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Purpose: To evaluate pregnancy outcome of selective second-
trimester multifetal pregnancy reduction (MFPR) compared with
that of first-trimester MFPR, and control group which consists of
women with ongoing primary twin pregnancies. Materials and
Methods: This retrospective cohort study included all women with
triplet pregnancies who underwent fetal reductions to twin preg-
nancies from January 2010 toDecember 2019 in ShandongProvincial
Hospital. 154 MFPR were performed by intracardially injection
of potassium chloride, 8 MFPR were performed by intracranially
injection of potassium chloride. Reductions to monochorionic twins
and reductions to one embryo were excluded. All procedures were
performed at 12-24+6 wks gestation. The outcome of pregnancy
in women with reduced triplets was compared with that of the
control group. Results: We identified 162womenwith reduced triplet
pregnancies who underwent fetal reductions to twin pregnancies,
and 160 women with ongoing primary twin pregnancies as the
control group. There was a significant diȞference in the abortion rate
between MFPR and control group. The abortion rate of the early
second trimester MFPR group (at gestation 14-15+6 wks) (13.3%,
5/35) was not significantly diȞferent compared with that of the first
trimester MFPR group (at gestation 12-13+6 wks) (8.3%, 8/96) or
that of the control group (6.9%, 11/160). There were no significant
diȞferences in average gestation time at delivery, delivery rate in
28-34 wks, neonatal birth weight, gestational diabetes mellitus,
or hypertensive disorder complicating pregnancy among the first
trimester MFPR group , the early second trimester MFPR group, and
the control group. Conclusion: In womenwith triplet pregnancy, fetal
reduction in the early second trimester is an eȞfective way to avoid
delivery of abnormal fetuses, reduce complications during delivery,
and improve neonatal quality.
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1. Introduction
Multiple births have steadily increased in recent years be-

cause of increased usage of assisted reproductive technologies
in China and other countries [1–5]. Compared with women
with singleton and twin pregnancies, those with triplets have
significantly increased risks of maternal morbidity [6], which
includes gestational diabetes [7], hypertensive disorders [8],

Cesarean delivery [9, 10], excessive hemorrhage [11], and
non-spontaneous heterotopic triplets [12]. To decrease the
risks associated with triplet pregnancies, multifetal preg-
nancy reduction (MFPR) has been proposed [13, 14]. The
most frequently used method is ultrasound-guided transab-
dominal injection of potassium chloride into the fetal heart
in the chest cavity [15]. Our objective in the present study
was to evaluate pregnancy outcomes after selective MFPR in
the second trimester and to compare it with the those after
first-trimester MFPR. Ongoing twin pregnancies were used
as a control group.

2. Materials andmethods
This retrospective study included all women with triplet

pregnancies who underwent fetal reductions to twin preg-
nancies from January 2010 to December 2019 in Shan-
dong Provincial Hospital, which lies in Shandong provin-
cial peninsula in eastern China with a population of 98 mil-
lion. 154 MFPR were performed transabdominally after lo-
cal anesthetics by using a 20G needle to intracardially inject
potassium chloride, 8 MFPR were performed to intracra-
nially inject potassium chloride. Reductions to monochori-
onic twins and reductions to one embryo were excluded. All
procedures were performed at 12-24+6 wks gestation. The
reductions were carried out by highly skilled physicians with
at least 5 year’s experience in multifetal reduction. The out-
come of pregnancy in womenwith reduced triplets was com-
paredwith that of the control groupwhich consists ofwomen
with ongoing twin pregnancies. All subjects gave their in-
formed consent for inclusion before they participated in the
study. The study was conducted in accordance with the Dec-
laration of Helsinki, and the protocol was approved by the
Ethics Committee of Reproductive Hospital, Shandong Uni-
versity (#202060).

3. Statistical analysis
Data are expressed as means± standard deviation. Com-

parisons between groups were performed with Student’s t-
test for parametric data. Homogeneity of sample variances
was performed with the homogeneity test of variances and
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Table 1. Comparison of abortion rate inMFPR and control
(ongoing twin pregnancy) groups.

Group Cases
Abortion

Cases Percentage (%)

MFPR 162 23 14.2
12–13+6 wk 96 8 8.3
14–15+6wk 35 5 13.3
16–24+6wk 31 9 29.0a,b

Control 160 11 6.9

the chi-square test for proportions. Data were analyzed with
SPSS forWindows statistical package version 13.0 (SPSS Inc.,
Chicago, IL, USA). A P value of < 0.05 was considered sta-
tistically significant.

4. Results
We identified 162 women with triplet pregnancies who

underwent fetal reductions to twin pregnancies after ex-
cluding 23 women due to chorionic disease and congenital
anomaly. We classified the MFPR groups into MFPR group
at gestation 12-13+6 wks (the first trimester), 14-15+6 wks
(the early second trimester), and 16-24+6 wks (the late sec-
ond trimester). The abortion rate of theMFPR group (14.2%,
23/162) was significantly higher compared with that of the
control twin group (6.9%, 11/160;χ2 =4.570, P < 0.05). The
abortion rate of the late second trimester MFPR group wks
(29.0%, 9/31) was significantly higher compared with that of
the first trimester MFPR group (8.3%, 8/96, χ2 = 9.768, P <

0.01) and that of the control group (6.9, 11/160, χ2 = 15.140,
P < 0.001). The abortion rate of the early second trimester
MFPR group (13.3%, 5/35) was not significantly different
compared with that of the first semester MFPR group (8.3%,
8/96) or that of the control group (6.9%, 11/160) (Table 1).

The average gestation time at delivery of theMFPR group
(36.8 ± 1.8 wks) was not significantly different compared
with that of the control group (36.9 ± 1.4 wks) (t = -0.346,
-0.163, -0.136; P > 0.05). The incidences of high and low
fetal weight in the MFPR group were not significantly dif-
ferent compared with those of the control group. The deliv-
ery rates at 28-34 wks of gestation in the MFPR and con-
trol groups were 6.5% (9/139) and 7.4% (11/149) respec-
tively (χ2 = 0.010); incidences of asymmetric fetus growth
were 12.2% (17/139) and 10.7% (16/149) respectively (χ2

= 0.057); incidences of GDM were 2.9% (4/139) and 2.0%
(3/149) respectively (χ2 = 0.662); and incidences of HDCP
were 11.5% (16/139) and 8.1% (12/149), respectively (χ2 =
0.013); there were no statistically significant differences be-
tween theMFPR and control group for any of these variables
(P > 0.05 for all) (Table 2).

5. Discussion
The hospital was the first in China to performMFPR dur-

ing the second trimester [15]. Since the first MFPR in the
second trimester was performed in January 2002 [16], we
have performed hundreds ofMFPR by injection of potassium

chloride into the fetal heart by now; the success rate is 90.04%,
the abortion rate is 9.06%. The reason of abortion includes
bleeding and infection after MFPR as well as natural abor-
tion led by abnormal embryos.

We have also tried other methods, such as intracranial
injection of potassium chloride and radiofrequency ablation,
when frequent fetal movements, the awkward position of fe-
tuses, poor thoracic display, and extremely small thorax be-
cause of fetal thoracic abnormality happened. We postponed
MFPR to the second trimester. By contrast, most MFPR in
China were performed during the first trimester [3]. During
the first trimester, it was often difficult to confirm suspected
fetal defects, and there were a higher fetal damage rate and a
higher infection rate associatedwith transvaginal procedures.

In Ata et al’s study, it suggests that the obstetric outcomes
of IVF triplets which spontaneously reduce to twins are simi-
lar to that of elective reduction to twins and pregnancies con-
ceived as dichorionic twins. In our study, we try to find a
better opportunity to reduce fetuses [17]. Our results suggest
thatMFPR in the early second trimester does not increase the
risk of complications for pregnant women and newborn in-
fants. The early second trimesterMFPR is an effective way to
reduce fetal defects associated with first trimester MFPR, as
wells as to avoid the birth of abnormal fetuses, reduce com-
plications of pregnant women, and improve neonatal qual-
ity. Of course, there are some limitations in our study, one
of which is that we did not study the result of reducing the
triplet pregnancies into singletons. In Haas et al’s study, it
suggests that triplet pregnancies reduced to singletons rather
than twins, result in better obstetric outcomes [18]. We will
study the early second-trimester multifetal pregnancy reduc-
tion to singleton in the coming stage.

Abbreviations
ART, assisted reproductive technologies; GDM, gesta-

tional diabetes mellitus; HDCP, hypertensive disorder com-
plicating pregnancy; MFPR, multifetal pregnancy reduction.
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Table 2. Comparison of pregnancy outcome and complications amongMFPR and control groups.
Groups Delivery after

28 wk gestation
Average gestation time before delivery

(mean± SD, wk)
Delivery at 28–34 wk Birthweight (mean± SD, g) Asymmetric fetal growth GDM HDCP

Cases Percentage (%) A B Cases percentage (%) Cases Percentage (%) Cases Percentage (%)

MFPR 139 36.8± 1.8 9 6.5 2729.2± 449.4 2411.5± 424.3 17 12.2 4 2.9 16 11.5
12–13+6 wk 88 36.4± 1.9 8 9.1 2692.9± 445.8 2368.3± 401.9 9 10.2 2 2.2 10 11.4
14–15+6 wk 30 37.7± 1.2 0 0 2849.0± 454.9 2534.1± 389.5 5 16.7 1 3.3 3 10
16–24+6 wk 22 36.1± 1.8 1 4.5 2731.5± 521.1 2414.0± 491.4 3 13.6 1 4.5 3 13.6
Control 149 36.9± 1.4 11 7.4 2741.6± 406.5 2420.5± 475.8 16 10.7 3 2 12 8.1

χ2 valuea 4.57 −0.338 0.01 −0.158 −0.138 0.057 0.662 0.013
P valuea 0.033 0.813 0.865 0.868 0.885 0.874 0.425 0.916
χ2 valueb 8.653 1.281 2.693 1.31 1.396 1.652 0.418 0.298
P valueb 0.011 0.294 0.281 0.288 0.276 0.447 0.832 0.883
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