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Abstract Artificial reproductive techniques are helping the
infertile couples to conceive but with an inherent risk of
multifetal pregnancy. Multifetal pregnancies more so;
multiple monochorionic pregnancies endanger both the
fetus and the mother with an increased risk for morbidity
and pregnancy loss. The reduction of multifetal pregnancy
using Potassium chloride (KCl) is a usual procedure to
reduce multiple pregnancies; but gets complicated in case
of monochorionic multiple pregnancies like diachorionic
trimnioitc triplets in which KCI cannot be used. In this
scenario, the usual procedure for fetal reduction might
endanger both the fetuses with common placenta (mono-
chorionic twins). Normal saline was used to create cardiac
tamponade to achieve cardiac asystole, which is a novel
way of reducing the multiple fetuses with common pla-
centas without an adverse effect on the other co-twin and
effect of maternal spillage of the drug commonly used.
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Introduction

Assisted reproductive technique has enabled many infertile
couples to conceive, but with a price to pay, which is an
increased risk of multifetal pregnancy.

The incidence of multifetal pregnancy ranges from 8 %
(ovulation induction) to as high as 53 % (gonadotrophin
usage). Overall, the rate of multifetal pregnancy increases
to 30 % in in vitro fertilization [1, 2].

Multifetal pregnancy puts both the mother and the fetus
at an increased risk, including anemia, diabetes, hyper-
emesis, hypertension, pre-eclampsia to increased risk of
miscarriage, intrauterine growth restriction, intrauterine
growth discrepancies, premature deliveries, malpresenta-
tions, and fetal complications [3]. These factors warrant
consideration for fetal reduction in multifetal pregnancy to
reduce the risk of associated complications.

This was first done by Aberg [4]. It has ranged from
exsanguinations by aspiration [4] to hysterotomy (Beck
et al. [5]) to transabdominal intracardiac instillation of
formaldehyde and potassium chloride (KCI).

Techniques

1. Transvaginal: this route has been associated with
complication rate as high as 10 % and moreover
multifetal reduction prior to 10 weeks is associated
with high incidence of miscarriage [6].

2. Transcervical: this method too has a high risk of

chorioamniotis and bleeding [1, 7]. Estimated total
fetal loss following transcervical reduction is approx-
imately 13 % [8, 9]. Underlying etiology could vary
from contractions to chorioamnionitis, bleeding to
preterm rupture of membranes.
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3. Transabdominal: this approach has been identified to
be the safest, with instillation of 2-3 milli-equivalent
(mEq) of KCI under ultrasound guidance in fetal heart
and is the standard procedure used for feticide
worldwide. However, the adverse effect on the co-
twin and maternal spillage of this technique have
always been a concern.

Reduction from triplets to twins, in concordance with the
literature leads to an appreciable decrease in fetal mortality
from 21 % to 8.7 % with similar reduction in fetal mor-
bidity, premature births and has helped in improving fetal
growth [10, 11]. Survival rate after fetal reduction reaches
to 94 % which is similar to that of natural conceived twin
pregnancy [12, 13]

Reductions are usually 100 % successful in most of the
cases; with transabdominal approach being the method of
choice with intracardiac instillation of 2-3 mEq of KCI. To
take the advantage of vanishing twin phenomenon, the
optimal time of fetal reduction is in between 10 and
12 weeks [14, 15].

The benefits to both the mother and fetus cannot be
overstated. This is ironical that a woman who is facing
difficulty and failing to conceive is asking for fetal
reduction. This puts her to a great psychological stress and
the risk of adverse psychological outcome in event of post
fetal reduction miscarriage of remaining fetuses is
immense. She has an emotionally labile and vulnerable
state, and in case of any adversity might lead to onset of
depression. In Indian circumstances, socioeconomic and
financial issues should be given due consideration due to
associated high morbidity, physical, and great psycholog-
ical stress to the pregnant women.

In case of dichorionic triamniotic triplets, reduction of one
of the diachorionic fetuses, which is technically feasible, will
leave monochorionic twins with a high background risk of
unequal placental share and growth discrepancy and twin-to-
twin transfusion syndrome (TTTS).

As the monochorionic twins share a common vascular
channel, so the routine and standard use of KCI for mul-
tifetal reduction might put the other monochorionic co-
twin at risk of demise and thus contraindicated. Mechanical
disruption of cardiac conduction leads to hypotension in
one of the fetuses with other surviving fetuses becoming a
donor and might lead to hypotension in the surviving
fetus too, and might endanger both. Toxic substances can
circulate between monochorionic twins through the pla-
cental vascular connection. Even, once one monochorionic
twin has demised after TTTS, risks of major morbidity in
survivors are increased [16].

Ideal situation would be to convert dichorionic tri-
amniotic triplets to diachorionic diamniotic twin pregnancy
by getting one of the monochorionic twins reduced.
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Report of Cases

Chorionicity in multiple pregnancies is a key factor to the
prognosis [17], which can be sonographically determined
by “twin-peak” or lambda sign [18] seen only in dichori-
onic twinning as a result of the placenta fusion process.
This sign facilitates in identifying chorionicity with
99-100 % accuracy in twins between 10 and 14 weeks of
gestation [19] and therefore, can be used in differentiating
zygocity in the dichorionic triplets.

The purpose of this fetal intervention is to preserve
diachorionic twins by attempting to sacrifice one of the
monochorionic twins in dichorionic triamniotic triplets.
Detailed counseling regarding the risks of multifetal ges-
tation (triplets), especially, monchorionic fetuses (growth
discrepancy and TTTS) and those of fetal reduction were
very well explained. We attempted cardiac tamponade by
instilling normal saline in the pericardial space and
achieving cardiac asytole by creating cardiac tamponade.
Early dating ultrasound for fetal viability and chorionicity
clearly identified and established dichorionic triamniotic
triplets (Fig. 1). After identifying and marking the said
fetus, 25 G (gauge) spinal needle was introduced under
ultrasound guidance into the pericardial space in one the
monochorionic fetuses and cardiac tamponade was created
by instilling, approximately 10 mL of normal saline
(Fig. 2).

In the first case, pericardial tamponade was created;
cardiac asystole was achieved but cardiac activity resumed
spontaneously after 45 min of waiting period and thus, the
procedure was considered a failure. The patient was asked
to come again after one week for the same procedure. The
same procedure was attempted again and complete cardiac
asystole was achieved.

In the second case of monochorionic triamniotic triplets,
cardiac tamponade was attempted at 11 weeks and was
successful in achieving cardiac asystole in one attempt. In
follow-up ultrasounds, the twin pregnancies which were
left behind, were separated from a thick intertwine mem-
brane with lambda sign suggestive of dichorionicity with
the monochorionic fetus getting reduced (Fig. 3).

Discussion

It is reported that about 30 % of dizygotic triplets are
complicated by loss of viability and TTTS, which can lead
to neurological damage or other major morbidity in about
half of the survivors after one monochorionic fetus had
demised [20].

Triplets have an increased incidence of prematurity and
associated retinopathy in comparison to twins and therefore,
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Fig. 1 Diachorionic triamniotic (DCTA) triplets—thin membrane with one common placenta and thick membrane with lambda sign suggestive

of DCTA triplets

Fig. 2 25 G spinal needle in the thoracic cavity during the process of attempting and creating cardiac tamponade; last image showing no cardiac

signal on color Doppler suggestive of cardiac asystole

Fig. 3 Three feutses (DCTA triplets) separated by thin and thick membrane; 40 min after the procedure showing color signal in two fetuses

suggestive of cardiac activity

the need of more expensive perinatal care [20, 21]. The
reduction of multifetal pregnancy has improved the out-
comes for both early losses and prematurity. Reduction from
triplets to twins has been proven to produce outcomes as
good as those of unreduced twin gestations [22, 23].

Compared with dichorionic twin pregnancies, higher
rates of fetal loss, perinatal mortality, preterm delivery, and
birth weight below the 5th percentile are reported in
monochorionic twin pregnancies.

Shang-Gwo et al. [24] has demonstrated that, a small
amount of amniotic fluid is sufficient to create a tamponade
without affecting the co-twin. The usage of KCl can be

replaced by autologous amniotic fluid injection to create a
tamponade for successful fetal reduction.

Horng et al. [25] have also demonstrated that intrathoracic
autologous amniotic fluid injection may be used successfully
for reduction of multifetal pregnancy in the first trimester.

As the fetal gestational age advances, its cardiac con-
duction system becomes resistant to lidocaine and KClI,
thus leading to failures of reductions at advanced gesta-
tional age. In these circumstances, cardiac tamponade
achieved either by autologous amniotic fluid or normal
saline may be effective or at least supplementary, in feti-
cide performed at late gestation [26].
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