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Abstract

Purpose
Multiple pregnancies are at higher risk of preterm birth due to premature labor, cervical insu�ciency, or
premature rupture of membranes. However, both children do not necessarily have to be born and exposed
to the morbidity of prematurity depending on the age of gestation. One option is a delayed-interval
delivery with reduction of morbidity and mortality for the second twin, considering maternal morbidity.

Methods
Retrospective study of delayed-interval deliveries in multiple pregnancies with evaluation of short-and
long-term outcome from 2003 to 2020 at the Women’s and Children’s Hospital of the University Hospital < 
blinded>.

Results
In 17 cases, the delivery of the second twin could be prolonged, on average for 36 days. Pregnancies with
delivery of the �rst twin before 22 weeks of gestation had a longer prolongation than pregnancies with
delivery of the �rst twin after 22 weeks (53 vs. 22 days). In cases where a cerclage was placed, on
average a longer prolongation interval (45 vs. 19 days) was observed. The short- and long-term follow-up
of the second twin is comparable to the usual complication rate of premature birth.

Conclusion
Multiple pregnancies endangered by premature birth can be successfully prolonged for the second twin
without serious maternal morbidity. If the �rst twin is born before 22 weeks of gestation and a cerclage is
performed afterwards, a longer prolongation interval appears.

Introduction
Multiple pregnancies may mean double happiness, however there are challenging issues in pregnancy
care and delivery planning. Due to the advances in reproductive medicine the number of multiple
pregnancies increases [1], in 2018 by 19.2% in fresh cycles and by 12.7% in cryo cycles [2]. The majority
of multiple-fetal pregnancies are dichorionic and diamniotic. Spontaneous and iatrogenic preterm births
are more common in these pregnancies. 60% of all twins are born before 37 weeks of gestation (WOG),
12% between 37 and 32 WOG [3]. Premature birth is associated with a variety of complications, such as
respiratory distress syndrome (RDS), sepsis, necrotizing enterocolitis (NEC), and cerebral palsy [4]. These
morbidities depend signi�cantly on the gestational age [5]. Complications in multiple pregnancies
comprise premature labor, premature rupture of membranes, intrauterine growth restrictions, and
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intrauterine death. Perinatal mortality in developed countries is 47 to 120 per 1,000 twin births and 93 to
203 per 1,000 triple births [6].

In cases of early preterm labor, not necessarily both twins have to be delivered at the same time, therefore
minimizing morbidity due prematurity for the remaining twin. Delayed-interval delivery of the second twin
was �rst described in 1880, with an interdelivery interval of 44 days [7]. Another case report with 35 days
interval was published in 1957 [8].

In addition to a variety of single case reports, larger case studies describe protocols to delay the delivery
and improve the outcome of the second twin [4, 9–14]. However, to date there is no standardized
treatment protocol or guideline on this approach. In addition, it is not clear if this attempt is associated
with an improvement of the long-term outcome of the second-born twin.

In the present study, the delayed-interval deliveries of 16 twin and one triplet pregnancies at a level 1
perinatal center are evaluated according to prolongation interval, treatment, maternal and fetal morbidity,
and mortality, as well as the outcome at the age of 2 years of the surviving children. In addition, the
outcome of these children was compared to the overall outcome of premature born children at the same
perinatal center from 2010 to 2015.

Methods
All pregnancies were cared for at the Division of Obstetrics of the < blinded>. The obstetric database
(Viewpoint 5 for gestation documentation, SAP for overall documentation and ICD-10 coding) was
searched for all multiple pregnancies from 2003 to 2020 with an interval of more than 24 hours between
the delivery of the �rst and the last twin. In total, 17 cases (16 twin pregnancies and 1 triple pregnancy)
were analyzed. We retrospectively evaluated fetal and maternal baseline characteristics of obstetric
management and postpartum fetal and maternal morbidity and mortality. For all surviving twins, data of
neurodevelopmental development at the age of 2 years were recorded. This follow-up examination is
mandatory in Germany for all children born at risk of impaired development. For this purpose, the Bayley
Scales of Infant Development (BSID) is used.

In short, BSID is a standard series of measurements for the assessment of cognitive, language, motor,
social-emotional development, and adaptive behavior between 1 and 42 months [15]. The result of a BSID
test is calculated based on a comparison of the child with a normative age-appropriate sample
determined by the assessment. A composite score is calculated for the cognitive scale, language, and
motor skills and is interpreted as “normal” development for 115 to 85, as “below average” for < 85, and as
“very below average” for < 70 [16]. For this study, we used the BSID subscales “mental development
index” (MDI) and “psychomotor developmental index” (PDI). However, not all scores were evaluated for all
cases due to lost to follow-up. Scores < 50 are summarized as “< 50” and not further differentiated.

To assess the outcomes in the analyzed cases, the BSID scores were compared to the overall outcome of
premature born children at the same perinatal center from 2010 to 2015, differentiated by WOG.
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Results
17 pregnancies with a total of 35 fetuses were included in our analysis. On average, the patients were
29.8 years old. In 10 of 17 cases, pregnancy was caused by arti�cial reproductive technologies (ART). In
13 of 17 cases the women were primiparous, 4 of 17 were multiparous.

Baseline characteristics

Table 1 lists fetal baseline characteristics, birth weights, prolongation intervals, and delivery modes. All
twin pregnancies were dichorionic and diamniotic, while the triplets were monochorionic and diamniotic
twins and a single pregnancy. However, the third twin of the triplets died intrauterine and is not further
considered for analyses to simplify comparability.

Table 1
Fetal baseline characteristics (DC: dichorionic, /DA: diamniotic, MC: monochorionic, WOG:

Weeks of pregnancy, VD: vaginal delivery, CS: cesarean section, ECS: emergency CS)
Case Chronicity WOG Birth weight (g) Mode of delivery Interval

(days)Fet 1 Fet 2 Fet 1 Fet 2 Fet 1 Fet 2

1 DC/DA 23 + 3 23 + 6 550 575 VD VD 3

2 DC/DA 23 + 1 24 + 0 490 600 VD ECS 6

3 DC/DA 25 + 6 26 + 1 860 720 Forceps CS 2

4 DC/DA 21 + 5 24 + 6 430 660 VD CS 22

5 DC/DA 26 + 2 26 + 6 710 1,010 VD VD 4

6 DC/DA 20 + 1 23 + 2 280 470 VD CS 49

7 DC/DA 22 + 6 23 + 1 590 590 VD ECS 2

8 DC/DA 18 + 3 22 + 0 230 545 VD VD 25

9 DC/DA 20 + 6 35 + 3 412 2,495 VD VD 101

10 DC/DA 26 + 6 27 + 0 640 1,165 VD CS 1

11 DC/DA 19 + 2 24 + 1 n/a 480 VD CS 35

12 DC/DA 19 + 5 30 + 2 n/a 1,370 VD CS 51

13 DC/DA 22 + 5 34 + 5 450 2,240 VD CS 84

14 DC/DA 23 + 1 34 + 4 540 2,530 VD VD 79

15 MC/DA 25 + 1 25 + 2 610 700 VD VD 1

16 DC/DA 20 + 4 24 + 5 n/a 615 VD CS 14

17 DC/DA 17 + 4 35 + 6 n/a 2,700 VD CS 128
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Table 2
Long-term outcome of �rst twin according to

Bayley Scales of Infant Development (WOG: Weeks
of pregnancy)

Case WOG Birth weight (g) MDI PDI

3 25 + 6 860 105 106

5 26 + 2 710 98 110

10 26 + 6 640 88 80

14 23 + 1 540 61 n/a

The prolongation interval of all cases was on average 36 days. The longest interval was 128 days. In 16
of 17 cases the �rst twin was delivered spontaneously, one �rst twin by forceps. The delivery mode of the
second twin was in 6 of 17 cases a vaginal delivery (VD), in 9 of 17 cases a cesarean section (CS) and in
2 of 17 cases an emergency CS had to be performed (ECS). The triplets were all delivered spontaneously
(VD). The indication for delivery of the �rst twin was in 7 of 17 cases preterm labor and in 10 of 17 cases
a premature rupture of membranes with preterm labor. The reason for delivery of the second twin was in
8 of 17 cases preterm labor, in 7 of 17 cases an incipient chorioamnionitis, in one case there was
increased vaginal bleeding and in one case premature rupture of membranes.

Figure 1 compares birth weights of �rst and second twins. The difference (mean: 622.5 gram) is
statistically signi�cant (p = 0.0050, Mann-Whitney U), indicating a positive effect of prolongating the
delivery of the second twins. Similarly, Fig. 2 compares gestational ages and shows as well statistically
signi�cant difference (p = 0.0006, Mann-Whitney U).

Treatment

There is no standardized treatment algorithm in our center in case of delayed-interval delivery in multiple
pregnancies. Nevertheless, all these pregnancies were supervised by the same obstetric team and the
procedure was uniform. In all cases, there was an antibiotic treatment after the �rst delivery, the umbilical
cord of the �rst twin was high ligated, the placenta retained in utero. In 15 of 17 cases, a tocolysis was
performed after the delivery of the �rst twin to place a cerclage and to apply an antenatal corticosteroid
therapy (ACT). In 10 of 17 cases, a cerclage could be placed, an ACT was applied in 14 of 17 cases. The
cerclage cases show a longer prolongation interval than the cases without a cerclage (see Fig. 3),
however, the difference is not statistically signi�cant (p = 0.3904, Mann-Whitney U).

The prolongation interval also shows differences depending on the WOG of the �rst twin’s delivery.
Pregnancies with a delivery of the �rst twin before 22 WOG could be extended by an average of 53.1
days, leading to survival of the second twin. In one case (Case 8), however, only a prolongation up to 22 + 
0 WOG could be achieved and the second twin died postpartum.
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In cases with delivery of the �rst twin after 22 + 0 WOG, the pregnancy could be extended by an average
of 22.2 days. Figure 4 compares the prolongation intervals and shows a statistically signi�cant
difference (p = 0.0208, Mann-Whitney U). In 2 cases (Cases 13 and 14), a prolongation > 34 WOG could be
achieved.

Maternal outcome

In 11 of 17 cases there were no serious maternal complications. In one case a T-incision of the uterus had
to be performed for the delivery of the second twin. In 2 cases there was an increased bleeding, once at
the delivery of the �rst twin, in the other case due to the CS. In these cases, a transfusion was necessary.
In 2 cases a curettage after vaginal delivery of the second twin was necessary. An imminent
chorioamnionitis was diagnosed in 7 cases. However, this did not lead to serious maternal morbidity or
mortality in any of the cases.

Short- and long-term outcome of �rst twins

In 8 of 17 cases, the �rst twin was born before 22 + 0 WOG. These children all died peripartal. In the other
9 cases, one child died intrauterine, two children died peripartal, and one child died 2 hours postpartum. 5
of 9 children could be transferred to the neonatal intensive care unit. In 2 cases, an intraventricular
cerebral hemorrhage (IVH) Grade I occurred. And in one case, an IVH Grade II with subsequent shunt
surgery occurred. One child developed mild bronchopulmonary dysplasia (BPD). In two cases, the child
developed a retinopathy Grade II (ROP). One child died of severe necrotizing enterocolitis (NEC). In
summary, 4 �rst twins could be discharged into outpatient care after neonatological intensive care. Thus,
the total mortality of the �rst twin was 76%.

For the four surviving �rst twins, a long-term outcome could be measured by BSID. For three children, a
normal development could be observed according to the BSID mental development index (MDI) and the
psychomotor developmental index (PDI).

Short- and long-term outcome of second twins

In one case (Case 8), the second twin died postpartum due to extreme prematurity. In two of the
remaining 16 cases (Case 9 and 17), the child was released with the mother. One child (Case 13) was
temporarily transferred, then could also be released with the mother. The total mortality was 5.8%.

Four children developed an IVH. A mild BPD was observed in eight cases, one child developed a
moderately severe BPD, and one child a severe BPD. One child had a ROP Grade I, �ve children Grade II,
and four children Grade III. An operation due to the ROP was necessary for one of these cases. No child
developed a NEC.

The long-term outcome was assessed by BSID tests, like for the �rst twins (see Table 3). Four children
could not be tested due to a birth weight > 1.500 g, two children did not yet meet the criteria for follow-up,
two cases were not followed up, and one child suffers from severe BPD and could not be tested. The
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remaining seven children were tested by BSID. Four children reached “normal development” scores
between 85 and 115, one child < 85 (below average), and two children < 70 (very below average).

Table 3
Long-term outcome of second twin according to Bayley Scales of Infant Development

Case WOG Birth weight (g) MDI PDI

1 23 + 6 575 < 50 60

2 24 + 0 600 60 < 50

3 26 + 1 720 110 113

4 24 + 6 660 110 95

5 26 + 6 1,010 92 103

6 23 + 2 470 severe BPD severe BPD

7 23 + 1 590 too young for assessment too young for assessment

8 22 + 0 545 n/a n/a

9 35 + 3 2,495 no assessment > 1,500 g no assessment > 1,500 g

10 27 + 0 1,165 96 103

11 24 + 1 480 n/a n/a

12 30 + 2 1,370 n/a n/a

13 34 + 5 2,240 no assessment > 1,500 g no assessment > 1,500 g

14 34 + 4 2,530 no assessment > 1,500 g no assessment > 1,500 g

15 25 + 2 700 78 65

16 24 + 5 615 no assessment > 1,500 g no assessment > 1,500 g

17 35 + 6 2,700 too young for assessment too young for assessment

Discussion
In addition to several single case reports of successfully prolongated delayed-interval delivery in multiple
pregnancies, there are few larger case series describing treatment protocols, maternal morbidity and
mortality, and the short and long-term outcome of the children. In our case series, pregnancies could be
extended by an average of 36 days. The longest prolongation interval was 128 days. If the �rst twin was
delivered before 22 + 0 WOG, none of the �rstborn children survived, but the prolongation interval was
longer (on average 53.1 vs. 22.2 days, see Fig. 4). These results can also be found in other case series. In
a series of 24 cases, the prolongation interval was on average 36 days and more than 49 days if the �rst
twin was delivered before 22 + 0 WOG [11]. In another case series, 28 twin pregnancies and seven triplets
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were evaluated. The prolongation interval was 47 days on average and a longer interval was observed as
well if the �rst twin was delivered early [13].

In addition to the fetal bene�t of the delayed-interval delivery, maternal morbidity and mortality must be
considered. In our case series, a chorioamnionitis was diagnosed in seven cases. In two cases, a
transfusion had to be performed after increased vaginal bleeding. Serious complications such as a
hysterectomy or maternal death of did not occur. A larger cases series with 50 cases observed similar
results. Eleven cases developed a chorioamnionitis and in �ve cases a higher blood loss occurred [14].

There is no uniform gold standard for treatment protocols for delayed-interval deliveries. Our case series
ranges over a long period of time and there was no uniform treatment protocol. However, in all cases an
antibiotic therapy and a high ligation of the umbilical cord were performed, and the placenta retained in
utero. In almost all cases, tocolysis and antenatal corticosteroid therapy was performed after delivery of
the �rst twin. This approach coincides with the case series in literature. In smaller case series, a uniform
procedure with high ligation of the umbilical cord, antibiotics, regular laboratory, and ultrasound checks
could always be carried out [17–19]. In another series of cases, amniocentesis was also performed in all
cases after delivery of the �rst twin to exclude a chorioamnionitis [11]. In a larger prospective case series,
a standardized treatment protocol was �rst drafted, after which all cases were treated in the same way.
This allows for better comparability of results [14].

Whether a cerclage should be placed after the delivery of the �rst twin is controversially discussed in
literature. In our collective, a cerclage was placed in 10 of 17 cases after the delivery of the �rst fetus.
These cases show a longer prolongation interval than the cases without a cerclage (44.9 vs. 18.6 days,
see Fig. 3), however, the difference is not statistically signi�cant. Similar results are presented by a study
of seven cases: If a cerclage was placed after the delivery of the �rst twin, no increased risk of infection
and a longer prolongation interval (9 vs. 26 days) could be observed [20]. In another case series, a not
signi�cantly longer interval with cerclage is reported. However, the authors recommend a cerclage in the
case of a persistent cervical dilatation after the delivery of the �rst twin [13]. In addition to the frequently
discussed chorioamnionitis risk, a cerclage can also be protectively effective by minimizing the contact
of the fetal membrane with the bacterial vaginal environment and thus enabling a longer prolongation
interval [18, 20]. In our collective, 4 of 10 cases with a cerclage developed a chorioamnionitis.

Beside standardized treatment and maternal risks, bene�ts for the second twin must be considered. In a
large comparative study, the perinatal mortality was investigated for 258 delayed-interval deliveries. When
evaluating the prolongation interval, it was only possible to distinguish by weeks. The results show a
reduction in mortality when the �rst twin was born between 22 and 23 WOG and the prolongation interval
was up to 3 weeks. A longer prolongation showed no bene�t. If the �rst twin was born after 24 WOG, there
was no bene�t in mortality for the second twin. An evaluation of fetal short- and long-term morbidity was
not performed [10]. Another large case series with 200 delayed-interval deliveries also compares the
group of the second twin with singleton fetus of the same gestational age. This showed an improvement
in mortality with a prolongation of more than 2 days compared to the non-delayed group. Evaluations of
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maternal and fetal morbidity are missing from the study [21]. In another case study, the short- and long-
term outcomes of the children as well as a reference group to the delayed twins are examined by BSID
tests. The mortality rate of the �rst twin (group 1) was 12 of 20 and for the second twin (group 2) 4 of 23.
The mortality rate of the second twin showed no difference to the reference group (17% vs. 17%). In 74%
of the �rst group there was an adverse outcome, in the second group in 30%. The second group and the
reference group did not differ in morbidity, but in terms of sepsis rate, a higher rate was found for the
second twins. Long-term outcome of the second twins showed no difference to the reference group [22].

In our collective, a short- and long-term outcome could be applied to both the �rst twins and the second
twins. In the group of the �rst twins, 8 of 17 died due to a delivery before 22 WOG. 9 of 17 �rst twins were
born after 22 WOG. Here, a BSID > 85 was shown for 3 children. The high mortality due to the extreme
premature delivery of the �rst twin had a positive effect on the prolongation interval. Regarding the short-
term outcome (�rst twin < 22 WOG), there was neither IVH nor NEC for the second-born twins, one case
developed a severe BPD, and four cases developed a ROP. In the long-term evaluation, only one child in
this group was able to conduct a BSID test (MDI: 110, PDI: 95). Considering the total collective of second-
born children, two children had severe IVH, one child had a severe BPD, ten children had a ROP, and in no
children had a NEC. Four children were able to conduct a BSID test with a “normal development” result.
Compared to the collective of premature born children, the complication rate due to premature birth of all
twins did not result in a worse outcome (see Fig. 5 and Fig. 6).

Conclusions
Premature birth is a common complication of multiple pregnancies. However, this does not always lead
to delivery of both children. Delayed-interval delivery can reduce morbidity and mortality due to extreme
premature birth of the second twin. In general, a standardized treatment protocol in a level 1 perinatal
center is recommended for such rare cases. If possible, a cerclage should be performed after the delivery
of the �rst twin to extend the prolongation interval. If the �rst twin is born before 22 WOG, a longer
prolongation interval is can be expected. The outcome of the second twin depends on its gestational age
but is comparable to the general complication rate of premature birth.
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Figure 1

Comparison of birth weights of �rst and second twin (mean twin 1: 522.5 gram, mean twin 2: 1,145.0
gram), n=17 (cases, not children), p=0.0050 (Mann-Whitney U)
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Figure 2

Comparison of gestational ages of �rst and second twin (mean twin 1: 155.5 days, mean twin 2: 191.9
days), n=17 (cases, not children), p=0.0006 (Mann-Whitney U)
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Figure 3

Prolongation interval with cerclage (mean: 44.9 days) and without cerclage (mean: 18.6 days) after
delivery of �rst twin, n=17 (cases, not children), p=0.3904 (Mann-Whitney U)
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Figure 4

Prolongation intervals by delivery of the �rst twin before 22 weeks of gestation (WOG, mean: 53.1 days)
and after 22 WOG (mean: 22.2 days), n=17 (cases, not children), p=0.0208 (Mann-Whitney U)
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Figure 5

MDI scores of cases compared to overall MDI scores (n=433, 2010-2015, scores ≤ 50 mapped to 50)
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Figure 6

PDI scores of cases compared to overall PDI scores (n=422, 2010-2015, scores ≤ 50 mapped to 50)


