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Abstract

Objectives: To conduct a pilot study of 4 cases of
selective termination of a single abnormal fetus in a
dichorionic, diamniotic twin pregnancy advanced to 32
or more menstrual weeks of gestation. Study Design:
This is a case series of 4 patients in highly unusual cir-
cumstances and treatment. Four healthy patients with
desired pregnancies complicated by the presence of an
abnormal genetic or developmental diagnosis in 1 twin
were treated by selective termination of the abnormal
twin using intracardiac injection of potassium chloride.
Results: In all 4 patients, cardiac arrest in the abnormal
twin was effected without disturbance of the healthy twin
or the mother. Postoperative maternal serum potassium
levels remained at normal levels. Delivery of a healthy
surviving twin occurred from 2 days to 4 weeks following
the selective termination along with delivery of a still-
born abnormal twin. Conclusion: Selective termination
of an abnormal twin may be performed on an outpatient

basis in the last weeks of pregnancy.
Copyright © 2004 S. Karger AG, Basel

Introduction

Selective termination of multiple pregnancies has com-
monly been performed prior to 25 menstrual weeks for
the purpose of reduction of numbers of gestations, and
selective termination for fetal anomaly prior to 25 weeks
has been reported previously [1-3]. However, only one
report of selective termination for fetal anomaly after 30
menstrual weeks has been published [4]. As the number of
women who experience a desired first pregnancy in later
reproductive life increases, it is critical that these women
and their partners be able to carry a twin pregnancy to
term in spite of the presence of severe fetal anomalies or
genetic disorder in one of the twins. The alternatives have
been to deliver 1 healthy and 1 severely impaired child
with its attendant pain, suffering, and emotional costs, or
to terminate the twin pregnancy entirely. Termination of
the abnormal twin early in pregnancy may result in a sig-
nificant proportion of immature delivery or spontaneous
losses of the entire pregnancy including the healthy twin
[1-3, 5], although Eddleman et al. [6] report an unin-
tended pregnancy loss of 4% overall with a rate of 2.4% in
twins. Selective termination of the abnormal twin in late
pregnancy after 32 menstrual weeks offers the possibility
of optimum fetal development in the healthy twin should
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spontaneous labor occur or in case a decision must be
made for any reason to perform a cesarean delivery of the
healthy twin.

Methods

Four patients who were referred by private or academic centers
presented for selective termination at 32-34 menstrual weeks in a
private clinic specializing in late terminations of pregnancy [7]. All
patients were in their late 30s and were carrying desired twin dicho-
rionic, diamniotic, dizygotic pregnancies. For 3 of the patients, this
was their first pregnancy. All 4 wished to continue the pregnancy to
term or as long as possible to assure survival of the healthy twin. All
patients had been evaluated extensively at experienced prenatal cen-
ters, including university teaching hospitals, prior to treatment. All 4
had knowledge of the abnormality affecting the unhealthy twin, its
immediate recent location in the uterus, and the prognosis for severe
impairment in the abnormal twin. In 1 patient, polyhydramnios
accompanying the abnormal twin had an adverse effect on the moth-
er and on the healthy twin.

Three of the patients were in excellent health. One patient was
basically healthy but was moderately obese, and she began develop-
ing early signs of preeclampsia just before the end of the selective
termination treatment. She experienced a cesarean delivery of both
her stillborn and healthy twin 2 days following the selective reduc-
tion. The other 3 continued the pregnancies for several weeks follow-
ing selective reduction and delivered 1 healthy twin as well as 1 still-
born infant.

In each patient, care was taken to be certain about the location of
the abnormal twin by immediate recent clinical history including
review of all medical records and consultation with the patient’s
attending perinatologist. Preoperative ultrasound evaluations were
made several times on the day of the procedure and just before the
procedure began. Visualization of the presence and location of the
amniotic membrane between the two amniotic sacs was made each
time. Because of concerns for the possibility of maternal absorption
of potassium from the fetal injection, a precautionary intravenous
line for infusion of 1,000 cm3 normal saline was established preoper-
atively in order to dilute any excess potassium levels that might be
experienced and to facilitate a fluid load that could accelerate excre-
tion of excessive potassium ions.

With the patient lying on the operating table, sometimes with a
pad under a hip to prevent vena cava compression, the heart of the
abnormal twin was visualized with ultrasound and the maternal skin
marked at that site. A povidine/iodine preparation was applied to the
skin around the injection site, and the area was covered with a sterile
drape. The ultrasound probe was covered with a sterile probe cover
and controlled by the surgeon. At the injection site, 12 cm3 of 1%
lidocaine buffered by 8.4% sodium bicarbonate were infiltrated into
the skin and subcutaneous tissues down to the level of the uterine
wall. The skin surface was then punctured with a 16-gauge I'V needle.
At that point, a 15-cm 20-gauge echotip spinal needle was introduced
percutaneously through the uterine wall and into the cardiac ventri-
cle of the abnormal fetus. Following aspiration of cardiac blood, a
solution of 15% potassium chloride (KCl; 2 mEg/ml) was injected
until cardiac arrest occurred. The lack of cardiac activity was
observed for several minutes before terminating the procedure.
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Following the intracardiac fetal injection, the cardiac activity of
the healthy twin was observed and confirmed to be normal. The
patient was then returned to the recovery room and observed for
periods of up to 2 h. Vital signs were monitored, and postoperative
serum potassium levels were followed. All patients were discharged
from the private office setting recovery room on the same day as the
procedure and returned home immediately.

Cases

Case 1

Patient No. 1 was Gr 1 P 0 Ab 0 with a pregnancy duration of
approximately 32 menstrua} weeks at the time of the first visit. Twin
A, a female, had been diagnosed with Goldenhar syndrome several
weeks previously. Although the patient had arrived at Boulder, Colo.,
USA, 2 weeks prior to the scheduled procedure in early February
2000, she began to have periodic contractions 1 week after arriving.
She was evaluated by an obstetrical colleague and treated with paren-~
teral terbutaline, and her procedure was rescheduled for the same
day.

The needle tip was placed in the cardiac ventricle of the abnormal
fetus, a small amount of cardiac blood was aspirated, and 6 mEq of
KCl were injected. Cardiac arrest occurred immediately, and this
was observed for 5 min before the needle was withdrawn. The patient
was placed in the recovery room and displayed no adverse effects. All
vital signs remained within normal limits. Approximately 5 weeks
following the selective termination, the patient delivered a healthy
male twin by cesarean delivery. The abnormal female twin A had an
appearance consistent with Goldenhar syndrome. The surviving
twin has shown exuberant health and normal development since
delivery in March 2000.

Case 2

Patient No. 2 was a primigravida who presented at 32 weeks with
a diagnosis of 1 healthy male twin and | female twin afflicted with a
3-chambered heart and trisomy 21. The patient was moderately
obese at 200 1b and 5 but had no other apparent health problems.
Her blood pressure was slightly elevated at 142/84 at the time of the
first visit. She was given a premedication of meperidine 75 mg and
prochlorperazine 10 mg intramuscularly approximately half an hour
prior to the anticipated selective termination procedure.

Following routine preoperative procedures, 10 mEq of KCl were
injected into the cardiac ventricle of the abnormal fetus. Fetal car-
diac rhythm slowed briefly but did not completely stop. After a few
minutes, an apparently normal cardiac rhythm resumed. The patient
was returned to the recovery room to rest, and she displayed no
change in status including vital signs.

Two hours after the first injection, and 2 1/2 h after the first pre-
medication, the patient was given another parenteral dose of meper-
idine 75 mg and prochlorperazine 5 mg intramuscularly. She re-
turned to the operating room, where 10 mEq of KCl were again
injected into the cardiac ventricle of the abnormal fetus. The same
sequence was observed: a slowing of the fetal heart rate for several
minutes followed by a return to normal rhythm.

The serum potassium sample drawn from the patient 1 1/2 h
following the second fetal intracardiac injection was normal at
4.6 mEq/l. The patient and her husband were invited to return in 2
weeks for another attempt, which they did.
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At the time of the second visit, the patient now had a blood pres-
sure reading of 142/90 and showed 3+ protein in the urine. Her phy-
sicians at the university hospital back home were concerned about
the development of preeclampsia. She was now pregnant for 34
weeks. A premedication of 100 mg meperidine and 10 mg prochlor-
perazine was again given about 45 min prior to the attempted fetal
intracardiac injection. Just before the fetal injection, the patient’s
blood pressure was 150/102 with a pulse of 80.

Following the usual preoperative preparations, 20 mEq of KCl
were injected into the cardiac ventricle of the abnormal twin. Imme-
diate fetal cardiac arrest occurred. Following return to the recovery
room 45 min later, the patient’s blood pressure was 148/98 with a
pulse of 76. Serum potassium concentration at that time was 4.1
mEq/l, and all other laboratory values were within normal limits.
Diastolic blood pressures continued to drop, with readings of 148/80
and 148/74 observed just before discharge.

The patient was discharged in good condition in the company of
her husband 3 h following the selective termination. She returned
home by air the next day, and the following day, due to increasing
signs of preeclampsia, she experienced a cesarean delivery of a
healthy twin B and stillborn twin A. The surviving twin has shown
normal health and development during the 2 1/2 years since birth.

Case 3

Patient No. 3 was Gr 3 P 2 Ab 0 with no history of cesarean deliv-
ery. She presented with a dichorionic/diamniotic/dizygotic twin
pregnancy in which twin A was healthy and twin B showed genetic
and ultrasonographic evidence of skeletal dysplasia. Both fetuses
were male.

At the time of presentation, the patient was approximately 34
menstrual weeks from last menstrual period by ultrasound measure-
ment. Twin B had been found to have an abnormal karyotype of
47, XY, +mar de novo [8], extramarker chromosome. Ultrasound
exam had shown abnormally short tibia and femur with polyhydram-
nios. The patient was on maintenance terbutaline orally for contrac-
tions. The patient was in excellent physical health but requested pro-
phylactic intravenous antibiotic treatment. Cefotetan 1 g was pre-
pared in 500 cm? normal saline for intravenous infusion during and
after the procedure.

Following routine preparation, 20 mEq of KCl were injected into
the cardiac ventricle of the abnormal twin B. Cardiac activity slowed
but did not stop. An additional 10 mEq were injected, which caused a
further slowing but not a cessation of cardiac thythm. Therefore, 5
mEq more of KCl were injected, i.e. a total of 35 mEq, before the
procedure was terminated. Fetal cardiac arrest had not occurred.

After observation for 30 min in the operating room, the patient
was taken to the recovery room to rest. A serum potassium sample
was drawn 90 min following the fetal intracardiac injection, and it
was 3.6 mEq/1.

Two hours after the original procedure, the patient was returned
to the operating room, where twin B, the abnormal twin, showed no
cardiac activity. In twin A, the cardiac activity was normal.

The patient was discharged in good condition 1 h later to the care
of her perinatologist. Four weeks later, labor was induced, and she
delivered a healthy baby boy and a stillborn male infant. Since deliv-
ery 1 year prior to the preparation of this report, the surviving twin
has been healthy showing normal development.

294 Fetal Diagn Ther 2004;19:292-295

Cased

Patient No. 4 is a primigravida who was approximately 32 weeks
from last menstrual period at the beginning of February 2003. The
patient presented with a diagnosis of a twin pregnancy with [ healthy
female fetus (twin A) in the lower uterine segment and an abnormal
male twin B with a diagnosis of myelomeningocele and Arnold/
Chiari malformation. The patient was in excellent physical health
with normal vital signs and a normal physical exam.

The preoperative serum potassium concentration was 4.2 mEq/1.
Following routine preparation, 20 mEq of KCl were injected into the
cardiac ventricle of the abnormal twin B. It appeared that part of the
injected material entered the pericardial sac. Cardiac rhythm slowed
but did not stop. The procedure was terminated at that point. A
serum potassium sample drawn 10 min later was 4.3 mEq/1.

One hour later, the injected heart of the abnormal fetus had
changed in appearance with the cardiac walls and septum appearing
thicker. Cardiac rhythm was slow. This time, the injection of approx-
imately 6 mEq of KCl resulted in immediate cessation of cardiac
activity. The remainder of the 20 mEq of KCl in the syringe were
injected for a total of 40 mEq. There was no return of cardiac activi-
ty. The cardiac activity of healthy twin A remained normal.

The patient was discharged in good condition and in the compa-
ny of her husband 2 h following the repeat intracardiac fetal injection
to the care of her university hospital physician. She returned home by
air that evening. Three days later, she reported that she felt well, was
experiencing few contractions, and was anticipating a routine prena-
tal visit the next week. Twenty-four days after the selective termina-
tion, the patient gave birth by cesarean delivery to a healthy baby girl
weighing a little over 2,600 g.

Conclusion

There are many ethical issues that can be raised con-
cerning selective termination of an abnormal fetus in a
twin pregnancy. The one group that has reported selective
terminations at the early third trimester expressed objec-
tions to the application of this technique in late pregnancy
[4]. Chervenak et al. [8] stated that termination of preg-
nancy in the third trimester is morally justified only in the
case of a lethal or catastrophic abnormality such as anen-
cephaly. Others state that, while controversial, multifetal
pregnancy reduction has become an ‘integral part’ of
infertility therapy, and that it can improve outcome for
the remaining fetus in the case of twins [9, 10].

It is our view that the decision to choose third-trimes-
ter selective termination may be made by the woman and
her partner in the case of a valid and documented fetal
abnormality. It is up to the physician to determine wheth-
er he or she accepts the potential risks and ethical ques-
tions of this procedure and fully discusses these issues
with the requesting patient and her partner.

Since the physician does not act alone, it is necessary to
have the assistance of skilled ancillary personnel who sup-
port the couple’s decision and the physician’s actions.
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While the selective termination by intracardiac KCl
injection of an abnormal fetus in late pregnancy may
present some risk to the normal fetus, to continuation of
the pregnancy, and to the mother, it offers many advan-
tages for a couple with a desired dichorionic, diamniotic
twin pregnancy complicated by serious abnormality in
one fetus. A shared placental circulation in a known mon-
ochorionic twin pregnancy contraindicates this specific
procedure because of the risk to the healthy fetus or risk of
total pregnancy loss [11].

It appears that the amount of KCl necessary for the
selective termination of a fetus at 32+ weeks is consider-
ably more than the amounts routinely used for selective
reductions/terminations in previously reported series up
to 24 menstrual weeks. In the first patient, the recom-
mended dosage of 6 mEq of KCl was instantly effective,
but other cases required as much as 20-35 mEq in one
dose.

Under the adage ‘primum non nocerum’, no physician
wants or accepts harm to his primary patient, and the
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