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Abstract

Objective: The goal of this review is to provide a succinct, yet comprehensive, guide to the antepartum management of multiple gestations.

Methods: This narrative review on twins and multiple gestation provides a concise guide for providers with this ever-growing patient 
population. PubMED was utilized for literature search. Each reference was evaluated and graded for quality of evidence by US Preventative 
Services Task Force and Cochrane Review guidelines. Screening, surveillance, and management strategies are delineated succinctly and 
organized by type of multiple gestation being managed from the lowest risk dichorionic twin pair to the increasingly escalating risks of twins 
and higher order multiples sharing a placenta and/or amniotic sac. 

Results: The incidence of twin pregnancies has grown over the past several years, due in large part to delayed reproductive timing and surge 
in assisted reproductive technologies. Twin pregnancies are associated with higher morbidity for both gravidas and offspring, warranting 
evidence-based approach in counseling and management. 

Conclusions: We note the important differences among multiples in chorionicity and amnionicity, in the importance of close surveillance and 
early delivery. Graded clinical pearls and evidence-based recommendations are presented to guide obstetric providers. 
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Introduction

The incidence of twin pregnancies has grown over the past 
several decades. The observed increase in twining is mostly 
attributable to two etiologies: 1) increased use of assisted 
reproductive technology (ART), which is associated with 
increased risk for multiples, and 2) shift toward childbearing 
later in life or delayed reproductive timing, which is more likely 
to result in spontaneous multifetal gestation even without use 
of ART; (Figure 1) [1-4]. Multiple gestations pose increased 
risk for both the pregnant person and her fetuses as noted in 
(Table 1) [1,5-9]. Maternal mortality increases 2.5-fold during 
multiple gestation compared to a singleton pregnancy [10]. In 
general, the mean gestational age at delivery of twins is about 
35 weeks for multiples [10-12]. More clinically meaningful is 
the increased incidence of very premature delivery at less than 
32 weeks, which occurs in 1.6% of singletons and 12% of twins 
[12]. This increased prematurity burden leads to a significantly 

higher incidence of low birth weight; birth weights of less 
than 1500 g are 10 times more common than in singletons. 
Further, the stillbirth rate in twins is doubled. In aggregate, 
these complications result in a significantly higher perinatal 
mortality rate in all twins, approximately 3 times higher than 
their singleton counterparts [7]. 

Understanding the most up-to-date management of these 
pregnancies is critical for patient counselling and identifying 
patients in need of referral to specialists for support, assistance, 
and guidance. This narrative review has a broad scope targeting 
multiple gestations in clinical care and is comprehensive in 
its aim. The intent of this narrative review is to offer a concise 
outline of the management of spontaneous multiples to help 
guide providers with a specific focus on diagnosis, surveillance, 
and antepartum management. Our narrative review outlines 
risk pertinent to each type of multiple along with evidence-
based clinical strategies uniquely suited to minimize such risks 
to achieve healthy pregnancy outcomes.
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Our objective for this review is to provide a succinct, yet 
comprehensive, guide to the antepartum management of 
multiple gestations. Given the broad scope, the format utilized 
constitutes a narrative review. 

Methods

We utilized PubMED to search the obstetric literature. We 
reviewed previously published review articles, primary 
research articles, and society recommendations published 
from the year 2000 to today in the English language in 
human subjects. Once we achieved our aim in identifying 
representative studies and manuscripts to support each key 

point in our review, this author group reached a consensus 
of adequate sourcing to support our statements and clinical 
practice recommendations.

Key statements, updates, and recommendations for clinical 
practice are scored by quality of evidence; see (Tables 2-3). 
A comprehensive review of the systematic review, articles 
included, and level of evidence can be seen in Supplemental 
Table 1 and Supplemental Figure 1. Levels are scored and 
recorded in the reference section after each source. Provision 
of guidelines and recommendations rooted in evidence 
are intended to direct clinicians to the best management 
and reduce medico-legal risk in these high-risk pregnancies 

Figure 1. Epidemiology of twins and multiples in the US.

Table 1. Maternal and fetal morbidity associated with twin and higher order multiple gestations.

Maternal Fetal

Hypertensive disorders of pregnancy

Pruritic urticarial papules and plaques of pregnancy 

Iron deficiency anemia

Acute fatty liver of pregnancy

Thromboembolic events

Placental abruption

Preterm labor

Preterm premature rupture of membranes

Intra-amniotic infections

Intrahepatic cholestasis of pregnancy

Postpartum hemorrhage

Cesarean delivery

Gestational diabetes

Postpartum depression

Mortality

General

Preterm birth

Fetal growth restriction

Growth discordance

Birth anomalies

Miscarriage

Fetal demise

Monochorionic Specific

Twin-twin transfusion syndrome

Twin anemia polycythemia syndrome

Monoamnionic Specific

Cord Entanglement
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[13,14]. References were evaluated and graded for quality as 
outlined by the US Preventative Services Task Force (USPSTF) 
and Cochrane Review. 

Multiple Pregnancy

Biology of twinning

The process of human ovulation typically proceeds with 
follicle stimulating hormone (FSH) driving a signaling pathway 
that manifests in selection, maturation, and release of an 
oocyte from a singular, dominant follicle. Dizygotic twinning 
occurs when more than one follicle matures and each releases 
their oocyte into the Fallopian tubes. Dizygotic twins are 
otherwise known as fraternal twins or non-identical twins. 
Dizygotic twins may or may not share the same sex but typically 
are conceived by a singular maternal-paternal pair [15]. Rarely, 
dizygotic twins may not share the same father and be hetero-
paternal because of superfecundation—fertilization of two 
or more ova during the same cycle from sperm from different 
males inherently via separate acts of sexual intercourse [15].

Conversely, monozygotic twinning occurs when there is 
the typical release of a singular oocyte from the dominant 
follicle and fertilization occurs. It is followed by division of the 
resulting zygote. The timing of the division dictates the type 
of twinning that occurs. Monozygotic twinning will result in 
a dichorionic-diamniotic twin pair when the division occurs 
day 0-3. A monochorionic-diamniotic twin pair occurs when 
the division occurs between day 3 and 8. Division between 

days 8 and 13 generates a monochorionic-monoamniotic 
twin pregnancy. Conjoined twins consequently results when 
division process begins after day 13 [16].

Vanishing twin syndrome

Twins and high order multiples are conceived at a higher 
frequency than their corresponding birth rate. A fetus may 
undergo an arrest in development and subsequent resorption 
as the remaining fetus(es) continue to grow and mature; this 
biologic occurrence is categorized as a “vanishing twin” and 
may be demonstrated on ultrasound. In general, surviving 
twins have a good prognosis but data have implicated 
increased risk for low birth weight in the surviving twin [17].

Establishment of chorionicity and amnionicity

Twins and multiple gestations that share placentation and/or 
amnionicity add additional concerns with respect to risks and 
management strategies. Accordingly, defining chorionicity 
and amnionicity is paramount in guiding all parameters of 
the pregnancy. Physicians utilize ultrasound to define fetal 
number, chorionicity, and amnionicity. When dating by 
ultrasound in setting of unknown last menstrual period (LMP), 
the crown-rump length (CRL) of the largest fetus is utilized; 
this strategy has been selected to avoid using the CRL of a 
fetus with early growth pathology [17]. 

Several guiding principles are used to define chorionicity 
including membrane thickness, number of membrane layers, 

Table 2. Scoring system for quality and level of evidence for curated articles.

Ia Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

IIa Evidence obtained from at least one well-designed controlled study without randomization

IIb Evidence obtained from at least one other type of well-designed quasi-experimental study

III Evidence obtained from well-designed non-experimental descriptive studies, such as comparative studies, correlation studies and 
case studies

IV Evidence obtained from expert committee reports or opinions and/or clinical experience of respected authorities

Table 3. Strength (GRADE) of recommendation.

A At least one randomized controlled trial as part of a body of literature of overall good quality and consistency addressing the 
specific recommendation (Evidence levels Ia or Ib)

B Well-controlled clinical studies available but no randomized clinical trials on the topic of the recommendations (Evidence Levels 
IIa, IIb, or III)

C Evidence obtained from expert committee reports or opinions and/or clinical experiences of respected authorities, indicates an 
absence of directly applicable clinical studies of good quality (Evidence Level IV)

D Recommended best practice based on the clinical experience of the authors

Ryan R, Hill S. How to GRADE the quality of the evidence. Cochrane Consumers and Communication Group. 2016. Available at http://cccrg.
cochrane.org/author-resources. Version 3.0 December 2016; www.ahrq.gov (US Preventive Services Task Force)

http://cccrg.cochrane.org/author-resources. Version 3.0 December 2016
http://cccrg.cochrane.org/author-resources. Version 3.0 December 2016
http://www.ahrq.gov
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number of placental sites, presence of the lambda or T-sign, 
and other composite measures; (Figure 2) and (Figure 3). 
Composite measures would include ability to discern the 
number of placental masses, number of gestational sacs, 
number of fetal poles, and whether fetal sex is concordant/
discordant. The number of yolk sacs usually equates to the 

number of amnions. Membrane thickness in monochorionic 
(MC) pairs has been described subjectively as “thin” or 
“whispy”; this description has been investigated using 
numerical measurement with thresholds for thickness ranging 
from <1.0-2.0 mm [18-20].

 

 
Figure 2. First trimester ultrasound and chorionicity/amnionicity.

 
Figure 3. First Trimester membranes and sonographic markers.
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Genetic Screening and Testing in Multiples

Screening

There is currently no clear standard of screening for 
chromosomal anomalies in multiples [21]. There is an 
increased risk in anomalies in twins primarily due to the 
increased likelihood of twinning with advanced maternal 
age [17,21]. Further, zygosity has been shown to impact the 
results of genetic testing in multiples. In monozygotic twins, 
the risk for aneuploidy is the same as singleton pregnancies, 
and both fetuses are either affected or not affected. However, 
in dizygotic twins, the risk that one fetus is affected by 
aneuploidy is doubled as each twin has its own individual risk 
for aneuploidy. The risk of the whole pregnancy being affected 
by aneuploidy is calculated by the sum of the individual 
risks of both fetuses. In multiples beyond twins, if separate 
chorions, then the pregnancy specific risk for aneuploidy can 
be calculated by multiplying the singleton risk by the total 
number of fetuses. Screening modalities are outlined in (Table 
4) [4,17,21-27].

Due to the risk of vanishing twin or vanishing fetus 
multiple marker serum screens should be interpreted with 
caution. A “normal” twin may be offset by an abnormal twin 
or alternatively abnormal values may be projected due to a 
vanishing fetus that may or may not be evident on ultrasound 
[21]. 

Diagnostic testing

The primary questions regarding diagnostic genetic testing 
in twins involve the ability to reliably ascertain that each fetus 
is being equally sampled (if applicable) and if there is greater 
risk in fetal loss. To ensure sampling of each amniotic sac in 
the case of a dichorionic (DC) pregnancy, multiple modalities 
can be used including instilling colored dye into the initial 
sac during amniocentesis, injecting your needle through the 
separating membrane, or merely leaving the needle in the 

initial sac as a placeholder [28]. It is currently unclear if there 
is an increased risk for fetal loss during amniocentesis and 
chorionic villus sampling in multiples. Some studies have 
shown no increased risk [29], while other articles have shown 
that there may be an increased risk [17,30]. Patients should 
be counseled appropriately on the risks of these procedures 
as well as the current uncertainty regarding increased risk in 
multiples.

Nutrition, Maternal Activity, and Exercise in Multiple 
Gestation

Ideally women begin prenatal vitamin with folic acid 
supplementation preconception to ensure that adequate 
folic acid levels are present in the first 42 days of conception 
during the bulk of organogenesis; such strategy aids in 
prevention of open neural tube defects (ONTD). Most prenatal 
vitamins include 0.4-0.8 mg folic acid, which falls short of the 
recommended 1 mg folic acid daily supplement in twins and 
high order multiple gestation [31]. 

While all prenatal vitamins include iron, requirements to 
prevent anemia vary in multiples varies by trimester: 30 
mg daily (first trimester) and 60 mg daily (second and third 
trimesters). A good clinical practice in multiple gestation is to 
monitor blood count and iron profile each trimester as low 
ferritin even in the setting of normal hemoglobin can trigger 
symptoms of restless leg syndrome, low energy/fatigue, 
irritability/moodiness, difficulty concentrating, and insomnia/
poor sleep [32].

Women must consume 100 mg protein daily to achieve 
adequate protein intake for multiple gestations. Animal-based 
protein is more easily absorbed than plant-based sources. 
Hence, vegan diets should be carefully monitored to ensure 
adequate intake of lentils, legumes, beans, tofu, nuts, and 
seeds. Modern protein bars and shakes and flavored peptide 
supplements serve as additional healthy options [33,34].

Table 4. Genetic screening in multiples.

Screening Modality Considerations

First Trimester Screen

Monochorionic Dichorionic

NT measurements are averaged and calculated as 
single risk estimate. 

Increased NT of one twin may be early sign of 
TTTS.

Each fetus is treated as separate with NT as 
separate risks. Each twin has its own independent 
risk and overall pregnancy risk is based on 
combined risk of both twins. 

An unaffected twin can mask affected twin.

Maternal Serum Screen ↓ PAPP-A, ↑ HCG, ↑ inhibin associated with preterm birth

Noninvasive Prenatal Testing tFF can be up to 35% higher, but fetal fraction per twin is lower

May be particularly helpful for screening T21

NT: Nuchal Translucency; TTTS: Twin-Twin Transfusion Syndrome; tFF: Total Fetal Fraction; PAPP-A: Pregnancy Associated Plasma Protein-A; 
HCG: Human Chorionic Gonadotropin; AFP: Alpha Fetoprotein; T21: Trisomy 21.
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In multiple gestations, women should increase their daily 
intake by 300 calories/fetus in the first trimester, 340 calories/
fetus in the second trimester, and 452 calories/fetus in the 
third trimester. Given the expanding gravid uterus and 
side effects of slowed motility with the progesterone of 
pregnancy, many women with multiple gestation struggle to 
maintain adequate intake; such situations should be treated 
with antiemetics, antacids, and motility agents. Activity and 
exercise recommendations in multiple pregnancies remains 
unclear with no official recommendation [35,36].

Antepartum Twin Management: Surveillance of 
Growth and Fetal Status

Twin and high order multiple pregnancies carry the inherent 
risk for abnormal growth pattern and require surveillance 
beyond the fundal height surveillance. Moreover, biometry 
measurements in twins normally vary from singletons 
throughout the mid and late trimesters; this effectively 
generates a twin-specific growth trajectory [37,38]. Despite the 
evidence mounting that twin growth should be followed by 
referent metrics specific to twins, practices continue to utilize 
singleton population data to generate weight percentiles for 
twin pregnancy. 

One of the many unintended consequences of this practice 
is the false positive identification for Fetal Growth Restriction 
(FGR), which poses risk of arranging Doppler evaluations, 
antenatal testing, and iatrogenic preterm birth. Utilizing 
twin specific growth charts has been shown to be effective 
in reducing diagnosis of FGR in twins without increasing risk 
for fetal demise (FD) [39]. While twin-specific growth charts 
may reduce unnecessary surveillance and iatrogenic preterm 
birth, data indicate that twins identified as FGR with singleton 
growth curves exhibit higher perinatal mortality rate than 
singletons [40]. Because growth patterns and risk vary by 
chorionicity and amnionicity, surveillance recommendations 
vary according to type of multiple gestation.

Fetal growth restriction in multiples and Delphi 
procedure

The International Society of Ultrasound in Obstetrics 
and Gynecology (ISUOG) posts guidelines specific to twin 
pregnancy with respect to the identification and surveillance 
of selective fetal growth restriction (sFGR). sFGR criteria include 
the following: (1) One twin less than the 10th percentile in DC 
pregnancies and (2) Estimated Fetal Weight (EFW) of one twin 
less than the 10th percentile and EFW discordance is greater 
than 25% in MC pregnancies [41]. Historically, experts have 
debated criteria for identifying sFGR in twin pregnancies. The 
Delphi procedure was generated with the intent of uniform 
diagnosis for sFGR. According to expert consensus labeled 
Delphi procedure, EFW less than the third percentile in one 
twin is sufficient for sFGR categorization in both MC and DC 
twins. Additional criteria for DC twins include sFGR when two 

of three contributing criteria are present: (1) EFW less than the 
10th percentile, (2) EFW discordance greater than or equal to 
25%, or (3) umbilical artery (UA) pulsatility index (PI) greater 
than the 95th percentile. MC twins meet criteria for sFGR if two 
out of four parameters are observed: (1) EFW less than the 
10th percentile, (2) abdominal circumference less than the 10th 
percentile, (3) EFW discordance greater than or equal to 25%, 
or (4) UA-PI greater than the 95th percentile [40]. Given the 
perinatal morbidity and mortality risks in twins, particularly 
with FGR, uniform approach in diagnosis and screening 
strategy has been emphasized by ACOG, RCOG, SMFM and 
NICE; each type of multiple gestation screening algorithm is 
discussed by designated sections below [1,8].

Dichorionic diamniotic twins

Dichorionic (DC) twin pregnancies are at risk for discordant 
twin growth, FGR, malpresentation, and stillbirth. In addition 
to an early dating ultrasound and routine anatomic survey at 
18-22 weeks, Dichorionic Diamniotic (Di-Di) twin surveillance 
recommendations include monthly growth ultrasound 
assessments beginning around 28 weeks. Given the increased 
risk for FD near term, current guidelines include the initiation 
of antenatal testing by 37 weeks. Such antenatal testing may 
include any one of the following: 1) twice weekly non-stress 
tests (NST) with a weekly amniotic fluid index (AFI); 2) weekly 
biophysical profile (BPP); or, 3) weekly modified biophysical 
profile (NST with an AFI) [1,43,44].

Monochorionic diamniotic twins

As with DC pregnancies, Monochorionic (MC) and thus 
Monochorionic Diamniotic (Mo-Di) twin pregnancies are at 
risk for discordant twin growth, FGR, malpresentation, and 
stillbirth. MC twins exhibit smaller biometry as compared to 
singletons and DC pregnancies [45]. Additionally, Mo-Di twin 
pregnancies are at risk of developing twin-twin transfusion 
syndrome (TTTS). In virtually all MC placentae, there are 
vascular connections between the two fetuses’ placental 
vasculature that serve as the fetal-placental circulation for gas, 
nutrient, and metabolite exchange. The depths and arterio-
venous balance between these connections determine the 
risk for developing TTTS. TTTS complicates about 10-15% 
of MC gestations [46]. Additionally, 20% of MC pregnancies 
are complicated by unequally shared placental territory, 
leading to FGR of the twin receiving less placental blood flow. 
Unfortunately, there is no specific treatment available for this 
condition save for selective reduction by cord ablation, but 
close fetal surveillance can reduce poor outcomes [47]. Further 
complicating matters is that it may be difficult to elucidate 
between these two phenomena in a single pregnancy. 
Sophisticated fetal echocardiography and detailed ultrasound 
surveillance may be needed [48].

Being a monozygotic twin is in some ways the ultimate 
birth defect in that the developing embryo split in half. It is 
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therefore not surprising that there are significantly more fetal 
congenital malformations observed in monozygotic twins 
[15,19]. Although the fetuses are genetically identical, they are 
most often not concordant for the congenital malformation 
[45,46,49]. Because of the increased risk of congenital heart 
defects with Mo-Di twins, a fetal echocardiogram should be 
arranged around 20-22 weeks for optimal image quality.

In aggregate, these complications result in a much higher 
perinatal mortality rate for MC twins. This is concordant with the 
observation that perinatal mortality and morbidity is highest 
in same sex pregnancies – two thirds of which are MC. Because 
of the increased risks for FGR, TTTS, and FD, surveillance in Mo-
Di twin pairs is heightened. Mo-Di twin surveillance includes 
screening for TTTS every 2 weeks beginning at 16 weeks with 
monthly growth ultrasound and fluid evaluation assessments; 
if a significant discordance in amniotic fluid volume is noted, 
the sonogram may be supplemented with Doppler and/or 
fetal echocardiography to ascertain the etiology [1,43,44]. 
Because there is increased risk for FD in Mo-Di twin pairs 
compared to Di-Di twins, antenatal testing is recommended 
at 32 weeks. Additionally, given the increased risk for preterm 
birth, cervical length assessment should occur at 18 weeks and 
then as clinically indicated until 23 weeks and 6 days [50-52]. 

Further, MC twin gestations are at an even greater risk for 
maternal complications. Hypertensive complications of 
pregnancy are increased by a factor of 2.5. There is a 3 times 
increased risk of placental abruption, a 2.5 times increased 
risk of anemia, and 1.5 times increased risk of urinary tract 
infections [53]. Likewise, due to increased risk of gestational 
diabetes (GDM) and preeclampsia, an early Glucola screen, 
metabolic profile, and urine protein creatinine ratio for baseline 
renal function along with regular screens for bacteriuria per 
trimester should be considered. If normal, the 1-hour GTT test 
should be repeated at around 28 weeks. 

Commentary on TTTS and staging

TTTS occurs in MC pregnancies when vascular flow is 
uneven between the two vascular beds that perfuse each 
fetus. Each fetus has its own vascular bed that serves as fetal 

placental circulation within the shared singular placenta with 
anastomosis between these vascular beds in three variations: 
artery-to-artery, vein-to-vein, or artery-to-vein. An unequal 
shift occurs when there is an imbalance in artery-to-vein 
connections between the two respective vascular beds that 
supply the fetuses, leading to one twin (recipient) receiving 
more blood flow than and from the other twin (donor). The 
diagnosis is staged by ultrasound findings as outlined in 
(Table 5) [54,55].

Diagnosis of at least Stage 2 TTTS from week 16-26 is 
best managed with fetoscopic surgery to ablate (Selective 
Fetoscopic Laser Photocoagulation, or SFLP) connecting 
vessels and create two separate fetal-placental circulations. 
The recipient twin also undergoes an amnioreduction to add 
to the treatment’s success by restoring hydrostatic balance 
across the two amniotic sacs. These patients typically require 
regional anesthesia, with or without IV sedation, depending 
on placental location. Patients requiring fetoscopic surgery 
typically are admitted for postoperative observation with 
planned follow up imaging to gauge effectiveness of therapy 
within 5 days [56]. After 26 weeks of gestation, diagnosis 
of Stage 2 or greater TTTS is not treated with fetoscopic 
surgery as outcomes are similar by simple ultrasound guided 
amnioreduction.

The overall survival rate for Stage III without intervention 
is 30% [57]. Therefore, in cases with this advanced stage, 
it is recommended that some intervention be performed. 
Additionally, there is the option of cord ligation of the donor 
twin, which effectively terminates the donor twin. This line of 
therapy is not limited to TTTS but also in discordant twins with 
isolated severe FGR cases not meeting criteria for TTTS. These 
fetuses are at risk for hypoperfusion related neurologic injury 
or FD. 

Both amnioreduction and laser ablation have risks and 
benefits associated with them. Risks include bleeding, 
infection, abruption, fetal loss, rupture of membranes, 
neurologic deficits in the fetuses, preterm delivery, and 
septostomy with both procedures. There are the added risks 
of anesthesia, venous thrombosis, and pulmonary edema with 

Table 5. Quintero Staging in twin-twin transfusion syndrome (TTTS).

Quintero Stage Findings

I Oligohydramnios¹ in the donor twin and polyhydramnios² in the recipient twin

II No visualization of the fetal bladder in the donor twin.

III Abnormal umbilical artery Dopplers

IV Hydrops fetalis³ in one or both fetuses

V Demise in one or both of the fetuses

¹Maximum vertical pocket <2 cm; ²Maximum vertical pocket >8 cm; ³Ascites, pericardial effusion, pleural effusion, scalp edema in ≥ 2 
compartments.
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the laser ablation surgery. In cases where laser ablation cannot 
be performed for technical reasons and the clinical picture 
remains consistent with TTTS, amnioreduction is an option. 

Data following SFLP varies, but one center reports 82% 
overall survival and 73% survival of both twins. Ninety-two 
percent of those treated result in at least one surviving twin 
with Quintero Stages I, II, III [58]. Outcomes are not quite as 
favorable with Quintero Stage IV treated by SFLP as survival 
of at least one twin is 85%, both twin survival 69%, and overall 
survival 77% [58].

Commentary on twin anemia-polycythemia sequence 
(TAPS)

TAPS occurs in MC twin pregnancies because of an imbalance 
in blood counts between fetuses. As opposed to TTTS where 
there is primarily a volume disparity between the twins in their 
respective vascular networks within the shared placenta, TAPS 
results from discrepancy in cellular components, namely the 
red blood cells, whereby one twin is rendered anemic while 
its counterpart is polycythemic. The anemic twin is at risk for 
hypoxia and impaired organ development. It will demonstrate 
faster than normal blood flow as measured by Doppler 
interrogation of the middle cerebral artery (MCA) peak systolic 
velocity (PSV). The polycythemic twin has slower than normal 
blood flow by MCA Doppler PSV and may exhibit cardiac 
modeling with thickening of the right ventricle (the systemic 
ventricle of the fetus). Unlike TTTS, TAPS does not exhibit any 
overt ultrasound findings and requires physician suspicion to 
prompt assessment of MCA Doppler [59]. 

While TAPS may occur randomly or sporadically, the most 
likely contributing risk factor for TAPS is laser surgery for 
TTTS. Inherently, in twins without prior history of SFLP, MCA 
Doppler interrogation is performed when antenatal testing is 
non-reassuring. Given the variance of presentation and lack of 
demonstration of findings germane to the Quintero staging 
system, clinicians developed the Leiden staging system to 
guide identification of physiologic findings that characterize 
TAPS. Leiden staging is depicted in (Table 6) [59].

Monochorionic monoamniotic twins

The critical risk in Monochorionic Monoamniotic (Mo-Mo) 
twins is that of fetal cord entanglement. When twins share 
an amniotic sac, entanglement is almost guaranteed by 
mid-trimester of pregnancy and fetal movement can cause 
significant traction on an entangled cord. This can lead to a 
cutoff of oxygen to one or both fetuses. For this reason, very 
intensive antenatal surveillance is indicated. However, the 
desire to begin surveillance early must be balanced against 
the significant risks of extreme prematurity. Therefore, many 
practices recommend patients meet with neonatologists to 
review available data before viability. Many elect to initiate 
surveillance between 23- and 28-weeks’ gestation depending 
on their desire for intervention at increasingly premature 
gestational ages. Once surveillance is initiated, there is 
no universal agreement as to the appropriate frequency. 
While most of the data are anecdotal, fetal death in utero 
has occurred in pregnancies that have undergone fetal 
heart rate testing at multiple frequencies and continuously. 
Effectively, sampling/surveillance of the fetal heart rates may 
be individualized balancing the patient’s acceptance of risk 
vs. burden on patient’s life and ability to function with time 
commitments allocated to surveillance [60]. 

Sonographic surveillance, including arterial and venous 
Doppler studies and fetal interval growth, should be planned at 
least monthly intervals after viability. Previously, obstetricians 
have advocated weekly administration of antenatal 
corticosteroids for pregnancies at high risk for preterm birth. 
However, considering harm (eg, cerebral palsy, small head 
circumference) posed from serial steroid administration when 
more than two courses are given, steroids are reserved for a 
time when fetal heart rate abnormalities are noted or given 
empirically at the initiation of intensive fetal surveillance 
with a rescue around 32 weeks’ gestation [61,62]. In addition, 
Mo-Mo twins are expected to share some placental vessels. 
Although rare in the setting of mono-amnionicity, this poses 
at least a theoretical risk for TTTS. Since differential amniotic 
fluid volumes cannot be used to establish this diagnosis in this 
setting, the planned serial ultrasounds in MC twin pregnancies 

Table 6. Leiden Staging in twin anemia-polycythemia syndrome (TAPS).

Leiden Stage Findings

I Donor MCA > 1.5 MoM, Recipient MCA-PSV < 1.0 MoM

II Donor MCA > 1.7 MoM, Recipient MCA < 0.8 MoM

III Stage 1 or Stage 2 with cardiac compromise* in the donor twin

IV Donor Hydrops

V Demise in one or both of the fetuses

*Cardiac compromise = Umbilical artery absent or reversed end diastolic flow, umbilical vein pulsatile flow, increased pulsatility index (PI), 
Ductus Venosus (DV) reverse flow; MCA: Middle Cerebral Artery Dopplers; MoM: Multiples of the Medium.
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should be supplemented by umbilical arterial and venous 
Doppler studies. In addition to the above considerations, one 
needs to think of a possible course of action if one of the twins 
suffers an intrauterine demise. This would place the remaining 
co-twin at significant risk of embolization, which can have 
profound neurological and other consequences. In such an 
event, depending upon gestational age, the patient would 
either be a candidate for umbilical cord ligation or elective 
delivery even earlier than originally planned. 

Twin reversed arterial perfusion

Twin reversed arterial perfusion (TRAP) sequence occurs in 
1% of monochorionic pregnancies, which represents a 1 in 
35,000 occurrence in all pregnancies. TRAP arises when one 
of the twins lacks a heart or at least lacks a functional heart; 
this acardiac twin and the shared placental circulation means 
the other twin’s heart must do the work of fetal-placental 
circulation for the pregnancy—“pump twin.” The pump twin 
is at risk for cardiac failure and notably the acardiac twin is 
poorly developed and may also lack a head, limbs, and torso 
with no prognosis for survival and is effectively a mass of tissue 
placing the pump twin at risk [63]. Identification of twin pairs 
affected by TRAP is pivotal to facilitate appropriate evaluation, 
surveillance, and referral when clinically appropriate. Many 
acardiac twins do not grow much and do not place significant 
strain on the pump twin making closely monitored expectant 
management possible [64]. On the contrary, when the acardiac 
twin mass grows in size, the pump twin’s heart may become 
strained and at risk for cardiac failure, hydrops and death. 
As this sequence is identified, either bipolar coagulation 
or radiofrequency ablation of the acardiac twin’s cord is 
paramount to effectively stop the shunting of blood into 
the acardac mass and generate what amounts to a healthy 
singleton pregnancy in the majority of cases [65,66].

Conjoined Twins

As with Mo-Mo twins that are not conjoined, there is 
not a universal consensus for screening and surveillance 
of conjoined twins with even less available literature. The 
prognosis for conjoined twins is usually quite poor with a 
survival rate of 7.5% overall and 60% in surgically separated 
patients. However, generally only 25% of live births end up 
qualifying as surgical candidates. The incidence of congenital 
anomalies is about 80% in conjoined twins and tend to affect 
female fetuses at a ratio of 3:1 [67].

An early diagnosis is necessary to allow patients to elect 
for early termination of pregnancy if desired given such 
poor prognosis. Conjoined twins are typically identifiable on 
prenatal ultrasonography. Diagnosis is generally easily made 
with early ultrasound, although the exact type is more difficult 
to definitively identify. A common early ultrasound finding is 
increased nuchal translucency. Magnetic resonance imaging 
can also help discern the type of conjunction, embryological 

anomalies, and characterizing tissue. If postnatal surgery is 
recommended, 3D printing can assist with surgical planning 
and separation [68].

Malformations frequently reported include those affecting 
the genitourinary tract, the central nervous system, 
microphthalmia, musculoskeletal system, gastrointestinal 
atresias, and facial clefts. Musculoskeletal anomalies are 
occasionally present with limb deficiency defects and 
polydactyly. While these anomalies are not always clear on 
ultrasound, they should be screened for during anatomy 
scans. The Mo-Mo placentation of monozygotic twins is 
characteristic of conjoined twins. As with other types of 
Mo-Mo twins, the risk of fetal cord entanglement remains. 
As surveillance, management, and prognosis of conjoined 
twins are very complicated, family prenatal counseling is 
recommended to aid patients in understanding the available 
management options.

High Order Multiples

The natural history of triplet pregnancy comes with 
significantly higher risk compared to twins with a mean 
gestational age at delivery of around 33-34 weeks. Around 
7% of triplet pregnancies are lost prior to viability (22 weeks), 
about 5% of the remainder deliver before 28 weeks, and 
around 20% of triplets deliver before 32 weeks [69]. 

Likewise, maternal hazards of triplet pregnancy are increased 
including the high rate of preterm labor, increased risk of pre-
eclampsia and gestational diabetes, and the need for Cesarean 
delivery. The management of triplet pregnancy includes 
close monitoring for signs and symptoms of preterm labor; 
prompt hospitalization with aggressive tocolysis and steroid 
administration for early preterm labor; serial ultrasounds 
for fetal growth; antenatal testing to ensure fetal well-being 
often with biophysical profiles at 32 weeks given the technical 
challenges for many outpatient settings with three fetuses on 
an external fetal heart rate monitor. 

In triplet and higher order pregnancies, physicians are tasked 
with discussing multifetal pregnancy reduction to reduce the 
risks for the pregnant person and fetus(es) pursued with intent 
to achieve live birth. There is approximately a 5% loss rate 
associated with reduction of triplets to twins with a similar rate 
for patients attempting to carry a triplet pregnancy without 
reduction. Once twin pregnancy is achieved then counseling 
on expectations for twins becomes relevant with a mean 
gestational age at delivery of around 35-36 weeks. As one 
would expect, there is conflicting data and some controversy 
over whether multifetal pregnancy reduction is justified in 
triplet pregnancy solely on medical grounds. Although the 
gestational age at delivery, birth weight, and short-term 
morbidities are all clearly improved, the improvements in 
survival and long-term morbidities are much less obvious and 
not consistent [70].
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Maternal Considerations in Multiples

Anemia in twin pregnancy

Inherently, the fetal needs are duplicated or triplicated in 
twin and triplet pregnancies [1]. Folate supplementation in 
twins and high order multiples has been investigated given 
the observation of megaloblastic anemia. Conversely, iron 
supplementation recommendations have been evaluated 
due to observation of microcytic anemia in multiple gestation. 
That said, retrospective case-control study data in twins 
versus singletons did not exhibit variation in maternal serum 
hemoglobin concentrations when controlling for gestational 
age [71,72]. A singular recent randomized controlled trial 
indicated positive impact on heme profiles in twin pregnancy 
[73].

While there remains some inherent inconsistency in evidence, 
risk-benefit considerations appear to be tipped in favor of 
encouraging presence of dietary iron in multiple gestation. 
Our most current practice recommendation is to encourage 
a diet rich in iron along with taking the prenatal vitamin daily. 
Checking hemoglobin/hematocrit and iron profile on intake 
and at the third trimester lab interval is likely a good strategy 
and is what is practiced at our institution.

Hypertension in twin/multiple pregnancy

Any hypertensive disorder—preeclampsia, gestational 
hypertension, and poorly controlled chronic hypertension—
demonstrates increased incidence with increasing fetal 
number [1]. Twin pregnancies confer 2-3-fold risk for 
preeclampsia compared to singleton pregnancy [74]. Data 
from retrospective cohorts have been used to generate 
a better predictive measure accounting for additional 
variables (eg, serum creatinine, uric acid, mean platelet 
volume, high-density lipoprotein, lactate dehydrogenase, 
fibrinogen, primiparity, prepregnancy body mass index, and 
regular prenatal care) [75]. Clearly, heightened awareness in 
prenatal visits and patients understanding precautions are 
of importance. Monozygosity has been postulated as posing 
higher risk for hypertensive disorders of pregnancy but data 
are not consistent with the association [74,75].

Diabetes and gestational diabetes in twin/multiple 
pregnancy

Pregnancies of multiples are at a higher risk for the 
development of GDM, thought to be due to larger developing 
placenta mass as well as in conjunction with other risks 
associated with multiple gestations such as advanced 
maternal age and increased gestational weight gain [1,75,76]. 
Indeed, some reports have shown up to a 2 to 3-fold increase 
risk in the development of GDM in multiples [77]. Further, the 
highest rates of GDM in multiples has been shown in African 
American populations [78]. However, it is unclear if GDM has 

the same effects on accelerated fetal growth as it does in 
singleton pregnancies [79]. 

Prevention of Preterm Birth in Twins and Multiples

Obstetricians must be aware of the evidence-based tools 
for prevention of preterm delivery, particularly for multiple 
gestation. Spontaneous preterm delivery is rooted in a 
spectrum of etiologies from infections, cervical insufficiency, 
and preterm labor. 

Infections

Intrauterine and pelvic infections have a well-established 
association with preterm delivery. Attention to symptoms of 
urinary tract infections and bacterial vaginosis are important 
and should prompt evaluation via urinalysis and urine culture 
or wet mount, respectively as clinically appropriate. Treatment 
of BV when symptomatic only and urinary tract infection (UTI) 
whether asymptomatic or not may help reduce preterm birth 
[80-84]. 

Cervical shortening

Vaginal progesterone remains a staple for prevention of 
preterm birth in women who demonstrate cervical length 
shortening on ultrasound as defined by closed functional 
length measured less than 2.5 cm, regardless of their preterm 
birth history. While most data regarding the effectiveness of 
vaginal progesterone for short cervix are derived from studies 
in singleton pregnancies [85-89], the therapy is relatively 
low cost (when compared to the cost of preterm birth and 
neonatal care) and poses little to no appreciable risk to the 
patient [90]. To this effect, a meta-analysis in 2014 on 1731 
twin pregnancies from seven randomized controlled trials on 
vaginal progesterone used in twin pregnancy complicated by 
short cervix demonstrated a reduction in composite adverse 
perinatal outcome (RR=0.57, 95 CI 0.47-0.70) with number 
needed to treat of 10 twin pregnancies [91]. A similar meta 
analysis showed vaginal progesterone in twins with short 
cervix to reduce preterm birth (RR= 0.67, 95% CI 0.49-0.91, 
NNT=6) and neonatal morbidities and mortality (RR=0.49, 
95% CI 0.33-0.69; NNT=6 [92]. Accordingly, we recommend 
vaginal progesterone supplementation in twin pregnancy 
complicated by short cervix.

Cervical insufficiency

Historically, cerclage has been considered as “not indicated 
in twin or other multiple pregnancies” as based on lack of 
randomized studies demonstrating benefit when compared 
with proper controls [93]. There is only one randomized 
controlled trial (RCT) on physical exam indicated cerclage in 
twins with dilated cervix before 24 weeks to evaluate benefit 
[94], noting this study has been critiqued as not having 
adequate power to address the question. Nonetheless, to 
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be consistent with current expert opinion and lack of data 
our recommendation is that cerclage is not indicated in twin 
pregnancy [93,94].

fFN and preterm labor

Fetal fibronectin fFN has been studied extensively for the 
prediction of preterm delivery in singletons, noting the 
predictive value largely rests in its negative predictive value 
(NPV). Similarly, data on cohort studies in twins demonstrate 
only 66.7% positive predictive value (PPV) but a NPV of 97.2%. 
Hence data show that while fFN is not a diagnostic tool for 
preterm labor it remains a very effective tool when negative 
to provide reassurance that preterm delivery is not imminent 
in setting of symptoms [95]. Meta-analysis utilizing data from 
symptomatic women with multiple gestation showed only 
1.6% of those with negative cervicovaginal fetal fibronectin 
will deliver within the next week [96].

Intrapartum Management of Multifetal Pregnancies: 
Delivery and Mode

In addition to antenatal surveillance as outlined above, the 
remaining question around multiple pregnancies involves 
delivery management. The optimal timing of delivery for 
multiples is varied and depends on the chorionicity and 
amnionicity of the gestation, as well as current fetal and 
maternal complications. In general, perinatal mortality 
increases beyond 37 weeks in twin gestations [97,98]. The 
current data proposes that MC twins deliver between 32-37 
weeks, while DC twins deliver between 34-38 weeks [1,97-
101], with uncomplicated gestations in the latter half of those 
ranges [99]. Beyond 38 weeks, the risk of perinatal death 
outweighs the risk of prematurity [100,101]. Placental sharing 
between MC twins increases the risk of fetal demise, and thus 
earlier delivery is warranted [101].

The second question is the mode of delivery: Should 
multiples be scheduled Cesarean deliveries, or should vaginal 
delivery be attempted? Here the data are mixed. Some 
studies have shown that planned Cesarean delivery has been 
associated with higher five-minute APGAR scores [7] and that 
planned, pre-labor Cesarean delivery decreases the risk of fetal 
death for the second twin [100-102]. This may or may not be 
related to inter-twin delivery time, with the current literature 
inconclusive [97-102]. Other studies have shown that planned 
Cesarean delivery does not improve perinatal mortality as 
compared to vaginal delivery [97-102].

Delayed Interval Delivery of the Second Twin 
(Periviable/Previable Twins)

Delayed delivery of the second twin is a practice that has 
been attempted with limited data with the intent to improve 
the outcome of the second twin when delivery of the first twin 

occurs in the second trimester particularly in the previable 
or periviable periods. Neonatal outcomes are inherently 
improved with increasing gestational age at delivery 
particularly as a pregnancy increases in gestational age in 
the pre-viable and/or periviable gestational age windows. 
Conversely, delaying delivery in setting of a dilated cervix and 
delivery of one of the fetuses in multiple gestation presents 
risk for maternal infection and hemorrhage for the pregnant 
patient. While outcome data vary widely given small sample 
sizes of published cohorts, latency between delivery of the 
second twin ranges from 0->150 days [103-106].

Review of literature, while limited given the rarity of such 
deliveries, would lead to a recommendation for individualized 
patient-doctor counseling and joint decision-making. 
Interventions such as high ligation of the cord of the delivered 
twin, administration of latency antibiotics to promote 
increased time for delay in interval delivery, and cerclage 
have been offered, performed and published, noting there are 
no well-designed RCTs for any of these interventions in the 
specific setting of delayed interval delivery of the second twin 
[103-107].

Key Updates and Listed Summary of Recommendations

•	 Supplement folate pre- and periconception [Level Ia; A]; 

•	 Supplement iron and folate in the mid- and late trimesters 
[Level IIb; B].

•	 First trimester ultrasound remains paramount in 
discerning chorionicity in twins and high order multiple 
gestations [Level II-2A; B].

•	 Multiple marker screening by either first trimester screen 
or second trimester Maternal Serum Screen must be 
interpreted with caution as altered serum levels generated 
by an abnormal fetus may be “normalized” by the other 
twin. Serum screening is never valid in triplets or other 
higher order pregnancies [Level II; B].

•	 Each amniotic sac should be sampled in a diagnostic 
amniocentesis of multiple gestation except with a 
monochorionic twin pair in that monochorionicity was 
confirmed in the first trimester and growth is concordant. 
[Level II2b; B].

•	 In multiple gestations, women should increase their daily 
intake by 300 calories/fetus in the first trimester, 340 
calories/fetus in the second trimester, and 452 calories/
fetus in the third trimester [Level IV; C]. 

•	 Iron-rich diet in addition to the prenatal vitamin may be 
beneficial [Level Ib; A].

•	 Patients with twins/multiples should be advised to 
consume ≥100 gm protein daily [Level IV; C].
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•	 Fetal fibronectin in setting of threatened preterm labor 
remains of high negative predictive value (~97%) for 
delivery within 2 weeks of sampling [Level IIb; B]. 

•	 Cervical length monitoring is of limited utility in twin/
multiple gestation: 

o	 Cervical cerclage has not been demonstrated to be of 
benefit for either history-based (prophylactic) or short 
cervix on ultrasound (ultrasound-indicated) and may 
pose risk of increased preterm delivery in twins and/or 
multiples [Level IIa/b; B].

o	 Vaginal progesterone for treatment of short cervix has 
not been demonstrated to be of clear benefit in twins 
and multiple gestation [Level IIa; B].

•	 Of twins with imminent risk for preterm birth for any 
indication from 23-34 weeks’ gestational age, antenatal 
corticosteroids are well-established as beneficial to reduce 
fetal morbidity and mortality [Level 1b; A].

•	 Serial growth evaluation by ultrasound biometry is 
essential for management of all twin and multiple 
gestations given risk for fetal growth restriction and 
discordant twin pairs [Level III; B]. 

•	 Discordant twin pairs should receive antenatal testing 
until delivery, noting timing of delivery should be 
based on UA Doppler studies (when indicated for FGR), 
antenatal testing results, and other medical indications 
as appropriate for that comorbidity (eg, preeclampsia, 
diabetes, hypertensive disorders, renal disease) [Level III; 
B].

•	 Monochorionic twin pregnancies are at risk for TTTS and 
as such are recommended to have limited ultrasounds 
biweekly (ever 2 weeks) in the mid- and late-trimesters 
from 16 weeks to delivery along with antenatal testing 
beginning at 32 weeks until delivery [Level III; B].

•	 TTTS complicates 10-15% of monochorionic twin 
gestations [Level II; B]

•	 Identification of twin pairs affected by TTTS, Twin Reverse 
Arterial Perfusion (TRAP), Twin Anemia Polycythemia 
Sequence (TAPS), and selected fetal growth restriction 
is best for outcomes when identified early in onset to 
facilitate appropriate evaluation, surveillance, and referral 
when clinically appropriate [Level IV; C].

•	 Untreated TTTS is associated with fetal mortality of 60-
100% [Level II; B]

•	 The Eurofetus study demonstrated that fetoscopic laser 
surgery generates more favorable outcomes compared to 
serial amnioreduction for TTTS when apparent as a stage II 
case between 16-26 weeks’ gestational age (66% vs. 57%); 

[Level II; B].

•	 Intrapartum monitoring should be continuous in multiple 
gestation; [Level III; B].

•	 Data indicates uncomplicated monochorionic-diamniotic 
twin pregnancies should be delivered at 37 weeks if not 
indicated sooner [Level III; B].

•	 Evidence supports delivery of monoamniotic twin pairs at 
32-34 weeks by cesarean delivery given risk for stillbirth 
and inter-locking twins in parturition [Level III; B].

•	 The stillbirth rate of uncomplicated DC twins at 38 weeks 
matches singleton stillbirth rate at 42 weeks. Hence, 
delivery of uncomplicated dichorionic twins appears to 
be best-timed for 38 weeks, with some experts suggesting 
delivery at 37 weeks or shortly thereafter (by 38 weeks) 
[Level III; B].

•	 There appears to be unnecessary risk of prematurity when 
delivering uncomplicated DC twins prior to 36 weeks 
completed gestational age [Level III; B].

•	 Delivery of uncomplicated triplets is generally 
recommended by 35 weeks by cesarean except in the 
instance of an obstetrician experienced with vaginal 
delivery and the patient has been counseled appropriately 
regarding risks [level IIb, B].

•	 Delayed interval delivery may be considered in periviable 
or severely preterm pregnancies, noting monochorionicity, 
chorioamnionitis, preeclampsia and abruption are 
representations of many potential contraindications 
[Level IIb; B].

•	 Oxytocin infusion prophylactically in the third stage of 
labor to prevent postpartum hemorrhage [Level Ia; A]. 

Concluding Remarks

All obstetricians will encounter twins and may even 
encounter higher order multiples in their careers. Until 
care can be transferred to a provider who is comfortable 
managing the associated increased complications of such 
pregnancies, practitioners should be generally aware of 
multiples and the standard of care. Here, we reviewed the 
current literature in management of pregnancies affected 
by multiple gestations and outlined current management 
practices that are considered best practices in the setting 
of conflicting data, controversies, and limitations to current 
understanding, namely, complications associated with 
advanced chorionicity and amnioncity. We discussed the 
importance of close antepartum surveillance and outlined 
the differences in management among the different types of 
multiple gestations. We also identified areas of research still 
needed to provide the best care for this patient population.
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