reduced the likelihood of miscarriage 
by 5% [17]. Multiple studies suggest a significant reduc-
tion in the risk of pre-term birth and prematurity even when 
adjusting for parity and mode of conception [18, 19]. Out-
comes may be confounded by the grouping of elective SFR 
and ST for fetal anomaly. Haas et al. [20] and Vieira et al. 
[21] investigated purely elective SFR. Both found elective 
twin to singleton reduction resulted in lower odds of preterm 
delivery and low birth weight. Additionally, Vieira et al. 
found a reduction in the odds of developing pre-eclampsia, 
preterm premature rupture of membranes and caesarean 
delivery [21]. Alternatively, Hasson et  al. observed no 
improved pregnancy outcomes in twin to singleton reduc-
tion; however, most cases included were ST for fetal anom-
aly, and occurred late in pregnancy (15 weeks) [22]. Luo 
et al. report a higher total miscarriage rate in elective twin 
reductions, and therefore a reduced chance of taking home 
a live baby when compared to non-reduced twin pregnan-
cies [23].

The decision to reduce twins to a singleton is therefore 
complex and strikes a balance between medical need and 
maternal autonomy. In recent years, the demographics of 
pregnant women are changing, with more multiple pregnan-
cies occurring in older women, particularly in those who 
conceived via ART. For some women, psychological and 
socio-economic factors play a significant role in reducing 
twins to a singleton compared to medical factors. Evans et al. 
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predict that as societal norms evolve, the ethical debate will 
grow around SFR in those contexts [17]. The ethical con-
cerns surrounding SFR frequently overlap with those raised 
in discussions around the ethical basis of abortion—oppo-
nents with ‘pro-life’ viewpoints are unlikely to support SFR. 
However, even some ‘pro-choice’ ethicists see abortion and 
SFR as morally distinct, specifically questioning the valid-
ity of twin to singleton reduction [24]. Dahl et al. refute the 
arguments presented against SFR, concluding a morally sig-
nificant difference between SFR and other abortions cannot 
be demonstrated, and therefore in a society where abortion is 
available and morally acceptable SFR requires no additional 
justification [25]. Both termination of pregnancy and SFR 
patient centre autonomy and are protected in the UK under 
the Abortion Act, making it ultimately the woman’s right 
to choose. A full discussion of the medical ethics discourse 
surrounding SFR is beyond the scope of this paper and the 
reader is referred to the literature for further details [25–29].

Beyond twin to singleton reductions, it is clear that the 
survival benefits are most dramatic in high order pregnancies 
of 4 or 5 [28, 30]. The low and decreasing rate of SA in high 
order pregnancies of 4 or 5 + potentially speak to preventa-
tive methods limiting multiple pregnancies, as the rate of 
SA in pregnancies with four or more fetuses has constantly 
stayed low from 2011 to 2018, with the lowest ever numbers 
seen in 2018 [3].

Our data suggests most SA occurred in the second trimes-
ter at 13–19 weeks, in contrast with non-selective abortions, 
which generally occur in the first trimester. Although the 
first trimester is considered a safe period for SFR, there is 
some debate amongst researchers about the optimal weeks 
within this time frame. Tadin et al. suggest that 12–14 weeks 
is the safest period and allows a better prognosis for the 
remaining fetus(es) [31]. Equally, evidence advocates a 
safe period as low as 10 weeks or as high as 15 weeks [30, 
32]. Our data showed that 33.5% of SAs were carried out 
between 10 and 12 weeks gestation. Importantly, termi-
nation due to severe fetal anomaly has no gestational age 
limit. Ground E was by far the most prevalent indication for 
SA in our study. Therefore, it is feasible that the SA cases 
after 13 weeks were likely due to fetal anomaly detection. 
Most screening for anomaly (i.e. amniocentesis or routine 
anomaly scans) occurs post 13 weeks. Notably, the grounds 
for termination and the gestational age were not directly cor-
related or compared.

The peak age of women who had SA between 2009 and 
2018 was between 30 and 34 years, followed by 35–39 years. 
This age group accounted for 59% of the total population 
of women in England and Wales who had a SA in that time 
period. Women of 30–39 years occupy the majority of the 
IVF population, accounting for 79% in 2016 [6]. The high 
prevalence of IVF use in that population may explain the 
high incidence of SA. The higher frequency of SA in an 

older age range could be attributed to a societal shift, in 
which, increasingly, women have children later in life, both 
using ART or conceiving naturally. It is documented that 
children of older mothers are at an increased risk of certain 
congenital abnormalities and therefore may choose SA [33].

The vast majority of women included in this study were 
Caucasian. Statistics on non-selective abortion also report 
a similar majority Caucasian demographic. Some explana-
tions for lower SA rates in minority ethnic groups include 
lower ART use—a US study showed a disparity in the use 
of ART amongst Black women (4.6%), compared to White 
women (85.6%) between 1999 and 2000 [34]. However, 
evidence suggests an increasing prevalence of infertility 
amongst Black women, from 7.8% in 1982 to 11.6% in 2002 
[35]. It is unclear whether these differences reflect access to 
treatment or attitudes towards ART. The figures seen in this 
study correlate with our data on the rates of SA. If fewer 
Black women are using ART, they inadvertently minimise 
the risk of iatrogenic multiple pregnancies and subsequent 
need for SA.

Conclusion

This was a large-scale study using national data from the 
DHSC archives to identify trends in SA across England and 
Wales over 10 years. The prevalence of multiple pregnancies 
and their associated complications has drastically increased 
since the rise of ART. SFR has been developed as a solution 
to try and minimise these risks for both mother and baby. 
Additionally, ST can be carried out on a fetus diagnosed with 
a severe abnormality in utero, whilst the remaining fetuses 
are healthy. Though still relatively uncommon, the personal 
and clinical decision-making behind SA is complex, and this 
data provides greater insight into demographics, methods 
and indications.

The limitations of this study include its retrospective 
design. In addition, there were confidentiality concerns 
leading to unreported outcomes like the number of fetuses 
reduced in 4 + multiple pregnancies. HSA4 forms also do not 
collect data on chorionicity, which is essential for deciding 
the method of SA; therefore, we can only speculate about 
indications for various management options. As an observa-
tional study, no causal relationships between factors affect-
ing SA could be made. Also, only outcomes such as com-
plications are collected; hence, no information is available 
about the outcome of delivery such as gestational age at 
delivery and livebirth status. Further research is required to 
analyse these trends to a greater extent.

The data submitted via the HSA4 form to DHSC is rich 
in scientific data such as indications, methods and gesta-
tional age, of termination of pregnancy. It would be desir-
able to collect more outcome data, which will make it a 
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robust national registry of cases of medical terminations 
of pregnancy. As multiple pregnancy only contributes to a 
small proportion of pregnancies that continue beyond the 
termination of a single fetus, it would not be too onerous to 
collect this information. Hence, we recommend updating the 
form in consultation with fetal medicine experts to make it 
relevant to the times. Not many countries can boast of such 
a comprehensive registry, and hence, it can set precedence 
internationally.

SA has been accepted as a safe method of reducing the 
risks of multiple pregnancy. Regardless of this, the preven-
tion of higher-order pregnancies should remain the focus of 
health intervention. However, complete avoidance is unre-
alistic and spontaneous multiples will continue to occur. 
Therefore, SA continues to be a reasonable option. It is cru-
cial to find the optimal conditions for SA and identify trends 
that could influence clinical practice in the UK.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s43032- 021- 00819-5.

Acknowledgements We would like to thank Ms. Elizabeth Brockle-
hurst and Ms. Rebecca Ruffles, at the Department of Health and Social 
Care, for their help with data extraction.

Funding There was no funding involved in this study.

Data Availability Data subject to third party restrictions. The data that 
support the findings of this study are available from The Department of 
Health and Social Care. Restrictions apply to the availability of these 
data, which were used under licence for this study. Data are available 
from the authors with the permission of The Department of Health 
and Social Care.

Declarations 

Ethics Approval No ethics approval was required for this study. This 
was confirmed by the NHS Health Research Authority and R&D at 
Guy’s and St Thomas’ Hospital.

Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. National Institute for Health and Care Excellence. Multiple 
pregnancy: twin and triplet pregnancies Quality Standard. NICE 
Guideline. 2013.

 2. Danson-Smith J. Patient information leaflet multiple pregnancy. 
Blackpool Teaching Hospitals Foundation Trust; 2021.

 3. Ghosh K. Birth characteristics in England and Wales - Office for 
National Statistics. Off. Natl. Stat. 2019.

 4. Office for national statistics. Birth characteristics 2018. Off. Natl. 
Stat. 2019. p. 8.

 5. El-Toukhy T, Bhattachaya S, Akande V. Multiple pregnancies fol-
lowing assisted conception. BJOG An Int J Obstet Gynaecol. John 
Wiley & Sons, Ltd; 2018;125:e12–8.

 6. Fertilisation H, Authority E. Fertility treatment. Econ. (United 
Kingdom). 2014.

 7. Bebbington M. Selective reduction in multiple gestations. Best 
Pract Res Clin Obstet Gynaecol. Best Pract Res Clin Obstet 
Gynaecol; 2014;28:239–47.

 8. National Institute for Health and Clinical Excellence. NICE guide-
line CG129: Multiple Pregnancy: Antenatal care for twin and tri-
plet pregnancies. NICE; 2011.

 9. Martin JA, Hamilton BE, Osterman MJK. Three decades of 
twin births in the United States, 1980–2009. NCHS Data Brief. 
2012;1–8.

 10. Human Fertilisation & Embryology Authority (HFEA). Our cam-
paign to reduce multiple births. 2021.

 11. Dodd J, Crowther C. Multifetal pregnancy reduction of triplet and 
higher-order multiple pregnancies to twins. Fertil Steril Elsevier. 
2004;81:1420–2.

 12. Bailey JS. Abortion act. BMJ. Statute Law Database. 
1967;4:352.

 13. Human Fertilisation and Embryology Authority. Risks of fertil-
ity treatment | Human Fertilisation and Embryology Authority. 
2020.

 14. Bahtiyar M, Dulay A, Weeks B, Friedman A, Copel J. Preva-
lence of congenital heart defects in monochorionic/diamniotic 
twin gestations: a systematic literature review. J Ultrasound Med 
J Ultrasound Med. 2007;26:1491–8.

 15. Nobili E, Paramasivam G, Kumar S. Outcome following selective 
fetal reduction in monochorionic and dichorionic twin pregnan-
cies discordant for structural, chromosomal and genetic disor-
ders. Aust New Zeal J Obstet Gynaecol. John Wiley & Sons, Ltd; 
2013;53:114–8.

 16. The Multiple Births Foundation. The Multiple Births Foundation 
statistics on twins and triplets. 2012.

 17. Evans MI, Britt DW. Multifetal pregnancy reduction: evolution 
of the ethical arguments. Semin Reprod Med. © Thieme Medical 
Publishers; 2010;28:295–302.

 18. Greenberg G, Bardin R, Danieli-Gruber S, Tenenbaum-Gavish K, 
Shmueli A, Krispin E, et al. Pregnancy outcome following fetal 
reduction from dichorionic twins to singleton gestation. BMC 
Pregnancy Childbirth BioMed Central. 2020;20:1–8.

 19. Stone J, Ferrara L, Kamrath J, Getrajdman J, Berkowitz R, Mosh-
ier E, et al. Contemporary outcomes with the latest 1000 cases 
of multifetal pregnancy reduction (MPR). Am J Obstet Gynecol 
Mosby. 2008;199:406.e1-406.e4.

 20. Haas J, Mohr Sasson A, Barzilay E, Mazaki Tovi S, Orvieto R, 
Weisz B, et al. Perinatal outcome after fetal reduction from twin 
to singleton: to reduce or not to reduce? Fertil Steril Elsevier. 
2015;103:428–32.

 21. Vieira LA, Warren L, Pan S, Ferrara L, Stone JL. Comparing 
pregnancy outcomes and loss rates in elective twin pregnancy 
reduction with ongoing twin gestations in a large contemporary 
cohort. Am J Obstet Gynecol. 2019;221:253.e1–8.

1026 Reproductive Sciences  (2022) 29:1020–1027

https://doi.org/10.1007/s43032-021-00819-5
http://creativecommons.org/licenses/by/4.0/


 22. Hasson J, Shapira A, Many A, Jaffa A, Har-Toov J. Reduction of 
twin pregnancy to singleton: does it improve pregnancy outcome? 
J Matern Neonatal Med. Taylor & Francis; 2011;24:1362–6.

 23. Luo L, Fan X zhi, Jie H ying, Gao Y, Chen M, Zhou C, et al. Is 
it worth reducing twins to singletons after IVF-ET? A retrospec-
tive cohort study using propensity score matching.  Acta Obstet 
Gynecol Scand. 2019;98:1274–81.

 24. Räsänen J. Twin pregnancy, fetal reduction and the ‘all or nothing 
problem’. J Med Ethics. Institute of Medical Ethics; 2020;0:1–5.

 25. Dahl SL, Vaksdal RH, Barra M, Gamlund E, Solberg CT. Abor-
tion and multifetal pregnancy reduction: an ethical compari-
son. Etikk i praksis - Nord J Appl Ethics. Akademika Forlag. 
2021;13:51–73.

 26. Evans MI, Britt DW. Multifetal pregnancy reduction: evolution of 
the ethical arguments. Semin Reprod Med. 2010;28:295–302.

 27. Begović D, Romanis EC, Verweij E. Twin pregnancy reduction 
is not an ‘all or nothing’ problem: a response to Räsänen. J Med 
Ethics. Institute of Medical Ethics. 2021;medethics-2021-107363.

 28. Evans M, Andriole S, Britt D. Fetal reduction: 25 years’ experi-
ence. Fetal Diagn Ther Fetal Diagn Ther. 2014;35:69–82.

 29. Chervenak FA, McCullough LB, Wapner RJ. Selective termina-
tion to a singleton pregnancy is ethically justified. Ultrasound 
Obstet Gynecol. John Wiley & Sons, Ltd; 1992;2:84–7.

 30. Sentilhes L, Audibert F, Dommergues M, Descamps P, Frydman 
R, Mahieu-Caputo D. Multifetal pregnancy reduction: indications, 
technical aspects and psychological impact. Presse Med Presse 
Med. 2008;37:295–306.

 31. Tadin I, Roje D, Banovic I, Karelovic D, Mimica M. Fetal reduc-
tion in multifetal pregnancy–ethical dilemmas. Yonsei Med J 
Yonsei Med J. 2002;43:252–8.

 32. Lipitz D, Shulman A, Achiron R, Zalel Y, Seidman D. A com-
parative study of multifetal pregnancy reduction from triplets 
to twins in the first versus early second trimesters after detailed 
fetal screening. Ultrasound Obstet Gynecol Ultrasound Obstet 
Gynecol. 2001;18:35–8.

 33. Gill SK, Broussard C, Devine O, Green RF, Rasmussen SA, Reef-
huis J. Association between maternal age and birth defects of 
unknown etiology - United States, 1997–2007. Birth Defects Res 
Part A - Clin Mol Teratol. NIH Public Access; 2012;94:1010–8.

 34. Seifer DB, Zackula R, Grainger DA. Trends of racial disparities 
in assisted reproductive technology outcomes in black women 
compared with white women: Society for Assisted Reproductive 
Technology 1999 and 2000 vs. 2004–2006. Fertil Steril. Fertil 
Steril; 2010;93:626–35.

 35. Stephen EH, Chandra A. Declining estimates of infertility in the 
United States: 1982–2002. Fertil Steril Elsevier. 2006;86:516–23.

1027Reproductive Sciences  (2022) 29:1020–1027


	Trends of Selective Fetal Reduction and Selective Termination in Multiple Pregnancy, in England and Wales: a Cross-Sectional Study
	Abstract
	Introduction
	Aims and Objectives

	Materials and Methods
	Study Population

	Results
	Prevalence
	Statutory Grounds
	Method of Fetocide in Multiple Pregnancy
	Original Number of Fetuses
	Gestation
	Maternal Age
	Ethnicity

	Discussion
	Conclusion
	Acknowledgements 
	References


