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Selective termination and elective reduction in twin
pregnancies: 10 years experience at a single centre

Yuval Yaron1258 Karen D.Johnsor?, (Committee on Ethics, 1991). The first selective termination
Peter K.Bryant-Greenwood!, was successfully performed on a fetus affected with Hurler
Ralph L.Kramer 12, Mark P.Johnson'?34and syndrome in a twin gestation (Abegg al, 1978). Multifetal

Mark 1.Evans 1234 pregnancy reduction (MFPR) refers to the termination of one

. . L . or more, presumably normal, fetuses in a multifetal pregnancy.
ICenter for Fetal Diagnosis and Therapy, Division of Reproductive P y preg Y

Genetics, Departments 80bstetrics and GynecologdPathology, This is p(_arformed in order to improve the survival rates _fqr
and“Molecular Medicine and Genetics, Hutzel Hospital/lWayne  the remaining fetuses, and to decrease maternal morbidity.

State University, Detroit, MI, USA an8Genetic Institute, Sourasky This procedure was first reported in 1986 (Dureéal., 1986).

Medical Center, Tel Aviv, Israel Over the past decade, MFPR has become a widely employed
5To whom correspondence should be addressed at: Genetic technique as a consequence of the prevalent use of infertility
Institute, Sourasky Medical Center, 6 Weizmann Street, Tel Aviv  therapy (Dumezt al, 1986; Berkowitzet al, 1988; Evans
64239, Israel et al, 1988, 1990, 1993, 1994; Lyncht al, 1990; Tabsh,

Selective termination is employed in multifetal pregnancies, 1990; Wapneet al, 1990; Timor-Tritschet al, 1993). There

in the presence of an abnormal fetus, in order to improve is evidence that MFPR reduces complications in multifetal
the prognosis of the normal fetuses. The term elective pregnancies; however, following MFPR to twins, there is still
reduction is used to describe reduction in twin pregnancies @ higher incidence of pregnancy complications (miscarriage,
for maternal medical conditions, psychological, or socio- Prégnancy-induced hypertension, preterm labour) than with
economic reasons. The purpose of this study was to evaluate SPontaneous twins (Groue al. 1996, Sebireet al, 1997).

the factors that influence outcome in such pregnancies. While the benefit of MFPR is established in improving the
Eighty-two twin pregnancies underwent selective termina- Outcome of pregnancies with quadruplets or more fetuses,
tion (n = 59) or elective reduction f = 23) over a 10-year there is still some controversy concerning whether it improves
period. Early procedures, performed<14 weeks i = 31), outcomes in triplets (Porrecat al, 1991; Lipitzet al,, 1994a).

had a pregnancy loss of 9.7% and a mean procedure-to- There are currently no data to suggest that pregnancy
loss interval of 4.1 = 2.8 weeks; mean birthweight was reduction in twins can improve pregnancy outcome. However,
3299 + 395 g in survivors, with a mean gestational age at there are instances where a reduction procedure is performed
delivery of 38.4 = 2.3 weeks. In comparison, procedures in twin pregnancies when both twins are apparently normal.

performed > 14 weeks § = 51) had a pregnancy loss of In this case, the term elective reduction should be used.
7.8%, with a procedure-to-loss interval of 1.2 = 0.6 Elective reduction may be employed because of maternal

weeks. Mean birthweight was 2577+ 999 g, with a mean  Medical conditions _(heart disease or u_terine abnormglities),
gestational age at delivery of 35.2 5 weeks. In conclusion, Maternal psychological reasons, or social and economic con-
outcomes were more favourable among patients who under- Cerns. The role of elective reduction for maternal medical
went a first trimester procedure. The slight increase in conditions is controversial. Moreover, the ethical issues sur-
pregnancy loss may be attributed to a higher than expected rounding this procedures are, as yet, unresolved (Berkowitz,
rate of spontaneous abortions in the first trimester, as 1996). The purpose of this study was to evaluate the factors
manifested by the higher procedure-to-loss interval after ~that influence pregnancy outcome in patients who undergo
a first trimester procedure. These facts underscore the selective termination or elective reduction in twin pregnancies.
importance of early detection of fetal abnormalities in
twin pregnancies by ultrasonography and chorionic villus
sampling.

Key words:elective reduction/multifetal pregnancy reduction
selective termination

Materials and methods

/The study group included 82 patients with dizygotic twin pregnancies
who underwent selective termination or elective reduction over a
10-year period at the Center for Fetal Diagnosis and Therapy, Hutzel
Hospital, Wayne State University, Detroit, MI, USA. Of these,
45 patients conceived spontaneously, 18 pregnancies resulted from

Introduction standard in-vitro fertilization (IVF), 14 patients conceived after

] o ) ] o ovulation induction, and five patients conceived after oocyte donation.

Selective termination is defined as the termination of anrnge jngications for performing the procedures in the first or second

anomalous fetus in a multifetal gestation. The objective in thigrimesters are described in Table I. In this study there was no reported

case is to allow the pregnancy to continue with the expectatioslective reduction for sex selection purposes. Prior to the procedure,
that one or more healthy fetuses will subsequently be deliverepatients were counselled extensively regarding the possible risks and
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Table I. The indications for selective termination in nine first trimester and Table Il. Pregnancy outcome in 31 first trimester, and 51 second trimester

50 second trimester dizygotic twin gestations selective terminations and elective reductions in twin pregnancies
Fetal anomalies Gestation period Procedure performed at  P-value

<14 weeks >14 weeks <14 weeks >14 weeks

(n=29) (n = 50) (n = 31) (h = 51)
Neural tube defects - 17 Maternal age (years) (meah SD) 35.8+ 4.8 32.6+ 5.9 NS
Trisomy 21 1 11 Gravida (meant SD) 25+ 15 24+ 15 NS
Trisomy 18 2 3 Para (meant SD) 0.7+ 0.8 09+ 11 NS
Trisomy 13 - Gestational age at procedure
Hydrocephalus - 4 (weeks) (meant SD) 114+ 19 188+ 22 < 0.0001
Multiple anomalies 2 1 Pregnancy loss<24 weeksn (%) 3 (9.7) 4 (7.8) NS
Translocations 2 1 Preterm deliver§n (%) 2(7.1) 13 (27.6) 0.06
Klinefelter syndrome - 3 Procedure-to-loss interval
Severe oligohydramnios - 2 (weeks) (meant SD) 41+ 28 1.2+ 0.6 0.08
Cystic hygroma 1 - Birthweight (mean* SD) 3299+ 395 2577+ 999 0.005
Triploidy - 1 Gestational age at delivery
Severe IUGR - 1 (weeks) (meant SD) 384+ 23 35750 0.04
Marker chromosome - 1
Tetralogy of Fallot - 1 3Rate of total viable deliveries.
Encephalocele 1 - NS = not significant.
IUGR = intrauterine growth retardation.

Results

complications of the procedure. In cases with pre-existing matern
med?cal conditions, thpe possible risks of carrying a twin ggstation tca>bf the 82 procedures performed, 59 Werg due to fgtal Chro”?o'
term were discussed with regard to the expected outcome of th‘gomal or_structural abnor_malmes_.The_se included nine selec.tlve
procedure. terminations performed in the first trimester and 50 selective
Chorionicity was established ultrasonographically, using membranéerminations performed in the second trimester. The indications
thickness and the presence or absence of a chorionic peak (twin peftr selective terminations in the first and second trimesters are
sign) (Barsset al, 1985, Finberg, 1992). All procedures were listed in Table |. A total of 23 elective reductions were
performed by the transabdominal approach under real-time ultrasoungerformed, all but one were in the first trimester. The indications
guidance. The fetus chosen for selective termination would obviouslygr elective reduction included six for maternal medical condi-
be the one with the known abnormality. In elective reduction,ions (history of previous Caesarean sections, preterm labour
the fetus chosen for reduction would be the one with suspicious, previous pregnancies, or history of severe pre-eclampsia),

uItrasonographlc_ findings .SUCh as !ncreasgd nuchal translucency, 8hd 16 procedures were performed because of maternal psycho-
delayed growth in comparison with its co-twin. In the absence of any

abnormal ultrasonographic findings, the fetus most readily accessib gglcal or SOC'O'econom_'C reasons. .

was chosen, usually the one most fundal in location. A 22-gauge Frégnancy outcome is described in Table Il. The overall
needle was inserted transabdominally and manoeuvred into the fetBfeégnancy loss was 8.5% (seven pregnancies). Of the remaining
thorax. Potassium chloride (KCl) was injected until cardiac asystole/S patients, preterm deliveries were noted in 15 cases, a
was noted for at least one minute. The resultant pleural effusion ipreterm delivery rate of 20%. Thirty-one patients underwent
usually a good indicator of proper placement. The amount of KClan early procedure (14 weeks). These early procedures
required was usually 1 ml; however, at higher gestational ages, gesulted in three pregnancy losses (9.7%). The procedure-to-
larger amount would most often be_ needed (as much as 10 ml at 2@ss interval was 4.1+ 2.8 weeks. Mean birthweight was
weeks). Eregnancy losses were defined as those occsrrﬁngveeks. 3299 + 395 g, and mean gestational age at delivery was 38.4
of gestation. Results were compared with two groups of patients,

having non-reduced twin gestations: 605 from the Wayne State_ 2.3 weeks. In comparison, 51 other patients underwent a

University Perinatal Database, and 207 from the Quest Diagnosticgregnancy reduc_:tlon procedure aftet4 weeks gestation, the
Database (formerly, Corning Clinic Laboratories, Teterboro, NJ UPPer range being 23'5 weeks. All but one were performed
USA). due to fetal anomalies (See Table 1). Procedures performed
Data were entered prospectively into a computerized database 14 weeks were associated with four pregnancy losses (7.8%).
(FileMaker Pro for Macintosh version 3.0v2, Claris Corporation, Notably, the procedure-to-loss interval was only 120.6
USA). Patient variables and pregnancy outcome data were obtainagleeks. Mean birthweight was 257% 999 g, and mean
from patient charts and hospital records. Additional informationgestationa| age at delivery of 357 5.0 weeks.
was obtained by physician-conducted telephone interviews. Patient Ng significant effects on the various outcome variables were
\{ariables_ inglud_ed maternal age, gravidity, parity, method of conceppoted for maternal age, gravidity, parity, and method of
tion, the_lndlcatlon for performing the proc_edure, and gestathnal aggonception' Table Il compares pregnancy outcomes between
at the time of procedure. Outcome variables evaluated |ncludeearly (<14 weeks) and late>(14 weeks) procedures. No

gestational age at delivery, birthweight, pregnancy loss, procedure=

to-loss interval, and neonatal complications. Statistical analysis Waglfferences were noted in the mean maternal age, gravidity,

performed using Fisher's exact test, Studentest, and analysis of Parity, or the overall pregnancy loss rat24 weeks. However,
variance as appropriate  (StatView© for Macintosh, and€arly procedures were associated with a significantly lower
StatXact©Turbo version 2.11). R-value < 0.05 was considered rate of preterm deliveries, a significantly higher birthweight
statistically significant. Numbers are presented as me&D. and a higher gestational age at delivery. There was also a trend,
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Table Ill. A comparison of pregnancy outcome in 23 elective reductions (normal fetuses) and two groups of
twin pregnancies: from the Wayne State University (WSU) Perinatal Database, and from the Quest
Diagnostics Database

Group Number of Miscarriage Duration of Birthweight
pregnancies rate (%) gestation (week8) (9)F

Elective reduction 23 14.3) 38324 3194+ 478

Twins (Quest) 207 12 (5.8) 358 3.9 2254+ 653

Twins (WSU) 605 40 (6.3) 34.4 3.6 2123+ 634

3ot significant.
bp < 0.0001 (analysis of variance).
°P < 0.0001 (analysis of variance).

bordering on statistical significance, for a longer procedure-toC€urrently, selective termination in monozygotic twins can be
loss interval. Analysis of pregnancy loss over time during thisachieved by umbilical cord ligation under ultrasound guidance
10-year interval did not reveal any significant trend. or by fibre-optic fetoscopy (Quinteret al., 1994). Obviously,
Table 11l compares outcomes of patients undergoing electiveelective termination for dizygotic twins has a better chance
reduction (normal fetuses) with results of two groups ofof succeeding, and has been shown to be technically successful
patients with twin pregnancies: 605 from the Wayne Staten virtually 100% of cases, and to result in a live-born singleton
University Perinatal Database, and 207 from the Quest Diain approximately 85% of cases (Evaesal., 1994).
gnostics Database. Miscarriage rates were not significantly There is, however, some degree of pregnancy loss, which
different when comparing all three groups. However, mearmay be attributed to either technical issues or patient variables.
length of gestation and mean birthweights were both significit has been suggested that technical dexterity is related to
antly higher in patients who underwent elective reduction tharmverall success, and is the result of accumulating experience
those of non-reduced twins. (Lipitz et al,, 1994b). Other patient variables that may influence
success rates include patient age, parity, and gestational age
Discussion at the time 'of procedure. The purpose of this study was to
assess the influence of such variables on pregnancy outcome
The presence of a twin pregnancy with one abnormal fetugfter selective termination or elective reduction in a single
poses a complicated medical and ethical issue. In the pastentre with an accumulated experience of over 500 pregnancy
couples have been left with the unenviable choice of eithefeduction procedures.
keeping both fetuses, one of whom is abnormal, or terminating Qur data suggest that an important variable that affects
the entire pregnancy, including the normal fetus. This issue i@regnancy outcome is the t|m|ng of the procedure_ Ear|y
compounded by the fact that the incidence of major birthprocedures<14 weeks) were associated with a lower rate of
defects in twins is more than just twice the rate of birth defectreterm deliveries (bordering on statistical significance), a
in singletons. For monozygotic twins, the risk of a significantsjgnificantly longer gestation, and a significantly higher
birth defect approaches 10%, and is mostly a function of thgjrthweight, compared with procedures performed after 14
timing of the embryonic split. The later the split of the embryoeeks. Although pregnancy loss was not statistically different
into two halves, the greater the chance of birth defects due th both groups, the procedure-to-loss interval was higher
laterality (Luke, 1990). For the more common dizygotic twins, among patients who had an early procedure (4.2.8) than
the incidence of various birth defects is also increased. Foh those who had a late one (1#20.6). This finding suggests
chromosome abnormalities, a woman with monozygotic twinghat the underlying cause for pregnancy loss is different in
has the same risk as one with a singleton pregnancy sinagach group. The shorter interval observed with the late proced-
monozygotic twins originate from a single embryo. However,ures most likely reflects procedure-associated pregnancy loss.
a woman with dizygotic twins has twice the risk of having a Conversely, the average 4-week interval associated with early
chromosomally abnormal fetus as the age-related incidence.procedures cannot all be explained by procedure complications.
In 1978, Aberg was the first to perform selective terminationAt least in part, it is probably due to the higher expected
for an abnormal twin (Aberget al, 1978) and, in 1981, background miscarriage rate earlier in pregnancy. This under-
Kerenyi et al. (1981) reported on selective termination of a scores the importance of early diagnosis of chromosomal or
fetus with Down’s syndrome. Many of the initial attempts at ultrasonographic abnormalities in twin pregnancy. Indeed our
performing selective termination failed. This was most likely data suggest that procedures performed early have a better
due to the fact that they were performed on monozygotic twins®utcome. However, to achieve such early diagnosis of abnor-
with a shared placenta. In such cases, the death of one fetusalities in twins, one would need early transvaginal ultrasono-
results in disseminated intravascular coagulation and sequelgeaphy and chorionic villus sampling.
of thromboemboli in the remaining fetus, causing devastating When comparing the outcomes of patients undergoing elect-
results such as porencephalic cysts. It has been suggested that reduction with those of non-reduced twin pregnancies, no
the risk is ~80% for fetal demise when one monozygotic twinsignificant difference was noted in miscarriage rates. However,
dies either naturally or iatrogenically (Golbes$ al, 1988). mean length of gestation and mean birthweights were both
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significantly higher in patients who underwent elective reducl-uke, B. (1990) Monozygotic twinning as a congenital defect and congenital

. . . defects in monozygotic twingzetal Diagn. Ther, 5, 61-69.
tion than those of non-reduced twins. This suggests thq_ nch, L., Berkowitz, R.L., Chitkara, Uet al. (1990) First trimester

elective reduction does not have an adverse effect on overall transabdominal multiple pregnancy reduction: a report of 85 ca¥estet
pregnancy outcome. Most importantly, there does not seem to Gynecol, 75, 735-738.

; ; ; iller, D.A., Mullin, P., Hou, D. and Paul, R.H (1996) Vaginal birth after
be an increased risk of losing both fetuses as a result of thM cesarean section in twin gestatigkm J. Obstet. Gynecql175 194-198.

procedure. This is stated with caution because of the I’eIat'\/(:"lkgorreco, R.P., Burke, M.S. and Hendrix, M.L. (1991) Multifetal reduction of
small number of cases (= 23). triplets and pregancy outcom@bstet. Gynecol 78, 335-339.
Regarding the maternal medical indications for electiveQuintero, R.A., Reich, H. and Puder, K.S. (1994) Brief report: Umbilical-

- . . . . cord ligation of an acadriac twin by fetoscopy at 19 weeks of gestdtion.
reduction, recent studies show that, in women with twins, a Engl. J. Med, 330, 469-471.

trial of labour after a previous Caesarean section is a saf€antema, J.G., Koppelaar, I. and Wallenburg, H.C. (1995) Hypertensive
and effective alternative to routine repeat Caesarean delivery disorders in twin pregnanciur. J. Obstet. Gynecol. Reprod. Bi@8, 9-13.

(Miller et al, 1996). However, even in this series, delivery by Sehbire, N.J., Sherod, C., Abbas, ét.al. (1997) Preterm delivery and growth
lecti c fi ithout trial of lab restriction in multifetal pregnancies reduced to twikkum. Reprod 12,

elective Caesarean section without a trial of labour was 173 175

performed in 56% of patients. Moreover, haemodynamiCrabsh, K.M. (1990) Transabdominal multifetal pregnancy reduction: report of

changes in twin gestation place a greater demand on the40 casesObstet Gynecol, 75, 739-741.

cardiovascular system than in singleton pregnancies. Thi§mor-Titsch, LE., Peisner, D.B. and Monteagudo, A. (1993) Multifetal
pregnancy reduction by transvaginal puncture: evaluation of the technique

would have greater adverse effects on patients with a pre- ysed in 134 casedm. J. ObstetGynecol, 168 799-804.

existing cardiac disease. Finally, twin pregnancies have w@apner, R.J., Davis, G.H. and Johnson, A. (1990) Selective reduction of
statistically higher rate of pregnancy-induced hypertensive multifetal pregnancies.ancet 335 90-93.

disorder than singleton pregnancies, particularly in nulliparougeceived on January 2, 1998; accepted on May 11, 1998

women (Santemat al, 1995). Taken together, these data

suggest that elective reduction may be considered for maternal

medical conditions in some cases, although the benefit may

still be controversial.
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