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Introduction: Higher-order pregnancy is considered as a high-risk pregnancy, followed by various maternal and foetal complications.
The diagnosis and management of higher order pregnancy have abundant and complex challenges, especially in rural areas where
antenatal care (ANC) is often inadequate. Late booking and low awareness of complications necessitates priority management and
referral to a tertiary center for fetal medicine expertise. This is our experience managing a spontaneously conceived quadruplet
pregnancy delivered prematurely in a low-resource setting.

Case Presentations: A 27-years-old primigravida of 7.5 months of gestation presented with preterm labor. Her membrane was
intact, and she noted active fetal movements. Her history was notable due to her pregnancy being spontaneously conceived and that her
antenatal consultations had mistakenly identified her pregnancy as a triplet pregnancy. At presentation, her fundal height was 49 cm,
and her cervix was 5-6 cm dilated. As she was in active labor, she underwent an emergency caesarean section. Four neonates were
delivered but only two were transferred to the neonatal intensive care unit due to infrastructure limitations. She made an uneventful
recovery and was discharged 2 days later. However, only two of four neonates eventually survived. This quadruplet pregnancy
signified the pertinent complications of multifetal pregnancy: misidentification of chorionicity; preterm delivery; and early neonatal
deaths due to prematurity.

Conclusion: Higher order pregnancies present their own challenges for diagnosis and treatment. Preterm delivery and its associated
neonatal complications are well-known complications, and a multidisciplinary management is crucial.
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Introduction
Higher-order pregnancy is defined when more than two (multiple) fetuses are present simultaneously in the uterus.'=
Such high-risk pregnancies can be the result of a single zygote duplication (monozygotic) or multiple zygotes duplication
(multizygotic). Once implanted, the zygotes may further divide, producing multiple fetuses that may or may not share the
same placental mass/chorions and/or the same amniotic sac. Increased rates of ovulation induction, assisted reproductive
technologies (ARTs), and advanced maternal age at conception have all been linked to an increase in the occurrence of
higher-order pregnancy worldwide.®> The incidence of pregnancies with higher-order pregnancy ranges from 0.01% to
0.07%.' Reports of triplet pregnancies abound, but quadruplet pregnancies, especially when conceived naturally, are
exceedingly rare, with estimates around 1/512,000 to 1/677,000 births.*>

Both maternal and foetal complications including miscarriage, preterm birth, low neonatal birthweight, caesarean
delivery, neonatal deaths, hypertension in pregnancy, anaemia, hyperemesis gravidarum, gestational diabetes mellitus and
psychological disorder are linked to higher-order pregnancies.®’” The National Institute of Clinical Excellence (NICE)

states that up to 75% of all triplet pregnancies are born prematurely before 35 weeks of gestation.® No similar data exist
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for quadruplets, but case reports in the literature consistently report preterm deliveries before 34 weeks.* Antunes et al
reported that from their experience and literature review, quadruplets tended to deliver around 32 weeks with birth-
weights not exceeding 1500 grams.*

Previous studies reported that neonates born from higher-order pregnancy (triplets and quadruplets) tended to have
lower 1 minute APGAR scores (7.27 vs 7.83, p = 0.001) and 5 minutes APGAR scores (8.61 vs 9.12, p = 0.0001) than
twin pregnancies.” Triplet or higher-order births had an increased likelihood of receiving 1 dose of surfactant when
compared to singletons (88.3% vs 80.9%).'"® According to Umeora et al, higher-order pregnancies have increased
perinatal mortality rates when compared to singletons (276/1000 vs 71/1000 live births)."

In pregnancies involving triplets and above, they should always receive tertiary centre referral and foetal medicine
care. Novel complications, such as twin-to-twin transfusion syndrome, may arise between the fetuses.'' In addition,
delivery must be carried out by caesarean section.® However, such access may not always be possible in low-resource
settings, including Indonesia. Despite there being a tertiary hospital with foetal medicine expertise, not all quadruplet
pregnancies are managed there, as this case describes. No reimbursement of travel costs, lack of affordable accommoda-
tion arrangements, lengthy referral waiting times and the lack of widespread availability of foetal medicine teams may
deter patients from regular follow-ups at tertiary centres.'?

Based on these issues, the diagnosis and management of higher order pregnancy have their own challenges, especially
in rural areas where antenatal care (ANC) is usually inadequate, accompanied by more limited diagnostic and treatment
options. In addition, a spontaneous quadruplet pregnancy is even rarer, and the lack of patient understanding may further
complicate the management. We present a case that highlights the lack of patient awareness of the high-risk nature of her
pregnancy whilst demonstrating the subsequent management and dire outcome of such a high-risk case.

Case Description

This case report is reported according to the CARE guidelines and is exempt from ethical review procedures as defined
by the policy from our local hospital (Dr Hasan Sadikin General Hospital) ethical committee.'* The patient has given us
permission to present her case details and the accompanying images and written informed consent was obtained.

A 27-years-old primigravida of 7.5 months of gestation presented to our regional hospital in Garut, Indonesia, with
regular contractions for the past 12 hours. Her membrane was intact and she reported active fetal movements. She was
referred to our facility from a private clinic due to preterm labour.

Her history was noted that she had previously been married for 6 years but had suffered from primary infertility. Her
menstrual cycles were irregular, but she denied any formal diagnosis of polycystic ovarian syndrome or other causes of
oligomenorrhea. Prior to this pregnancy, she recounted a consultation with a general gynaecologist for regulating her
menstrual cycles. She was prescribed only combined hormonal contraceptive pills. She denied the prescription of ovarian
induction drugs, and she had not presented to a fertility centre. There was no history of twins in the patient’s family nor
in her husband’s family.

Attempts to trace her antenatal care (ANC) documents were unsuccessful. Several lines of contact were pursued with
the obstetrician caring for her in early pregnancy, but there were no replies. Based on her account, she had her first
antenatal visit at around 4-5 weeks of gestation. Her history was notable for severe nausea and vomiting during
pregnancy, which appeared around 6—7 weeks of gestation. She learned that her pregnancy was a quadruplet pregnancy
during her initial visit. However, during her subsequent visits, her obstetrician could only identify triplets. She underwent
her antenatal visits in Cirebon, Indonesia, but at around 7 months of gestation, she relocated to her hometown of Garut,
Indonesia, with plans to deliver there. Even after relocating, she underwent all her antenatal care with a local obstetrician.
She denied any recommendations or requests for transfer/referral to a tertiary centre with foetal medicine expertise.
A timeline of her antenatal care and her subsequent presentation to our hospital is presented in Figure 3.

At presentation, her vital signs were within normal limits. Her obstetrical examinations revealed a fundal height of
49 cm, abdominal circumference of 120 cm. Her contractions were regular and increasingly powerful. The first and
the second fetuses were cephalic, the third one was breech. All fetuses had normal fetal heart rates (152, 148, and 136
beat per minutes, respectively). A bimanual examination revealed a completely effaced cervix with an opening of 5—6 cm
and intact membranes.
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Table | Neonatal Details of Patient’s Quadruplet

Quadruplets | Sex Weight | Presentation | APGAR Scores
(grams) at | minute/5 minutes

First Female | 1710 Cephalic 2/4

Second Female | 1620 Cephalic 2/4

Third Male 1730 Breech 2/4

Fourth Female | 1030 Breech 2/4

She was immediately transferred to the theatre to undergo an emergency caesarean section. Members of the neonatal
team were present in the operating room at the start of the caesarean section. A low transverse incision was made on the
lower uterine segment. To our surprise, her pregnancy was indeed a quadruplet pregnancy with the neonatal details listed
in Table 1. The fetuses in cephalic presentation were delivered routinely. The fetuses in breech were delivered by footling
extraction (neonate 3) and breech extraction (neonate 4). There was little difficulty in delivering the fetuses due to their
relatively small sizes, despite the different fetal presentations. The placenta was removed by a controlled traction of the
placenta (Figure 1). An intrauterine device was inserted during the C-section. Intraoperative bleeding was 400 cc. After
the surgery, a close examination of the placenta demonstrated that it was quadrichorionic quadriamniotic.

Due to the low APGAR scores, her neonates were resuscitated in the operating theatre and immediately transferred to
the perinatology ward but only two could be transferred to neonatal intensive care unit (NICU) due to the lack of
available cots (Figure 2) with only ventilators, syringe pump, and infusion pumps were the equipment available here.
Efforts were made to refer the remaining neonates to a nearby hospital with available NICU cots. However, the parents

4-5/40 Up to 28/40 32-33/40
Preterm labor and
delivery by Caesarean

First ANC and Subsequent ANC and
quadruplet diagnosis mistaken diagnosis of section; delivery of

Cirebon, 163 km from triplet pregnancy quadruplets
arut) (Garut)

Figure | Antenatal Care and Delivery Timeline.

Figure 2 Placenta under examination, (left) fetal side, (right) maternal side.
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Figure 3 The four neonates.

refused such care despite our repeated offers. Their refusal was due to their lack of funds to cover the travel costs
between the hospitals as we would have transferred the neonates to a tertiary facility in another city. Eventually, two
neonates passed away (neonates number 3 and number 4) due to respiratory distress syndrome whilst the other two
neonates survived. They were discharged after spending 3 weeks in care.

The mother was transferred to the obstetric ward post-surgery. She received continuous infusion of oxytocin in the
ward for the first 24 hours postpartum as per local hospital protocol. She was monitored for potential complications,
particularly postpartum hemorrhage and uterine atony. She made an uneventful recovery and was discharged 2 days post-
surgery. Both the mother and the infants were encouraged to attend further follow-ups at the hospital.

Upon further follow-up, the mother and the infants have not presented again to our clinic. However, the authors
managed to contact her by phone. On her account, the two surviving infants have grown well whilst hitting the
appropriate milestones. She has not provided further details on any complications or other developmental concerns.
As for the mother, she did not have any postnatal follow-ups, despite our encouragement. She did not describe any
problems regarding her health.

Discussions
Higher Order Pregnancy

A multiple gestation can result from the division of a single fertilized ovum (monozygotic), the fertilization of numerous
eggs simultaneously (multi-zygotic), or even from the combination of the processes. The time of the fertilized ovum
splitting determines the pregnancy chorionicity in monozygotic pregnancies.'® It was a coincidence that this pregnancy
was quadrichorionic quadriamniotic, with similar reports elsewhere.'>'7 In theory, there could be different mechanisms
leading to quadruplet pregnancy, including monochorionic, dichorionic, and trichorionic quadriamniotic pregnancy. Such
combinations would be subject to additional risks of complications unique to such arrangements, including twin-to-twin
transfusion syndrome and selective intrauterine growth resistance.'>'®

Higher-order pregnancies are also either monozygotic or multizygotic.'® Monozygotic quadruplets would all produce
neonates of the same sex, whilst multizygotic quadruplets may be all female, all male or a combination of both.'® Our
case was a multizygotic quadruplet pregnancy due to there being 3 female neonates and 1 male neonate.

Numerous variables have been linked to an increased likelihood of multiple pregnancies. The risk factors for multiple
pregnancies are different for monozygotic and multizygotic pregnancies. Due to the small case series and data limita-
tions, it is challenging to identify any risk factors for quadruplet and higher order births. In our case, the patient received
contraceptive pills due to her irregular menstrual cycles. There has been evidence of multiple pregnancies being linked to
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contraceptive pills and the following time interval after their discontinuation. This theory is based on the hypothesis that
gonadotropin secretion may increase soon after pill withdrawal, perhaps leading to numerous pregnancies.'”

Higher order pregnancies are typically linked to substantial maternal and fetal morbidity and mortality. Preterm labor, placenta
abruption, cervical incompetence, cardiopulmonary disorder, preeclampsia, and gestational diabetes mellitus are among the well-
documented maternal problems.'® Preterm labor is due to the inability of the uterus to accommodate the high number of fetuses
and the accompanying amniotic fluid.*'® There may be additional complications such as intraventricular hemorrhage, twin to twin
transfusion syndrome, congenital abnormalities, respiratory distress syndrome, and ultimately perinatal death.'

Challenges of Antenatal Care in Higher Order Pregnancy

Close prenatal monitoring and regular antenatal visits are a prerequisite since preterm delivery and development abnormalities are
the main causes of neonatal mortality and disability in multiple pregnancies. In our case, the patient’s antenatal visits were sporadic
and inadequate for a high-risk quadruplet pregnancy. Another issue with higher-order pregnancy is determining the chorionicity of
the pregnancy and a systematic assessment of all the fetuses. There is a risk of mislabeling and misidentifying the fetuses with
a non-standardised approach. This occurred in our patient as she was falsely informed that her pregnancy had spontaneously
reduced to a triplet pregnancy during her antenatal visits. Such misidentification would have resulted in a non-standardised
numbering and mapping of the fetuses, resulting in one fetus missing from the evaluation.

Another issue is the higher risk of genetic syndrome and congenital abnormalities that may be present in the fetuses. Near the
end of the first trimester, singleton pregnancies would be eligible for noninvasive prenatal screening. However, such screening
methods are often inaccurate for higher-order pregnancies. In resource-limited settings, such options are often limited or
unavailable. Thus, ultrasound is often the only screening method available. This is, in part, due to an initiative by the
Indonesian government to provide an ultrasound machine to every community primary healthcare center (Pusat Kesehatan
Masyarakar).>° However, the widespread availability of examiners adept at performing ultrasound for high-risk pregnancies is not
yet achieved.

If a higher-order pregnancy is discovered, such as in our case, a referral to a fetal medicine center is imperative to allow
a systematic and detailed ultrasound assessment of the fetuses, along with a detailed delivery plan. In an ideal setting, periodic
ultrasound assessment would also be carried out to measure cervical lengths and hence, identify the indications for a prophylactic
cerclage. Additional diagnostic tests, such as advanced imaging or genetic testing, could have confirmed the zygosity and
chorionicity, providing better clarity on the pregnancy’s nature and associated risks. However, there is little evidence that
noninvasive prenatal testing (NIPT) can be used for higher-order pregnancies. Whilst there has been a report on the use of
NIPT for triplets, no official recommendations are endorsing NIPT beyond twin pregnancies.”'*> Nevertheless, prophylactic
cerclage is not recommended for use in twins and/or higher-order pregnancies for solely preventing preterm delivery.”**
Unfortunately, our patient did not receive such care, and her high-risk pregnancy was managed antenatally as if it was a low-
risk pregnancy. The refusal of intercity referral by the parents warrants further investigation into potential cultural, financial, or
logistical barriers that influenced their decision. Whilst patient’s autonomy with regard to her desired place of care should be
respected, the lack of initiative to recommend an immediate referral to a tertiary hospital with neonatal intensive care facilities was
alarming.

Delivery Management

Higher-order pregnancies, such as a quadruplet pregnancy, constitutes a very high-risk category. A multidisciplinary
approach is necessary for a safer transition into motherhood. Successful outcomes depend not only on the consultant
obstetrician but also on the early involvement of neonatologists and anesthesiologists for assessment and management
planning. Multiple pregnancies are linked to higher perinatal mortality than singleton pregnancies, primarily due to
preterm delivery and its subsequent consequences.

Caesarean sections are the preferred common delivery method in higher-order pregnancies.15 1923 Transverse incisions in the
lower uterine region are indicated in most cases. An adequate myometrial incision line advances upward in circumstances where
uterine effacement is adequate and uterine internal ostium is opened.”® Despite having similar techniques, adequate planning is
imperative due to several important caveats. First, the placenta is larger, bulkier and frequently found near the anterior corpus of
the multiple pregnancy, which could lead to placenta previa with large blood vessels being present. Second, there is evidence to
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recommend a U-shaped incision followed by a sharp dissection the lower uterine segment. This is to prevent the uterine incision
extending to the lateral plexus of arteries and veins. Third, caution is necessary prior to rupturing each amniotic sac in view of the
possibility of fetal malpresentation.”® In our case, a transverse incision of the lower uterine segment was performed, rupture of
each amniotic sac was carried out and the surgery went smoothly.

Neonatal Management

There is a higher risk of poor perinatal outcomes when the pregnancy is term or near term when multiple pregnancies are delivered
vaginally compared to caesarean section.?’ Interestingly, there was no conclusive evidence of any differences in maternal death or
serious morbidity between planned vaginal delivery and caesarean section (risk ratio [RR] = 0.86, 95% confidence interval [CI]:
0.67—1.11) nor was there a significant difference between planned vaginal delivery and caesarean section in terms of perinatal or
neonatal death or serious neonatal morbidity (RR = 1.15, 95% CI: 0.80-1.67). Moreover, a lower 5-minute APGAR score was less
common for planned caesarean sections if the first twin is in vertex presentation and the fetuses weighing at least 1500 g or reach at
least 32 weeks’ gestation.””® In our case, the local hospital protocol required us to deliver any higher-order pregnancy, starting
from a triplet pregnancy, with caesarean section. This was due to fears of malpresentations obstructing labor progress, including
the entanglement of umbilical cords when the membranes are ruptured.

Another challenge was in reducing perinatal mortality in such a high-risk pregnancy. There is still large disparity in perinatal
mortality across various regions in Indonesia. Perinatal mortality affects up to 1.5% of total births in Indonesia. The lowest
perinatal mortality rate is in the island of Java at 1.3% of total births, whilst the highest is in the West Papua area at 2.5%.*
However, within Java itself there are still a lot of variations and differences depending on the availability of hospitals and the
supply of NICU cots. The shortcomings of this case reflect the challenges in providing adequate neonatal intensive care facilities
evenly across regions. As noted from a previous study on patient’s awareness of obstetric danger signs and this patient’s own
account, she was unaware that there was a significant risk of preterm delivery from the start of her pregnancy. As such, she did not
recognize the signs and symptoms of her impending preterm delivery and hence, she did not make the necessary preparations
beforehand. The patient’s unawareness of preterm labor signs reflects systemic issues, including insufficient patient education and
gaps in community health worker training. This also reflected a failure of the health professionals involved in her care, who did not
pressure her on making a referral to a tertiary care facility with adequate NICU availability.>

Infrastructure-wise, the hospital was also unprepared for such delivery at such a short notice. Being a district general
hospital, the NICU beds were very few and since this patient had not booked into our hospital, there were no contingency
plans for her delivery and the neonatologists had not been aware of such high-risk pregnancy in the community. Thus,
immediately post-delivery, not enough NICU cots were available, leading to only two neonates surviving.

Following delivery, postpartum depression was a feared complication due to the deaths of her two neonates. Research
has shown that perinatal death could trigger a depressive episode.>' Postpartum depression is notable, particularly for
those with a prior history of depression.*” Postpartum depression may also lead to untimely deaths in the mother if not
treated appropriately.>® Providing structured support programs could have mitigated the psychological impact on the
patient.>® Unfortunately, our patient declined further counselling by our psychiatric team post-discharge. Efforts on
contacting the patient have not been fruitful in encouraging her to attend counselling sessions.

Studies reported in advanced settings show that the majority of cases managed have yielded favorable outcomes.>**
Comparing the outcomes of this case with similar cases in better-resourced settings could illustrate the impact of systemic factors
and provide insights into potential improvements. Whilst preterm deliveries were reported in many case reports, the provision of
quality neonatal intensive care would ensure no long-term sequelae in the neonates. The latest study by Rasmussen et al compared
adverse outcomes on quadruplet pregnancies with and without fetal reduction.® They demonstrated that quadruplet pregnancies
reduced to twins and singleton pregnancies had fewer adverse outcomes with significant reductions in preterm delivery.*®
However, they reported that despite fetal reduction being performed, the outcomes were still poorer than dichorionic diamniotic
twins. Unfortunately, such aggressive approach is not possible in Indonesia due to the national law barring selective fetal reduction
in higher-order pregnancies in the absence of congenital anomalies.*” To address challenges in our setting, with limited maneuvers
sanctioned by the law, preventive measures would be key. Early identification of high-risk pregnancies by community healthcare
workers should be prioritized. Providing them with extra training and developing robust integrative referral protocols should be
considered as viable public health programs.
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Conclusion

Managing a quadruplet pregnancy in a low-resource setting with limited neonatal intensive care unit availability is
challenging and may be associated with a poorer prognosis. An immediate referral to a fetal medicine centre in a tertiary
referral hospital to allow a multidisciplinary approach should have been arranged early in pregnancy.

Abbreviations
ANC, Antenatal care; ARTs, Assisted reproductive technologies; NEC, necrotizing enterocolitis; NICU, Neonatal
intensive care unit.
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