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Abstract: Objective: To explore the outcome and risk of abortion after fetal reduction in women with triplet preg-
nancy. Methods: The clinical data of 184 women with triplet pregnancy who underwent selective fetal reduction
were retrospectively analyzed. The women were divided into two groups, one with twins (n=141) and the other with
a single fetus (n=43) after fetal reduction. The intracardiac injection of potassium chloride in the fetus was adopted
for selective fetal reduction. Pregnancy outcome and neonatal condition after fetal reduction between the two
groups were compared. Results: The pregnancy success rate of 184 women originally with triplet pregnancy was
91.30%. Compared with the twins group, women in single fetus group had a significantly higher pregnancy success
rate, lower abortion rate and cesarean section rate, heavier newborns at birth, and longer gestational period (all
P<0.05). Conclusion: Selective fetal reduction in women with triplet pregnancy can improve the safety of mother
and infants, achieves significantly better pregnancy outcome with fetal reduction to a single fetus than that of twins.
Therefore, in order to improve the pregnancy outcome of women with triplet pregnancy and reduce the abortion
rate, the number of fetal reductions can be determined according to the actual condition of the pregnant women.
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Introduction

With the development and improvement of
assisted reproductive technology in clinics,
multiple pregnancy rates have increased sig-
nificantly. Studies show that triplet pregnancy
causes a threefold higher risk of disability in
newborns than in single pregnancies; with the
incidence of functional growth retardation at
about 12%-34%, the incidence of eclampsia up
to 40%, and the incidence of preterm births
at 87.8%, multiple pregnancy greatly increases
the incidence of maternal complications and
poor perinatal outcomes, such as anemia, pre-
term birth and abortion, and it also can bring
an economic and mental burden to the family
[1, 2]. Current prenatal screening and prenatal
diagnosis techniques allow multiple pregnan-
cies to be easily to detect before delivery, and
corresponding interventions can be carried
out. Selective multi-fetal pregnancy reduction
is a multi-fetal reduction technique commonly

used in the second trimester of pregnancy, and
is a technique that selectively terminates the
development of dysplastic, malformed or exces-
sive fetuses to reduce maternal and neonatal
complications and ensure the normal survival
and healthy development of fetuses [3].

Potassium chloride fetal reduction has been
recognized in clinical technology since the
1980s [4, 5]. The pregnancy success rate
increases with the fetal reduction technique,
which effectively decreases the occurrence of
maternal complications [6, 7]. Potassium chlo-
ride fetal reduction has been widely used as a
relatively safe, simple, convenient, and effec-
tive measure for dichorionic multiple pregnan-
cies. Especially for pregnant women with more
than 3 fetuses, selective fetal reduction can be
beneficial for pregnancies with high complica-
tions [8, 9]. However, there is a great contro-
versy about the advantages and disadvantages
of fetal reduction in triplet pregnancy, and the
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risk of maternal and neonatal complications
caused by triplet pregnancy should not be
ignored [4, 10]. In fetal reduction, potassium
chloride is injected into the heart of the fetus
that is planned to be terminated during the
second trimester of pregnancy, without any
adverse effects on the mother and other fetus-
es [11, 12]. In this study, selective fetal reduc-
tions from triplets to a single fetus and from
triplets to twins were carried out in women with
triplet pregnancy, to analyze their effects on
pregnancy outcome.

Materials and methods
Study subjects

A total of 184 women with triplet pregnancy
who underwent fetal reduction in the Second
Affiliated Hospital of Guangxi Medical University
from April 2016 to April 2019 participated in
this study. Pregnancy outcomes and risks with
twins or single fetus after fetal reduction were
retrospectively analyzed. Of the 184 women,
163 became pregnant by using assisted repro-
ductive technology, and 21 women became
pregnant naturally. The 184 women were divid-
ed into two groups according to the number of
the remaining fetuses: twins group (reduction
to twins, n=141) and single fetus group (reduc-
tion to a singleton, n=43). The pregnant women
and their families signed the informed consent
before the study. This study was approved by
the Ethics Committee of the Second Affiliated
Hospital of Guangxi Medical University.

Inclusion criteria

Pregnant women that were diagnosed with trip-
let pregnancy by B-mode ultrasound initiatively
requested fetal reduction or had abnormal
fetuses; the gestation period was 12-25 weeks;
women with triplet pregnancy had monochori-
onic twins; women did not have liver dysfunc-
tion nor coagulation disorders; both the hus-
band and wife gave informed consent to the
fetal reduction.

Exclusion criteria

Women had contraindications of continued
pregnancy; vaginal bleeding and other threat-
ening abortion manifestations appeared within
one week before fetal reduction; women had
liver dysfunction or coagulation disorders.
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Indications of fetal reduction

In this study, 141 women who received fetal
reduction to twins had tri-chorionic tri-amniotic
sac triplet pregnancy, of which 19 women
requested the fetal reduction due to abnormal
fetal development during the gestation period
and the rest of the women initiatively reduced
the number of fetuses. In the single fetus group,
14 of 43 women initiatively reduced the num-
ber of fetuses; 29 women had dichorionic tri-
amniotic sac triplet pregnancy, in whom the
fetal reduction of one fetus would cause the
other fetus to be lost to fetal heart failure within
24 h, thus only one fetus could be retained,
equivalent to reduction to a single fetus [13].

Methods

Preoperative preparation: Routine preopera-
tive inspection was performed for all pregnant
women before selective fetal reduction, and
women with surgical contraindications mainly
including vaginal bleeding and reproductive
system inflammation were excluded. The preg-
nant women and their families were informed in
detail about the purpose, methods, outcomes,
possible complications and matters needing
attention in fetal reduction before the surgery.
The fetal reduction was carried out after the
pregnant women signed the informed consent.
Selection of the fetus to be reduced: The size,
morphology and nuchal translucency thickness
of fetuses were detected by ultrasound before
the surgery; if abnormality was found during
ultrasonic examination, the abnormal fetus was
reduced; if no abnormality was found, the fetus
with lighter body weight, less amniotic fluid or
one located at the bottom of the uterus was
selected for the surgery. Before the surgery, the
pregnant women were guided to empty the
bladder. Then the pregnant women were placed
in a supine position to perform ultrasonic
examination to determine the number and posi-
tion of the fetuses, and the chorionic proper-
ties; the fetus to be reduced was positioned to
avoid incorrect termination.

Surgical method: The surgery used in this study
was a traditional fetal reduction by injecting
potassium chloride (Specification: 10 mL:1 g,
Guangdong Leiyunshang Pharmaceutical Co.
Ltd., China) into the heart of the target fetus
[14, 15]. After routine disinfection and draping,
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Table 1. Analysis of general data of pregnant women in two groups

Twins group  Singleton group

(n=141) (n=43) t P

Age (years) 29.6+£2.8 29.8+3.1 1.063 0.853
Maternal weight (kg) 62.3+10.9 61.1+10.6 0.703  0.483
Gestational weeks in fetal reduction (weeks) 15.2+3.5 15.1+3.1 0.314 0.754
Total number of delivery (times) 1.2+1.4 1.1+1.3 -0.361 0.677
Fertilization way In vitro fertilization-embryo transfer 51 13 2.592 0.386

Natural way 16 5

Ovulation induction 65 21

Other assisted reproductive technologies 9 4

Note: Other assisted reproductive technologies mainly included intracytoplasmic sperm injection and preimplantation genetic

diagnosis.

abdominal ultrasonography was performed in
the pregnant woman and the fetus was located.
The operator quickly and accurately inserted a
23 G puncture needle into the heart of the fetus
to be reduced and immediately pulled back the
needle. After the blood appeared, 2-5 mL 10%
potassium chloride was injected into the heart
of the fetus to be reduced. Under ultrasound
monitoring, the heartbeat of the injected fetus
was observed until it stopped. The puncture
needle was then pulled out, and ultrasound
monitoring continued for more than 15 min to
determine fetal asystole. Pregnant women were
ordered to stay in bed for 24 h after surgery.
Antibiotics were used prophylactically to pre-
vent infection in the pregnant women, and toco-
lytic therapy was performed. Ultrasonic exami-
nation was performed again 24 h after the
surgery to determine the effect of the surgery.

Outcome measurements

All pregnant women were admitted to the hos-
pital for coagulation function and routine blood
tests at 20-24 weeks of pregnancy after the
surgery. Meanwhile, obstetric ultrasound was
used to measure the length of the cervical
canal of the pregnant women, and cervical
vaginal secretions were obtained to detect
fetal fibronectin. The pregnancy outcome and
abortion rate of the 184 pregnant women
were acquired by telephone follow-up and by
consulting the delivery records of the pregnant
women that enrolled in this study. Pregnancy
outcome indicators included delivery mode,
pregnancy complications (gestational diabetes
mellitus and gestational hypertension), gesta-
tional weeks at the end of pregnancy, and new-
born birth weight. The survival of at least one
newborn was used as the criterion for a suc-
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cessful pregnancy, and the pregnancy success
rate of the pregnant women in the two groups
was calculated.

Statistical analysis

All data were analyzed by using SPSS 22.0 sta-
tistical software (IBM, USA). The measurement
data were tested for normality; the data that
followed a normal distribution were shown as
mean + standard deviation (x + sd), and t test
was used for comparison between groups. The
enumeration data were expressed as the num-
ber of pregnant women/percentage (n/%), and
the chi-square test was used. P<0.05 indicated
that the difference was statistically significant.

Results
General data

There were no differences in average age, aver-
age gestational weeks at fetal reduction and
fertilization method between the twins group
and the single fetus group (all P>0.05, Table 1).

Pregnancy success rate and newborn survival
rate

Of the 184 women with triplet pregnancy in
this study, 168 women successfully completed
their pregnancies, with a pregnancy success
rate of 91.30%. Of the 141 pregnant women in
the twins group, 6 pregnant women had only 1
newborn that survived, of which 3 pregnant
women had newborns that died with a body
weight of less than 1500 g, and the other 3
pregnant women had 1 fetus that died in utero.
Of the 16 women with pregnancy failures, 13
pregnant women aborted before the 28th ges-
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Table 2. Analysis of pregnancy success rate in two groups

newborns; 3 newborns died

Live birth

after birth, and 249 newborns

Twins group (n=141)
Singleton group (n=43)

126 (89.36%)
42 (97.67%)

t 7.371
P 0.021

Stillbirth ved. In the single f

15 (10.64%) survived. In the single fetus
group, a total of 42 newborns

1(2.33%)

were delivered, and one fetus
was aborted in the second
trimester of pregnancy. There

M Singleton group

Twins group

was a difference in the new-
born survival rate between
the two groups (P=0.033).

v D
Comparison of gestational
weeks in fetal reduction
veewz: T _
The average gestational week
at selective fetal reduction
- was 15.2£3.5 weeks in the
SEERNS twins group and 15.1+3.1
weeks in the single fetus
0.00% 10.00%  20.00%  30.00%  40.00%  50.00%  60.00% group (P=0.754). The gesta-
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Figure 1. Analysis of the average gestational week ratio of the two groups
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Analysis of gestational weeks at the time of

Figure 2. Analysis of abortion rate of pregnant wom-
en at different gestational period in two groups. Com-
pared with the twins group, "P<0.05.

tational week, and 3 pregnant women experi-
enced neonatal death after delivery after 29
gestational weeks. The pregnancy success rate
of pregnant women with fetal reduction to a
single fetus was significantly higher than that
of pregnant women with fetal reduction to twins
(P=0.021, Table 2).

In this study, 141 pregnant women with fetal
reduction to twins successfully delivered 252
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fetal reduction were divided
into three periods: 11-13
weeks*®, 14-16 weeks*® and
>17 weeks. There were no
significant differences in the
proportion of pregnant women at the three
periods between the two groups (P=0.731,
0.324, and 0.442, Figure 1).

Gestational weeks in fetal reduction and the
abortion rate

At 1113 weeks™, 14-16 weeks'™® and >17
weeks of the pregnancy, the abortion rate was
11 (7.80%), 23 (16.31%) and 17 (12.06%) in the
twins group and 0 (0%), 2 (4.65%) and O (0%) in
the single fetus group. The abortion rate at dif-
ferent gestational weeks in the twins group was
significantly higher than that in the single fetus
group (P=0.038, 0.024, and 0.021, Figure 2).

Analysis of complications

There were significantly more pregnant women
with gestational hypertension and diabetes
mellitus in the twins group than in the single
fetus group. There was no significant difference
in the incidence of pregnancy complications
between the two groups (P=0.556, Table 3).

Delivery gestation time and cesarean delivery
rate

The average delivery gestational period was
36.411.7 weeks in the twins group and
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Table 3. Analysis of pregnancy complications in two groups

Gestational Gestational Incidence of
hypertension diabetes mellitus complications
Twins group (n=141) 15 (10.64%) 4 (2.84%) 13.48%
Singleton group (n=43) 4 (9.30%) 2 (4.65%) 13.95%
X2 0.801 0.558 0.936
P 0.530 0.428 0.556

Table 4. Analysis of gestational weeks and delivery mode of pregnant
women in two groups

Delivery gestational weeks Cesarean delivery rate

Twins group (n=141) 36.4+1.7 124 (87.94%)
Singleton group (n=43) 38.7+1.9 23 (53.49%)
X2 7.693 13.380
P 0.036 0.001

Table 5. Analysis of body weight at birth in two groups

Twins group Singleton group

(n=141) (n=43) X P
<1500g 5 (3.55%) 0 (0.00%) 1.487 0.116
1500-1999 g 11 (7.80%) 2 (4.65%) 0.948 0.174
2000-2499 g 50 (35.46%) 5 (11.63%) 7.281 0.035
>2500 g 75 (53.19%) 36 (83.72%) 8.845 0.019

rate of intrauterine infec-
tion between the two gro-
ups (P=0.741, Table 6).

Discussion

Relevant statistics show
that triplet pregnancy has
4 times higher probability
of delivery before 29 ges-
tational weeks, 3 times
higher mortality rate of >1
newborn, and about 1.4
times and 1.8 times higher
incidences of gestational
hypertension and gesta-
tional diabetes mellitus th-
an in twin pregnancy [16].
Therefore, selective fetal
reduction in the second
trimester of triplet pregnan-
cy can effectively improve
the pregnancy success rate
and reduce the perinatal
mortality rate and probabil-
ity of maternal complica-
tions [17].

Average bodyweight (g) 2415.38+235.19 3051.48+218.56 8.420 0.023

Table 6. Analysis of intrauterine infection

Effect of gestational weeks
in fetal reduction on preg-
nancy outcomes

Infected Uninfected P
Twins group 2 139 0.594 0.741 There were significant dif-
Singleton group 1 42 ferences in delivery gesta-

38.741.9 weeks in the singleton group (P=
0.036). Cesarean section was the main meth-
od of delivery in the singleton group and the
twins group, but the cesarean delivery rate in
the twins group was significantly higher than
that in the singleton group (P=0.001, Table 4).

Neonatal condition

The body weight of newborns at birth in the
singleton group was significantly higher than
that in the twins group (P=0.023, Table 5).

Analysis of intrauterine infection

Two pregnant women suffered from intrauter-
ine infection after the surgery in the twins
group, and 1 pregnant woman suffered from
intrauterine infection after surgery in the sin-
gleton group. There was no difference in the
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tional times and newborn
birth weights between fetal
reduction to twins and a single fetus. Compared
with fetal reduction to twins, the average deliv-
ery gestational period in fetal reduction to a
single fetus lengthened for about 2.3 weeks,
and the average newborn birth weightincreased
about 636 g. Moreover, fetal reduction to a
single fetus did not increase the risk of abortion
during pregnancy. Therefore, it could be prelimi-
narily concluded that fetal reduction from trip-
lets to a single fetus had more advantages in
delivery gestational time and newborn birth
weight, which were conducive to increasing the
proportion of full-term delivery. In a relevant
study that followed 180 pregnant and lying-in
women (44 women with fetal reduction to a
single fetus and 136 women with fetal reduc-
tion to twins), there was no significant differ-
ence in the proportion of abortion rate between
the two groups, while the gestational period in

Int J Clin Exp Med 2020:13(5):3470-3476



Fetal reduction improves pregnancy outcomes

the singleton group lengthened significantly
[18]. Another relevant study also showed that
the risk of preterm birth before 34 gestational
weeks in the singleton group was significantly
lower than that in twins group, after fetal reduc-
tion in the second trimester of pregnancy
[19-21].

Effect of number of remaining fetuses on preg-
nancy outcomes after fetal reduction

In a previous study by Obican et al., it showed
that the rate of preterm births in fetal reduction
from triplets to a singleton decreased signifi-
cantly as compared to fetal reduction to twins,
but there were more fetuses that stopped
developing in the uterus after fetal reduction to
a singleton; revealing the incidences of preg-
nancy complications in fetal reduction to a sin-
gleton and twins were 0.5% and 1.6%, respec-
tively [8]. In this study, the gestational weeks in
fetal reduction were divided into three periods:
11-13 weeks*®, 14-16 weeks*™® and 217 weeks.
The results showed that the proportion of preg-
nant women at different periods was basically
similar, but the abortion rate at different peri-
ods between the two groups was significantly
different. Thus, fetal reduction from multiple
fetuses to a singleton resulted in better preg-
nancy outcomes.

In this study, selective fetal reduction in women
with triplet pregnancy was beneficial to improve
maternal and infant safety. Fetal reduction to a
singleton had significantly better pregnancy
outcomes than fetal reduction to twins, and it
did not increase the postoperative abortion
risk. Therefore, in order to improve the preg-
nancy outcome of women with triplet pregnan-
cy and reduce the abortion rate, it suggests
pregnant women can reduce the fetuses to a
singleton according to their actual situations.
However, as this is a small sample size single-
center study, it is necessary to cooperate with
multiple centers and further expand the sam-
ple size.

In summary, fetal reduction can improve ob-
stetric outcomes by reducing the number of
fetuses, and the rate of abortion significantly
reduced as the technology matures.
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