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Dichorial or Dichorionic Twins

Primary Disciplinary Field(s): Developmental Biology, Obstetrics, Reproductive Medicine,

Genetics

1. Core Definition

Dichorial, often used interchangeably with dichorionic, refers to a specific type of twin pregnancy

where each fetus possesses its own separate chorionic membrane. The chorion is the outermost

fetal membrane, which contributes to the formation of the placenta. In a dichorionic pregnancy,

therefore, each twin is enveloped by its own distinct chorion, implying a significant degree of

independence in their intrauterine development. This distinction is paramount in obstetric

management and understanding the potential risks and outcomes associated with multiple

gestations. The presence of two separate chorionic membranes is a fundamental characteristic

that influences the entire course of the pregnancy, differentiating it significantly from monochorionic

pregnancies where twins share a single chorion.

This classification is not merely academic but has profound clinical implications. The separate

chorions typically lead to the development of two independent placentas, which are the vital

organs responsible for delivering oxygen and nutrients to each developing fetus while removing

waste products. While separate placentas are the most common presentation in dichorionic

pregnancies, it is important to note that two distinct placentas can sometimes fuse if they implant in

close proximity, creating what appears to be a single large placental mass. Despite this apparent

fusion, the underlying embryological distinction of two separate chorionic circulations persists,

maintaining the dichorionic classification. This fundamental separation of placental tissue and

vasculature is a key determinant of fetal health and complication rates in twin pregnancies.

The definition extends to the very earliest stages of embryonic development. The chorion itself is

the outermost membrane of the amniotic sac, which surrounds the developing embryo and fetus. In

a dichorionic pregnancy, this means that each twin essentially creates and maintains its own

complete fetal environment, encapsulated by its own chorion and supported by its own placental

unit. This independent setup for each fetus is a hallmark of dichorionic pregnancies, whether they

arise from two separate fertilization events (dizygotic twins) or a very early division of a single

fertilized egg (monozygotic twins). The integrity and separation of these chorionic membranes are

crucial for providing each fetus with optimal conditions for growth and development, largely

mitigating some of the more severe complications associated with shared placental structures.

2. Etymology and Historical Development

The term "dichorial" or "dichorionic" is derived from Greek roots, with "di-" meaning two, and
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"chorion" referring to the chorionic membrane. This etymology directly reflects the core biological

characteristic of this type of twin pregnancy: the presence of two distinct chorions. The

understanding of chorionicity has evolved significantly over centuries, moving from basic

observations of birth outcomes to sophisticated embryological insights. Early medical observations

of twin births would have noted whether twins were born in separate sacs or within a single, more

complex sac, laying the groundwork for later, more precise classifications. However, it was not until

advancements in microscopy and embryology that the intricate details of fetal membrane

development became clearer.

The scientific understanding of twin types and their associated membranes began to solidify in the

late 19th and early 20th centuries, as embryologists meticulously studied early human

development. The recognition that monozygotic (identical) twins could originate from a single

zygote yet present with varying degrees of membrane sharing was a pivotal discovery. This led to

the realization that the timing of zygote splitting was the critical factor determining chorionicity and

amnionicity. The differentiation between dizygotic (fraternal) and monozygotic twins, and the

subsequent subdivision of monozygotic twins based on their chorionicity and amnionicity, marked a

significant advancement in obstetric knowledge, moving beyond simple visual assessment at birth.

The advent of ultrasound technology in the latter half of the 20th century revolutionized the

diagnosis and management of multiple pregnancies. For the first time, clinicians could accurately

assess chorionicity and amnionicity early in gestation, often in the first trimester. This non-invasive

diagnostic capability transformed twin pregnancy care, allowing for tailored monitoring and

intervention strategies based on the specific type of twinning. The ability to identify dichorionic

pregnancies early became a cornerstone of modern obstetric practice, enabling prognostication

and management plans that prioritize the health and safety of both mother and fetuses, a

development highlighted by numerous studies in obstetrics and gynecology journals.

3. Key Characteristics and Embryological Basis

The most fundamental characteristic of dichorionic twins is the development of two independent

chorions, which are derived from separate blastocysts. In the case of dizygotic twins, this is

inherently straightforward: two distinct eggs are fertilized by two distinct sperm, forming two

separate zygotes. Each zygote then develops into its own blastocyst, implants independently in the

uterine wall, and proceeds to form its own complete set of fetal membranes, including a chorion

and an amnion, as well as its own placenta. This process ensures that from the very earliest

stages of development, the two embryos are entirely separate entities with their own support

systems, explaining why dizygotic twins are invariably dichorionic, as detailed by sources such as

the American College of Obstetricians and Gynecologists.

For monozygotic twins, the situation is more nuanced but equally fascinating. Dichorionicity in
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identical twins occurs when the single fertilized egg divides into two separate embryonic structures

at a very early stage, specifically within the first three to four days after fertilization. This early

division results in two distinct blastocysts. Each of these blastocysts then implants separately

within the uterus, mimicking the implantation pattern of dizygotic twins. Because the split occurs

before the formation of the chorion (which develops from the trophoblast layer of the blastocyst),

each developing embryo is able to form its own individual chorion and, subsequently, its own

placenta. This phenomenon accounts for approximately 30% of monozygotic twin pregnancies,

a significant proportion that underscores the variability in identical twin development.

A critical embryological detail is that the chorion forms from the outer layer of the blastocyst, known

as the trophoblast. When a zygote splits very early, before the trophoblast has differentiated into a

single chorion, two separate trophoblast layers form, each destined to develop into an individual

chorion and contribute to a separate placenta. This early and complete separation of embryonic

tissues is what confers the dichorionic status. This distinct embryological pathway ensures that

each twin effectively establishes its own independent environment, greatly reducing the risk of

shared placental vascular anastomoses and the associated complications like Twin-to-Twin

Transfusion Syndrome (TTTS) that are common in monochorionic pregnancies. The presence of a

thick intervening membrane between the fetuses, often described as the "lambda" or "twin-peak"

sign on ultrasound, is a direct result of these separate chorions and amnions.

4. Types of Dichorionic Twins

Dichorionic pregnancies encompass two distinct categories of twins: all dizygotic (fraternal) twins

and a specific subset of monozygotic (identical) twins. This distinction is crucial for

understanding the genetic relationship between the twins and for guiding parental expectations,

although the obstetrical management largely focuses on the chorionicity rather than zygosity for

immediate pregnancy risks. Dizygotic twins, resulting from the fertilization of two separate eggs by

two separate sperm, are inherently distinct genetically, sharing no more genetic material than

regular siblings. Because they originate from two independent fertilization events and subsequently

form two separate blastocysts, they always develop with their own chorions, amnions, and

placentas, making them universally dichorionic-diamniotic.

Conversely, monozygotic (identical) twins originate from a single fertilized egg that splits into two

embryos. The timing of this division is the sole determinant of their chorionicity and amnionicity. If

the division of the zygote occurs very early, specifically within the first three days post-fertilization

(before the differentiation of the trophoblast that forms the chorion), the result is two separate

blastocysts. Each of these blastocysts then implants independently and develops its own chorion

and amnion, leading to a dichorionic-diamniotic monozygotic twin pregnancy. This accounts

for approximately 20-30% of all monozygotic twin pregnancies, making it a significant subgroup.

These twins are genetically identical but develop in separate sacs, providing them with a similar
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intrauterine environment to dizygotic twins in terms of membrane separation.

The ability of monozygotic twins to be dichorionic often comes as a surprise to many, as the

common perception of identical twins involves sharing everything, including membranes. However,

the embryological reality demonstrates that an early cleavage event allows for complete separation

of the developmental structures. This means that while these twins are genetically identical, they

benefit from the reduced risks associated with dichorionicity, such as the virtual absence of Twin-

to-Twin Transfusion Syndrome (TTTS), which is almost exclusively a complication of

monochorionic pregnancies. Therefore, early and accurate determination of chorionicity through

ultrasound is paramount, as it informs the specific management pathway regardless of whether the

twins are ultimately found to be fraternal or identical post-birth through genetic testing.

5. Clinical Significance and Diagnosis

The clinical significance of diagnosing dichorionic twins is profound, as it directly impacts the

antenatal care, monitoring frequency, and potential outcomes of the pregnancy. Dichorionic

pregnancies are generally considered to be the lowest risk category among all twin gestations,

largely due to the presence of two separate placentas and chorions. This reduces the likelihood of

complications arising from shared vascular connections or restricted space within a single sac.

Therefore, early and accurate determination of chorionicity, ideally in the first trimester, is a critical

step in obstetric management, guiding surveillance protocols and informing expectant parents

about the unique aspects of their multiple pregnancy, as emphasized by guidelines from

institutions like the Mayo Clinic.

Diagnosis of dichorionicity is primarily achieved through ultrasound examination. The optimal

time for this assessment is between 11 and 14 weeks of gestation, though it can often be

determined earlier. Key ultrasound indicators for dichorionicity include the visualization of two

distinct gestational sacs, each containing a fetus. The most reliable sign is the presence of a thick

intervening membrane between the two fetuses. This membrane is composed of four layers (two

amnions and two chorions), making it significantly thicker and more visible than the thin, two-

layered membrane found in monochorionic-diamniotic pregnancies. A characteristic "lambda sign"

or "twin-peak sign" at the junction of the inter-twin membrane with the placenta is a definitive

indicator of dichorionicity. This sign represents the wedge of chorionic tissue extending into the

base of the dividing membrane.

Furthermore, the presence of two clearly separate placentas on ultrasound, or distinct placental

sites even if they appear fused, strongly suggests dichorionicity. Each placenta typically has its

own umbilical cord insertion point. Even if the placentas are contiguous and appear to merge, the

critical factor is the presence of separate chorionic vessels, which indicates distinct placental

development. The ability to definitively diagnose dichorionicity early in pregnancy allows clinicians
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to implement a monitoring schedule appropriate for a lower-risk twin pregnancy, focusing on

general twin pregnancy risks like preterm labor, preeclampsia, and fetal growth restriction, rather

than the highly specific and often more severe complications associated with monochorionic

sharing of placental territory, which requires much more intensive surveillance.

6. Associated Risks and Outcomes

While dichorionic pregnancies represent the lowest risk category for multiple gestations, they are

still considered high-risk compared to singleton pregnancies. The primary risks associated with

dichorionic twins are largely related to the physiological demands and mechanical challenges of

carrying two fetuses simultaneously. These include an increased incidence of preterm birth, which

is the most common complication, affecting a significant proportion of twin pregnancies. Preterm

birth can lead to various neonatal morbidities such as respiratory distress syndrome,

intraventricular hemorrhage, and necrotizing enterocolitis. The sheer volume of uterine contents

and increased uterine distension contribute significantly to the higher rates of early labor and

delivery in these pregnancies.

Other risks include a higher incidence of preeclampsia, gestational diabetes, and maternal

anemia due to the increased metabolic demands. Fetal growth restriction (FGR) can also occur,

where one or both twins do not grow at an expected rate. While FGR can affect both dichorionic

and monochorionic twins, the underlying causes may differ. In dichorionic twins, FGR is more likely

due to independent placental insufficiency for one twin or unequal distribution of resources, rather

than shared vascular anomalies. The risk of congenital anomalies is also slightly elevated in twin

pregnancies compared to singletons, regardless of chorionicity, though specific risks vary based on

zygosity. Regular monitoring of fetal growth and maternal health is therefore essential in

dichorionic pregnancies, as recommended by obstetric guidelines.

Crucially, dichorionic pregnancies are almost entirely free from the most severe and specific

complications associated with monochorionic twins, such as Twin-to-Twin Transfusion

Syndrome (TTTS). TTTS occurs when there are imbalanced vascular connections within a shared

placenta, leading to one twin receiving too much blood and the other too little. Since dichorionic

twins have separate placentas and separate circulations, this type of complication does not occur.

This absence significantly lowers the morbidity and mortality rates for dichorionic twins compared

to their monochorionic counterparts. While other unique twin complications like twin reversed

arterial perfusion (TRAP) sequence are also excluded, the general risks of multiple gestations still

warrant careful surveillance and management throughout the pregnancy to optimize outcomes for

both mother and babies.

7. Distinction from Monochorionic Twins
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The distinction between dichorionic and monochorionic twins is perhaps the most critical

determinant of risk and management in multiple pregnancies. Monochorionic twins, by definition,

share a single chorionic membrane and, consequently, a single placenta. This shared placental

structure creates a unique set of challenges and risks that are almost entirely absent in dichorionic

pregnancies. The fundamental difference lies in the degree of shared resources and potential for

interconnected vascular systems within the placenta, profoundly influencing fetal development and

health. While both types of pregnancies carry the general risks associated with multiple gestations,

monochorionic twins face additional, often severe, complications due to their shared circulation.

The primary and most severe complication unique to monochorionic pregnancies is Twin-to-Twin

Transfusion Syndrome (TTTS). TTTS results from unbalanced vascular anastomoses

(connections) within the shared placenta, leading to a net transfer of blood from one twin (the

"donor") to the other (the "recipient"). The donor twin can become anemic and suffer from growth

restriction and oligohydramnios (low amniotic fluid), while the recipient twin can develop

polycythemia, polyhydramnios (excess amniotic fluid), and cardiac overload, potentially leading to

heart failure. TTTS is a progressive condition that, if left untreated, has high rates of morbidity and

mortality for both twins. The absence of a shared placenta in dichorionic pregnancies means that

TTTS is not a concern, making their prognosis significantly better in this regard.

Beyond TTTS, monochorionic twins are also at higher risk for other complications stemming from

shared placental architecture, such as selective fetal growth restriction (sFGR) due to unequal

placental sharing, twin anemia-polycythemia sequence (TAPS), and twin reversed arterial

perfusion (TRAP) sequence. These conditions, which arise from the vascular interconnections

within a single placenta, necessitate intensive monitoring and specialized interventions, often

involving fetal therapy. In stark contrast, dichorionic twins, with their separate placentas and

independent circulations, largely avoid these specific complications. This fundamental difference

underscores why early and accurate chorionicity determination is paramount in clinical practice,

guiding the intensity of monitoring, counseling for potential risks, and planning for delivery,

ultimately leading to vastly different management protocols for the two types of twin pregnancies.

Further Reading

American College of Obstetricians and Gynecologists (ACOG) - Clinical practice guidelines on twin

pregnancy.

Mayo Clinic - Information on twin pregnancy types and risks.

National Institutes of Health (NIH) / PubMed - Research articles on chorionicity and twin outcomes.

Journal of Obstetrics and Gynaecology - Articles discussing embryology and management of

multiple gestations.
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