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Background: Preterm birth is a significant concern in multiple pregnancies,
warranting effective strategies to improve outcomes. Delaying delivery of the
second fetus is crucial for reducing perinatal mortality rates.

Case Presentation: In a dichorionic diamniotic twin pregnancy, one fetus
experienced premature rupture of membranes (PROM) at 16+6 weeks gestation.
Proactive fetal reduction through potassium chloride injection and emergency
cervical cerclage at 1941 week successfully extended the pregnancy to 39+5
weeks, resulting in a notable 160-day prolongation. Postoperative management
encompassed comprehensive tocolytic therapy.

Conclusion: The combined approach of proactive fetal reduction and
emergency cervical cerclage proved successful in managing PROM in
dichorionic diamniotic twin pregnancies. This innovative strategy offers a
promising clinical solution for optimizing outcomes and prolonging gestation
in high-risk multiple pregnancies, underscoring the importance of tailored
interventions in complex obstetric scenarios.
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twin pregnancy, premature rupture of membranes, delayed interval delivery, fetal
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Introduction

In recent years, with the widespread use of assisted reproductive technology (ART),
the incidence of multiple pregnancies has significantly increased worldwide. According
to the latest data, multiple pregnancies now account for over 3.2% of all pregnancies,
with an even higher proportion among those using ART (Gestations and Twin, 2021;
Sunderam et al., 2022). Twin pregnancies are often associated with a higher risk of
pregnancy complications, particularly preterm birth and premature rupture of membranes
(PROM), both of which are closely linked to increased neonatal morbidity and mortality

Abbreviations: ART, Assisted Reproductive Technologies; ACOG, American College of Obstetricians
and Gynecologists; CRP, C-Reactive Protein; DID, Delayed Interval Delivery; LOA, left Occipitoanterior;
NEC, Necrotizing Enterocolitis; NST, Non-Stress Test; PROM, Premature Rupture of Membranes; RDS,
Respiratory Distress Syndrome.
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(Weitzner et al., 2023; Khalil and Prasad, 2022; Cheung et al,
2020). As a result, effective management of multiple pregnancies
to reduce maternal and neonatal complications has become a
key focus of clinical research. The most effective way to prevent
preterm birth is to promptly identify high-risk individuals and
implement decisive interventions, such as bed rest or restricted
physical activity, the use of tocolytics, uterine pessaries, and
cervical cerclage (Roman et al., 2022).

Delayed interval delivery (DID), a method for prolonging
pregnancy, was first introduced in the 1960s (ABRAMS, 1957)
and has gained significant attention in recent years. DID refers
to the delivery of the first fetus in a multiple pregnancy while
delaying the delivery of the remaining fetus or fetuses (Cheung et al.,
2020). Recent studies have shown that DID can significantly extend
the gestational period and improve perinatal outcomes in twin
pregnancies (Cheung et al., 2020; ABRAMS, 1957). It effectively
reduces the risk of preterm birth for the second fetus in multiple
pregnancies and increases survival rates. A meta-analysis by
Cheung et al. (2020) found that DID can raise the fetal survival rate
to 87.5% and decrease the incidence of adverse pregnancy outcomes
(Kolben et al., 2019). These findings suggest that DID can be an
effective intervention under certain conditions. However, due to the
complexity and variability of clinical cases, the implementation of
DID still lacks standardized protocols and guidelines (de Frias et al.,
2020). A systematic review showed that the use of DID strategies in
multiple pregnancies can extend the gestational period by an average
of 30-42days, significantly reducing perinatal complications
(Cheung et al, 2020). DID markedly decreases the incidence
of maternal and neonatal complications, significantly improving
perinatal outcomes (Kolben et al., 2019). The literature review
indicates that implementing DID positively correlates with favorable
neonatal outcomes. The systematic review data reveal that when DID
is applied between 24 and 28 weeks of gestation, the survival rate of
the second fetus increases from 50% to 80%, with a significant
reduction in complication rates. Furthermore, the latest meta-
analysis highlights that the effectiveness of DID is positively
correlated with the duration of gestational extension, with survival
rates increasing by 5% for every 10 additional days of pregnancy
(Feys and Jacquemyn, 2016). These findings further underscore the
potential value of DID in improving perinatal outcomes. However,
there are no standardized treatment protocols or guidelines for this
method, and no randomized controlled trials have been reported
(Cheung et al., 2020). Although there have been numerous studies
on DID, a meta-analysis by Cheung et al. (2020) demonstrated
that implementing DID in multiple pregnancies between 13 +
0 and 31+6 weeks of gestation can increase survival rates to
87.5% and significantly reduce the incidence of adverse pregnancy
outcomes (Cheung et al.,, 2020). Additionally, a systematic review
of 50 DID cases from 1980 to 2020 found that DID can extend
gestation by an average of 30-42 days and reduce preterm-related
complications by 28% (Kolben et al., 2019). However, significant
gaps remain in understanding the potential risks of DID, such as
intrauterine infection and neonatal sepsis, as well as the benefits of
DID concerning mortality and short- and long-term morbidity.

In this case report, we documented a rare instance of
dichorionic diamniotic twin pregnancy where one fetus experienced
PROM. By employing a combined strategy of fetal reduction and
emergency cervical cerclage, the gestation of the remaining fetus
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was successfully extended by 160 days, resulting in a healthy
birth. This case not only provides crucial clinical evidence of the
potential value of DID but also offers new perspectives and insights
for the development of future management strategies for multiple
pregnancies (Cui et al., 2024). Furthermore, supported by the
latest literature from the past 3 years, this study provides essential
theoretical foundations and data for clinical practice, underscoring
the necessity and effectiveness of comprehensive treatment strategies
in managing complex multiple pregnancies.

Cases

The patient, a 33-year-old woman, was admitted to our hospital
on 5 May 2024, with complaints of irregular lower abdominal
pain lasting for 2 hours at 39+5 weeks of gestation. She has a
history of a complete septate uterus and underwent hysteroscopic
septum resection at an external hospital in 2022, with a good
recovery. It is her first pregnancy (G1P0). Her last menstrual period
was on 2 August 2023, with an expected delivery date of 9 May
2024. On 17 August 2023, she underwent IVF-ET at an external
hospital due to primary infertility, where two fresh embryos were
transferred, followed by progesterone therapy for luteal support.
An ultrasound at 8+ weeks of gestation confirmed an intrauterine
twin pregnancy, dichorionic diamniotic, consistent with an 8-
week gestation size. The patient had no other pregnancy-related
complications throughout the entire gestation and gained 15.7 kg,
with a pre-pregnancy BMI of 19.36 kg/m?. At 16+6 weeks, one fetus
experienced PROM with clear amniotic fluid. Ultrasound revealed
oligohydramnios, with minimal amniotic fluid visible, while the
other fetus had a maximum amniotic fluid depth of 4.9 cm and was
growing appropriately for the gestational age (Figure 1). The patient
did not experience significant abdominal pain or other discomforts
and was thus treated with tocolytics and antibiotics for infection
prevention as part of comprehensive pregnancy maintenance.

Before performing the fetal reduction, a comprehensive
preoperative evaluation was conducted, including a detailed analysis
of the patient’s medical history, imaging studies to assess fetal
growth and amniotic fluid volume, and necessary laboratory tests
to ensure the patients suitability for surgery. Preoperative blood
tests showed that the patient’s white blood cell count and C-
reactive protein (CRP) levels were within normal ranges, indicating
no signs of infection. At 17+6 weeks of gestation, the patient’s
condition was stable, with no signs of infection or significant uterine
contractions. After a thorough discussion with the patient and her
family, who strongly desired to continue the pregnancy, informed
consent was obtained for the fetal reduction. The procedure for
intra-abdominal fetal heart injection of potassium chloride for
reduction is performed under local anesthesia, with real-time
ultrasound monitoring. A puncture needle is inserted into the
target fetus’s heart or near the heart. Once the needle reaches the
correct position and aspirates, confirming it is within the heart,
potassium chloride solution is slowly injected. The dosage used
ranges from 1.5 to 7.5 mL. After the injection, the fetal heartbeat is
monitored via ultrasound until fetal heart activity ceases and fetal
movement disappears, ensuring successful reduction. Throughout
the procedure, fetal heart rate and maternal vital signs were closely
monitored to ensure safety and effectiveness. Postoperatively,
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FIGURE 1

amniotic fluid volume in Fetus 2.

Ultrasound images of the two fetuses before fetal reduction. Note: (A) Amniotic cavity of Fetus 1 showing almost no amniotic fluid; (B) Normal

the patient’s vital signs and vaginal bleeding were carefully
observed, antibiotics were administered to prevent infection, and
psychological support was provided to help the patient cope with
the emotional challenges of the procedure. The reduction was
confirmed successfully during surgery (Figure 2). Two days after
the procedure, an ultrasound confirmed normal umbilical blood
flow and amniotic fluid volume in the remaining fetus. Cervical
length was dynamically monitored after the reduction, and at 19+1
week, a transvaginal ultrasound revealed that the cervical canal was
fully open, with an internal os width of approximately 0.55 cm and
a length of 2.9 cm (Figures 3A, B). Vaginal speculum examination
showed that the cervical canal was nearly effaced, with the cervix
dilated to 2 cm, exposing the amniotic sac, though the membranes
remained intact, and the pH test strip showed no color change. A
definitive diagnosis of cervical incompetence was made, leading to
the performance of a McDonald’s cervical cerclage via the vaginal
route under epidural anesthesia.

Before performing the emergency cervical cerclage, a thorough
assessment of the cervical condition was conducted, and the
risk of intrauterine infection was ruled out through transvaginal
ultrasound. The cervical cerclage was performed using the
McDonald technique. During the procedure, the cervix was
exposed with the assistance of a speculum. Once the cervix was
revealed, cervical forceps were used to grasp the cervix and apply
downward traction. A 7 or 10-gauge double-stranded suture or
nylon thread was used; the needle was inserted at the bladder
attachment just below the cervix at the 11 oclock position, passed
through the cervical mucosa and muscular layer, and then exited
at the 10 oclock position. The cervical forceps were used to
pull the cervix upward, and the suture continued to create a
purse-string suture at the 7-8 oclock, 4-5 oclock, and 1-2 oclock
positions. The sutures were tightened and tied at the anterior
fornix, ensuring that the amniotic sac remained intact and was
not perforated.
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FIGURE 2

Placental images following fetal reduction in dichorionic diamniotic
twin pregnancy. Note: (A) The arrow indicates the umbilical cord
insertion point and excessive cord twisting. The uterine cavity contains
a deceased fetus; (B) approximately 8 cm in length. The surviving fetus
has a normal placenta.

Postoperatively, the patient was required to strictly rest in
bed, monitoring for uterine contractions and changes in vaginal
discharge while being vigilant for signs of preterm labor. Long-
term management and regular prenatal check-ups were planned to
continuously observe cervical changes and fetal development, with
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FIGURE 3

Cervical canal before and after cerclage. Note: (A) The internal cavity of the cervical canal remains closed during preterm PROM. (B) Before cervical
cerclage, the internal os is V-shaped with an opening of approximately 2.7 X 1.4 cm, with a remaining cervical canal length of 1.4 cm. (C) The cervical
canal is fully open, with an internal os width of approximately 0.5 cm. (D) After cervical cerclage, the internal os is V-shaped with a smaller opening of
approximately 0.9 x 0.7 cm, and the remaining cervical canal length is approximately 2.2 cm.

timely adjustments to the preservation treatment protocol. During
the procedure, it was noted that the cervical canal was flattened, and
the external os was dilated to 2 cm, with the amniotic sac protruding.
A single-use cervical balloon dilator was used to reduce the amniotic
sac, and the surgery proceeded smoothly, followed by proactive
preservation treatment.

Postoperative care included strict bed rest and maintaining
a position with the head lower than the hips to reduce cervical
pressure. Vital signs, including temperature, pulse, respiration,
blood pressure, and fetal heart rate, were monitored every 4 h for
the first 2 days and then every 8 h thereafter to ensure maternal and
fetal wellbeing.

Regarding medication management, the patient was given
oral progesterone soft capsules, 400 mg twice daily, to support
luteal function and suppress uterine contractions. Broad-spectrum
antibiotics, preferably cephalosporins, were administered to
prevent infection. Magnesium sulfate was used to control uterine
contractions for the first 5 days, with a dosage of 5 g every 6 hours
administered via intravenous infusion, and serum magnesium
levels were monitored to prevent overdose. In terms of dietary
care, the patient was advised to consume a high-protein, high-
fiber, low-fat diet to enhance strength and promote postoperative
recovery. Increased fluid intake was encouraged to prevent urinary
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tract infections and constipation. Postoperatively, the patient
received routine antibiotic treatment to prevent infection. Given
the risk of infection following cervical cerclage, her temperature,
white blood cell count, and CRP levels were closely monitored
within the first 48 h after surgery, with results indicating no
signs of infection. Uterine contractions were well-controlled
postoperatively, with no significant increase in intensity or
frequency, and progesterone was continued to stabilize the uterine
environment.

However, on the fifth postoperative day, the patient experienced
mild abdominal pain. A follow-up transvaginal ultrasound revealed
that the internal os was slightly V-shaped, with an opening
of approximately 0.9 x 0.7 cm and a remaining cervical canal
length of 2.2 cm (Figures 3C, D). It was assessed as physiological
uterine contractions, which did not progress to sustained
contractions. Observation and symptomatic treatment were
continued. Blood tests showed a slight increase in white blood cell
count, but it remained within the normal range, while CRP levels
were mildly elevated, indicating a slight inflammatory response. By
the seventh postoperative day, follow-up tests showed that the white
blood cell count and CRP levels had returned to normal, indicating
a good postoperative recovery with no signs of infection. The patient
was then discharged.
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After discharge, the patient attended regular outpatient follow-
ups to monitor cervical length and fetal growth. Transvaginal
ultrasound indicated progressive shortening of the cervix, while the
retained fetus continued to grow normally, and the amniotic fluid
index remained within normal limits. Throughout the follow-up
period, there were no significant signs of infection, and cultures
of vaginal secretions showed no bacterial growth, indicating no
infection. The patient did not experience any severe complications,
cervical length remained stable, and uterine contractions were well-
controlled. Vaginal progesterone soft capsules and oral Anbao were
continued for pregnancy maintenance.

At 38 weeks of gestation, the patient returned to the hospital to
have the cervical cerclage removed. At 39+5 weeks, she was admitted
to the hospital due to irregular lower abdominal pain, accompanied
by bloody show but without vaginal bleeding or rupture of
membranes. She reported no dizziness, visual disturbances, chest
tightness, or shortness of breath. The patient was in good spirits,
had a good appetite, had good sleep quality, and had normal bowel
and bladder function. Upon admission, her vital signs were as
follows: temperature 36.2°C, pulse 74 beats per minute, respiration
19 breaths per minute, and blood pressure 125/75 mmHg. Her
pre-pregnancy weight was 54 kg, with a BMI of 19.36 kg/m?,
and she had gained 15.7 kg during pregnancy. Cardiopulmonary
examination revealed no abnormalities, the abdomen was soft
without tenderness, the uterine fundal height was 39 cm, and the
abdominal circumference was 96 cm. The fetal heart rate was 150
beats per minute in the left occiput anterior (LOA) position, with
the engagement of the fetal head. There were irregular contractions,
occurring every 5-10 min, lasting 20-30 s with moderate intensity.
Non-stress test (NST) results were reactive. Vaginal examination
revealed that the cervical canal had effaced by 50%, with a medium
consistency, posterior position, and 1 cm dilation of the cervical
os, S-3. The fetal membranes were intact, and no amniotic fluid
was visible.

Admission Diagnosis: (1) 39+5 weeks gestation, in labor,
G1POLOAO, LOA; (2) post-fetal reduction of one twin in a
dichorionic diamniotic twin pregnancy; (3) post-cervical cerclage
removal; (4) post-IVF-ET. After admission, uterine contractions
gradually became regular, and pelvic measurements showed no
significant abnormalities. A trial of labor was conducted under
close monitoring. However, due to suspected fetal distress, a lower
segment cesarean section was performed under combined spinal-
epidural anesthesia on 10 May 2024, at 06:20. During the surgery,
clear amniotic fluid was observed and suctioned. At 06:23, a full-
term newborn was delivered in the LOA position, weighing 2950 g,
with Apgar scores of 10at 1, 5, and 10 min. The umbilical cord
was excessively twisted, about the thickness of a small finger and
approximately 55 cm long, located beside the fetal head.

Inside the uterine cavity was a lithopedion measuring
approximately 8 cm in length. The placenta and membranes were
delivered intact, and a portion of the membranes near the internal
cervical os was sent for pathological examination. Oxytocin (10
units) was injected into the uterine, producing good uterine
contraction. Intraoperative exploration revealed adhesions between
the posterior uterine wall and portions of the intestines, with
membranous adhesions covering the surfaces of both ovaries and
fallopian tubes. Adhesions at the fimbrial ends of the fallopian tubes
were dissected and found to be adherent to the ovarian surfaces.
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The surgery proceeded smoothly, with an estimated blood loss of
approximately 400 mL.

Postoperatively, the patient was treated with fluids, antibiotics
for infection prevention, and uterotonic agents. The newborn’s
physical examination showed no abnormalities, and both mother
and child were discharged as scheduled. Prenatal, postnatal, and
membrane-related microbiological tests were all negative, and the
pathological examination of the membranes revealed grade IIT acute
chorioamnionitis.

After the patient was discharged, regular postoperative follow-
ups were conducted to monitor her postpartum physical condition,
uterine recovery, and maternal and neonatal health. Uterine
evaluations at 1 week and 1 month postpartum revealed that the
uterus gradually returned to its normal size, with a stable cervical
structure. Regarding maternal and neonatal health, the patient
showed no significant complications during postpartum checkups.
The newborn received Apgar scores of 10 at 1, 5, and 10 min after
birth, indicating excellent vital signs. At the 6-week postpartum
follow-up, the mother reported good physical recovery, a stable
mental state, and no signs of anxiety or depression. The newborn’s
growth and development were average, with regular follow-ups
showing that weight and height increases were consistent with age
standards, and no infections or other health issues were observed.
Follow-up survey results showed that the mother and baby were
healthy 5 months postpartum, with no significant complications
observed. Throughout the entire follow-up period, the patient did
not experience any complications that required rehospitalization
or emergency care, demonstrating the effectiveness of the surgical
management and postoperative care.

Discussion

The increase in multiple pregnancies and
ART

With the widespread use of ART, such as in vitro fertilization
and ovulation-inducing drugs, the incidence of multiple pregnancies
has significantly increased worldwide (Gestations and Twin, 2021).
Recent data from a 2018 study in the United States indicate
that 21.4% of infants conceived through ART were multiples, a
rate considerably higher than the 3.3% observed in the general
population. Specifically, among 74,926 ART pregnancies, 20.7%
(15,532 cases) resulted in twins, and 0.6% (469 cases) in triplets
or higher-order multiples (Sunderam et al., 2022). A retrospective
study involving 12,000 twin pregnancies found that using cervical
cerclage and tocolytic agents improved the success rate of DID to
65% and increased the twin survival rate to 75% (Sunderam et al.,
2022). This study further highlighted that timely cervical cerclage
in the context of DID significantly reduces maternal infection rates
(Bell et al., 2022). Multiple pregnancies pose significant challenges
for both women and infants, as they increase the risk of pregnancy
complications, with preterm birth being one of the most critical,
leading to higher neonatal morbidity and mortality (Khalil and
Prasad, 2022; Roman et al., 2022; Weitzner et al., 2023; Khalil
and Liu, 2021; Bell et al,, 2022). The case presented in this study
demonstrates that the combination of fetal reduction and emergency
cervical cerclage can significantly prolong gestation and reduce the
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risk of preterm birth. Zhang et al. reported that implementing such a
comprehensive strategy significantly extended the delivery interval
and reduced infection rates (Zhang et al., 2003).

Preterm birth and its associated
complications

Preterm birth is associated with a range of complications,
including respiratory distress syndrome (RDS), sepsis, necrotizing
enterocolitis (NEC), and cerebral palsy (McDonnell and Martin,
2022). The risk of perinatal morbidity and mortality is inversely
correlated with the gestational age of preterm infants (Cheung et al.,
2020). Complications related to preterm birth are currently the
leading cause of death and disability among children under 5 years
old, causing immeasurable trauma to parents and families and
leading to significantly increased healthcare costs (Ohuma et al.,
2023). Addressing the global burden of preterm birth is crucial
for achieving the United Nations' 2030 Sustainable Development
Goal 3-2, which aims to end preventable deaths of newborns and
children under five, with countries striving to reduce neonatal
mortality to at least 12 per 1,000 live births (Yang et al,
2022). Timely identification of high-risk populations and the
implementation of decisive and effective interventions may be the
most effective strategies for preventing preterm birth. Common
preventive measures in twin pregnancies include bed rest or
activity restriction, the use of tocolytic agents, the placement of a
pessary, and cervical cerclage (Roman et al., 2022). However, despite
these interventions, the overall rate of preterm birth and obstetric
outcomes have remained relatively unchanged, indicating limited
effectiveness and ongoing controversy regarding these approaches
(Bell et al, 2022; ACOG, 2014). There is an urgent need for
large-scale, multicenter epidemiological studies to explore further
effective preventive measures for preterm birth in twin pregnancies.

The combined use of fetal reduction and
emergency cervical cerclage

The combined application of fetal reduction and emergency
cervical cerclage has been proven to significantly prolong pregnancy
duration and reduce the risk of preterm birth. In the management of
multiple pregnancies, fetal reduction is a common measure to reduce
adverse pregnancy outcomes. Most of the reported cases of DID are
passive DID, occurring when a twin pregnancy attempts to prolong
the intrauterine duration of the remaining fetus after spontaneous
delivery of the first fetus.

In this case, after PROM in one fetus, effective uterine
contractions were not induced, and both fetuses remained in utero.
To avoid complications such as chorioamnionitis, we proactively
selected fetal reduction for the fetus with PROM. Following the
reduction, due to the interruption of maternal-fetal circulation,
amniotic fluid was no longer leaking. Clinically, fetal reduction is
a relatively common practice to reduce the occurrence of adverse
pregnancy outcomes in multiple pregnancies. Previous studies have
shown that fetal reduction can significantly reduce the risk of
spontaneous preterm birth and other maternal-fetal complications
in multiple pregnancies (Bardin et al., 2022; van de Mheen et al.,
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2015; Hessami et al., 2022). Reducing a twin pregnancy to a
singleton can lower the risk of preterm birth before 37 weeks,
though it does not reduce the risk of perinatal complications
(Greenbergetal., 2020). A retrospective cohort study from Denmark
found that fetal reduction in dichorionic twin pregnancies due to
fetal abnormalities or severe maternal complications was proven to
be safe and effective. Compared with non-reduced twin pregnancies,
the overall incidence of pregnancy complications decreased by
50% in cases where fetal reduction was performed, with a 4.1%
risk of adverse pregnancy outcomes, and the overall preterm
birth rate was significantly lower than in non-reduced twin
pregnancies. The study also recommended that fetal reduction be
performed before 14 weeks, as a significant negative correlation
exists between the gestational age at reduction and the gestational
age at delivery (Kristensen et al,, 2023). This is consistent with
Vieira LA etal. (Vieira et al, 2019), who demonstrated that
patients who reduced from twin to singleton pregnancies had
higher gestational ages at delivery and lower rates of preterm
birth and pregnancy complications without an increased risk of
pregnancy loss.

The routine use of cervical cerclage in DID patients is
controversial. The key concern is the safety of cervical cerclage:
the procedure itself may induce uterine contractions, cause
PROM, or lead to perioperative infection, all of which are
unfavorable for prolonging the interval between deliveries (Arabin
and van Eyck, 2009; Benito Vielba et al., 2019). Initially, we did
not immediately perform cervical cerclage after fetal reduction
due to concerns that the procedure might increase the risk of
intrauterine infection and PROM. However, on the ninth day after
reduction, examination revealed cervical dilation and protrusion of
the amniotic sac. To prevent miscarriage, we performed emergency
cervical cerclage after ruling out intrauterine infection.

In recent years, many studies have described the successful
application of cervical cerclage in DID cases. Zhang et al. (2003)
found that emergency cervical cerclage significantly prolonged the
delivery interval in cases of delayed delivery, and after controlling
for factors such as gestational age, antibiotics, and tocolytics,
emergency cerclage did not increase the risk of intrauterine
infection. Cui et al. (2024) conducted a systematic review of the
application of cervical cerclage in DID pregnancies, identifying
22 articles that met inclusion criteria. The results showed that
patients who received cervical cerclage had a longer delivery
interval compared to those who did not and a lower incidence of
chorioamnionitis and maternal complications. It is hypothesized
that cervical cerclage helps to close the dilated cervix, reducing
the exposure of the amniotic sac to bacteria and the acidic vaginal
environment while also increasing cervical stability, thus reducing
the risks of PROM and chorioamnionitis. In this case, changes in
white blood cell count and C-reactive protein levels observed in pre-
and post-operative blood tests further supported the effectiveness of
emergency cervical cerclage in controlling infection and promoting
postoperative recovery.

DID strategy and its application

In cases of twin or multiple pregnancies, following the natural
delivery of one fetus, uterine contractions often persist, leading to
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miscarriage or preterm delivery of the remaining fetuses, which
can result in pregnancy failure. DID refers to the delivery of the
first fetus in a multiple pregnancy while delaying the delivery of
the remaining fetuses (Cheung et al., 2020). This technique, first
reported in the 1960s as a means to extend pregnancy following
the natural delivery of the first fetus, has garnered attention
over the past few decades (Cheung et al.,, 2020). Numerous case
reports, small case-control studies, cohort studies involving up
to 50 cases, and systematic reviews related to DID have been
published (Cheung et al, 2020; McDonnell and Martin, 2022;
de Frias et al., 2020; Zhang et al., 2022; Feys and Jacquemyn,
2016). Previous case reports have shown that not performing
cervical cerclage after the first delivery did not reduce the risk of
severe preterm birth, and there was no significant improvement
in prognosis or perinatal outcomes (Benito Vielba et al., 2019).
Another multicenter study indicated that DID might extend the
gestational period for the second set of twins and allow for successful
delivery of the second set; however, there is a risk of maternal
complications (Louchet et al., 2020). The gradual implementation of
DID in multiple pregnancies has significantly reduced the incidence
of maternal and neonatal complications, leading to considerable
improvements in perinatal outcomes (Kolben et al., 2019). The
reported average interval between deliveries in DID cases ranges
from 12 to 42 days, with the longest recorded interval extending to
154 days (Cheung et al., 2020; de Frias et al., 2020). Previous studies
have not adequately discussed the impact of management strategies
combining DID and cervical cerclage on prognostic outcomes. This
study suggests that the combination of DID and cervical cerclage
may be beneficial in improving prognostic outcomes. However, there
remains a lack of large-scale studies that systematically describe DID
protocols, maternal morbidity and mortality, and both short- and
long-term outcomes for the children. There are no standardized
treatment protocols or guidelines for this approach. Furthermore,
no randomized controlled trials have been conducted, and there
remains a significant knowledge gap regarding the balance between
the potential risks of DID, such as intrauterine infection and
neonatal sepsis, and its benefits in terms of reducing mortality and
short- and long-term morbidity.

Management measures and controversies
in DID

The standardized management of DID has yet to gain
widespread acceptance, and the optimal treatment protocol remains
under exploration. Common clinical management measures for
DID include bed rest, high ligation of the umbilical cord of
the delivered fetus, infection prevention, fetal lung maturation
therapy, judicious use of tocolytics, magnesium sulfate for fetal
neuroprotection, and emergency cervical cerclage. However, the
effectiveness and safety of these interventions remain highly
controversial.

High ligation of the umbilical cord of the delivered fetus using
absorbable sutures under sterile conditions is recommended by
many scholars, primarily to prevent ascending infections, which
are the most common complications of DID and the leading
cause of DID failure (Feys and Jacquemyn, 2016; Zheng et al.,
2020). Studies indicate that approximately 22% of DID patients
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develop inflammatory conditions such as chorioamnionitis,
thrombophlebitis, and endometritis, with nearly 10% progressing
to postpartum hemorrhage and 6% experiencing placental
abruption (Arabin and van Eyck, 2009). Given these risks, using
antibiotics to prevent infection is particularly crucial. However,
there is no consensus on the choice of antibiotics, duration
of treatment, or administration routes, and no standardized
regimen has been established in clinical practice. Most studies
recommend selecting antibiotics based on cervical secretion
culture results. However, due to the delay in obtaining lab
results and the potential for false negatives, clinicians primarily
rely on broad-spectrum antibiotics for prophylactic treatment
(Raposo et al., 2017; Yodoshi et al., 2015).

The rational use of tocolytic drugs is a critical factor in
determining the success of DID. The primary goal of these
medications is to inhibit uterine contractions, thereby delaying
preterm birth, allowing time for fetal lung maturation, and
facilitating in utero transfer, ultimately reducing morbidity and
mortality in preterm infants. However, the efficacy and safety of
tocolytics remain uncertain. A meta-analysis of 122 trials involving
13,697 women indicated that, compared to placebo or no treatment,
all tocolytic agents—whether used alone or in combination—might
effectively delay preterm birth (Cheung et al., 2020). Haas et al.
(2012) conducted a systematic review and network meta-analysis
of 95 randomized controlled trials on tocolytic therapy, finding
that prostaglandin inhibitors and calcium channel blockers had
the highest potential for delaying delivery and improving neonatal
and maternal outcomes. However, both the American College
of Obstetricians and Gynecologists (ACOG) and the FDA have
repeatedly emphasized that prolonged use of tocolytics does not
significantly prevent preterm birth or improve neonatal outcomes.
Typically, it is recommended that tocolytic therapy should not
exceed 48-72h, as the combined use of two or more tocolytics
may increase the risk of adverse effects, and thus, combination
therapy should be avoided (American College of Obstetricians
and  Gynecologists’ Committee on Practice Bulletins—Obstetrics,
2016). In clinical practice, tocolytics should be individualized
based on the patient’s circumstances, including gestational age,
medical history, severity of adverse reactions, and response
to treatment.

Strict bed rest is also commonly recommended, sometimes
even involving the Trendelenburg position (head down, pelvis
elevated) to prevent preterm birth. However, this is often difficult
to implement effectively due to low patient compliance. A
Cochrane review found that for women with uncomplicated twin
pregnancies, routine hospitalization or bed rest did not provide
significant benefits (da Silva Lopes et al., 2017). Additionally, the
ACOG practice bulletin advises against routine hospitalization
and bed rest for women with uncomplicated twin pregnancies, as
prolonged bed rest may increase the risks of thromboembolism and
muscle atrophy (Gestations and Twin, 2021).

The ethical issues arising from fetal reduction warrant clinical
attention. The implementation of fetal reduction requires careful
consideration of the moral status and rights of the fetus. Some
argue that the fetus, as a potential human, should be regarded
as a potential subject of human rights and entitled to certain
limited rights; any fetus treatment should occur within a strict
ethical and legal framework (Cheong and Tay, 2014). In the
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ethical decision-making process, informed consent from the patient
is crucial. Physicians must thoroughly explain the procedure’s
necessity, risks, and potential outcomes to ensure that patients
make decisions based on comprehensive information. Additionally,
physicians should consider patients' values and wishes, respecting
their choices (Chen et al, 2021). These controversial issues
highlight the need for further research into DID management
to establish more scientifically sound and consistent treatment
protocols, ensuring the safety and effectiveness of care for both
mother and child.

Currently, the widely accepted contraindications for DID
include placental abruption, placenta previa, preeclampsia, fetal
anomalies, PROM in the remaining fetus, intrauterine infection,
and other conditions that necessitate the termination of pregnancy
(Cristinelli et al., 2005). The primary controversies surrounding
DID focus on the gestational age at which it is performed and
the chronicity of the pregnancy. Gestational age at delivery is a
critical predictor of outcomes for preterm infants. Deliveries before
24 weeks of gestation are associated with poor prognoses for the
fetus. However, extending gestation and increasing fetal weight can
significantly improve outcomes, leading more researchers to explore
DID with promising results. Despite this, there is no consensus on
the optimal gestational age for implementing DID. Porreco et al.
(1998) suggest that preterm infants born after 28 weeks of gestation
have a higher survival rate with aggressive neonatal care, but DID
beyond 28 weeks may increase the risk of severe maternal and fetal
complications, such as placental abruption and chorioamnionitis,
potentially leading to adverse pregnancy outcomes. Therefore, they
do not recommend DID after 28 weeks of gestation. Conversely,
a prospective study by Arabin and van Eyck (2009) indicates
that performing DID in twin pregnancies with gestational ages
between 20 and 29 weeks can significantly improve outcomes for
the retained fetus. In a 2020 meta-analysis by Cheung et al. (2020),
it was noted that when the first fetus is delivered between 13 +
0 and 3146 weeks of gestation, DID is an effective strategy for
improving the survival rate of the remaining fetus. However, the
mortality rate of the remaining fetus must also be considered.
Kolben et al. (2019) reported in a study of 14 DID cases that the
mortality rate for the first fetus was 53.3%, while the mortality rate
for the second fetus was 17.6%. Although DID positively impacts
the extension of gestation and neonatal survival rates, the short-
term and long-term outcomes for neonates remain unclear. A
case-control study involving 17 DID cases found that the average
delayed interval was 36 days, with a first-fetus mortality rate of
76% and a second-fetus mortality rate of 5.8%. The short-term
and long-term morbidity rates of the second fetus did not differ
significantly from those of age-matched controls (Zhang et al.,
2022). Other studies also indicate that the short- and long-term
neurodevelopmental outcomes of DID fetuses are comparable to
those of age-matched children (Raposo et al., 2017; Kaneko et al.,
2012). In summary, although there is no standardized guideline for
DID, most studies support considering DID when the gestational
age is less than 28 weeks and no contraindications are present.
Before implementing DID, a thorough and comprehensive
evaluation of maternal and fetal conditions and the level of care
available in the NICU should be conducted to achieve better
perinatal outcomes.
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Recommendations for future research
and clinical practice

This study highlights the potential advantages of combining
fetal reduction with emergency cervical cerclage in the management
of complex twin pregnancies. This strategy not only effectively
prolongs gestation but also reduces the incidence of preterm-
related complications, providing new clinical evidence for
improving the survival quality of the remaining fetus. As illustrated
in Figure4, the combined approach of fetal reduction and
emergency cervical cerclage has demonstrated significant success
in extending the gestational period in twin pregnancies. In this
case, the management of PROM at 16+6 weeks, followed by
fetal reduction at 17+6 weeks and emergency cervical cerclage
at 19+1 week, successfully extended the pregnancy to 39+5
weeks, resulting in the birth of a healthy newborn. This figure
summarizes the study’s background, procedures, and conclusions,
demonstrating the potential clinical application of this treatment
strategy (Figure 4). By combining fetal reduction and cervical
cerclage, this approach not only addresses the immediate
threat of preterm birth but also provides obstetricians with
a new method for managing high-risk multiple pregnancies.
This strategy can potentially improve perinatal outcomes,
especially in cases where existing standard treatments are
less effective (Cheung et al, 2020; McDonnell and Martin,
2022). However, the limitation of this study lies in its nature
as a single case report, lacking support from a large-scale
sample dataset. This may restrict the generalizability of the
findings, making them potentially inapplicable to broader
populations. Therefore, the generalizability and reproducibility
of these findings in other patient populations require further
validation. Successful implementation of this strategy necessitates
consideration of various factors, including the patient’s specific
clinical presentation, the expertise of the medical team, and
the resources available at the healthcare facility. Additionally,
the ethical and psychological issues associated with fetal
reduction must be carefully considered. The patient’s psychological
state, social support, and understanding of the procedure can
all influence the treatment’s outcome (Bardin et al, 2022;
van de Mheen et al., 2015).

Future research should focus on large-scale, multicenter
clinical trials to validate the efficacy and safety of the
of fetal
Additionally, the exploration of novel tocolytic drugs and

combined use reduction and cervical cerclage.
more advanced surgical techniques could further optimize the
management strategies for multiple pregnancies. As a crucial
treatment component, psychological support warrants further
investigation to enhance patient compliance and quality of
life. Establishing standardized management guidelines will
help improve clinical practice consistency and increase the
treatment success rate. Furthermore, conducting follow-up
studies on long-term maternal and neonatal outcomes is
essential for assessing the comprehensive impact of this strategy
(Greenberg et al., 2020; Kristensen et al., 2023).

In summary, DID may be an effective treatment option when
obstetricians face the delivery of one fetus in a twin pregnancy,
as it can improve the survival rate of the remaining fetus and

reduce morbidity. However, parents should be informed of this
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FIGURE 4

Application of combined fetal reduction and emergency cervical cerclage in dichorionic diamniotic twin pregnancy. Note: This illustration depicts the
treatment process and outcomes of combining fetal reduction and emergency cervical cerclage in a dichorionic diamniotic twin pregnancy. The
background information highlights the increased incidence of multiple pregnancies due to the widespread use of ART, which elevates the risk of
preterm birth. During the study, PROM occurred at 16+6 weeks, followed by fetal reduction via intrafetal potassium chloride injection at 17+6 weeks to
remove the fetus with ruptured membranes. Emergency cervical cerclage was performed at 19+1 week to stabilize the uterine environment. The result
was a successful extension of the pregnancy to 39+5 weeks, culminating in the birth of a healthy newborn. The conclusion indicates that this
combined treatment strategy significantly extended the gestational period and reduced the risk of preterm birth.

procedure’s potential risks and benefits. It is recommended that
standardized management protocols for DID be established as
soon as possible. In this report, we present a rare case where
proactive fetal reduction combined with emergency cervical cerclage
successfully allowed the remaining fetus in a twin pregnancy, which
did not experience PROM, to be delivered after a 160-day latency
period. This case may represent the longest successful DID case
recorded to date.

Conclusion

This study reports a case of dichorionic diamniotic twin
pregnancy in which one fetus experienced PROM at 16+6
weeks. By employing fetal reduction and emergency cervical
cerclage, the gestation of the second fetus was successfully
extended to 39+5 weeks,
of 160 days Figure 4 summarizes the treatment strategy used in

resulting in a total extension

this study, demonstrating that the combination of fetal reduction
and emergency cervical cerclage significantly prolonged the
pregnancy and reduced the risk of preterm birth. These findings
suggest that, in cases of PROM in dichorionic diamniotic
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twin pregnancies, the combined approach of proactive fetal
reduction and emergency cervical cerclage may be an effective
clinical strategy to extend gestation and mitigate the risk of
preterm birth.

However, as this study is based on a single case report, the
generalizability and reproducibility of the results require validation
through larger-scale studies. Future research should focus on
collecting more similar cases and conducting comparative studies
to verify the effectiveness and safety of this strategy. Additionally,
the exploration of other potential tocolytic strategies and advanced
surgical techniques is necessary to further optimize the management
of multiple pregnancies. Furthermore, research should address
the psychological support and ethical considerations following
fetal reduction to ensure comprehensive and compassionate
medical care.

In conclusion, this case report highlights the potential
advantages of combining fetal reduction with emergency cervical
cerclage in managing complex twin pregnancies. While the study is
based on a single case, larger-scale research is needed to confirm its
generalizability and safety. Nonetheless, it provides valuable clinical
insights and data to support the future management of multiple
pregnancies.
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