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Abstract 
Background: The zygote of twins implants themselves separately and on dif-
ferent spots in the uterine endometrium. However, the growth of fetal mem-
branes may be collective or singly. There is little data from sonographic view 
of assessment on the exact progression at different stages of gestation. More 
so, the realistic evidences from radiographic assessment of the compartmen-
talization of chorion membrane in the developing monochorionic and dicho-
rionic twins are not sufficiently available, hence, the call to ascertain the exact 
progression of the chorion membrane through ultrasound scanning in gesta-
tional subjects. Aim: This present study examined the structural progression 
of embryonic growth pattern of chorionic membrane in monochorionic and 
dichorionic twins. Materials and Methods: The study utilized transabdo-
minal ultrasound to periodically assess the progression of chorion membrane 
and advancement in compartmentalization of monochorionic and dichorio-
nic twins as pregnancy proceeds. Results: The monochorionic membrane 
showed an enclosure that progresses to be more distinct and thickened 
around the two embryos with a unique T-shaped point of insertion in latter 
development. The partitioning of dichorionic membrane progresses to be less 
thickened and with a distinct lambda (λ) sign which is a wedge-shaped pro-
trusion into the inter-twin space. Conclusion: Assessment showed that the 
growth pattern of chorion membrane varied with different parameters ob-
served as early as in the first trimester. Hence during early gestational stage, a 
twin can be said to be monochorionic or dichorionic with key anatomical 
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landmarks monitored. The growth progression could be used to project ab-
normality and on time treatment would be offered to improve perinatal out-
come. 
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1. Introduction 

Twins are the most frequent form of multiple births in human. Twins can either 
be monozygotic, which are usually identical meaning that they develop from one 
zygote, which splits to form two embryos or dizygotic or fraternal meaning that 
they develop from two different eggs and fertilized by its own sperm cell. Whi-
chever ways, the developing twin embryos implant themselves separately [1]. 

The chorion is a vascular tissue that generates during embryological develop-
ment between the developing fetus and mother. The chorionic membrane un-
dergoes rapid proliferation and forms numerous processes; the chorionic villi, 
which invade and destroy the uterine decidua and at the same time absorb nutri-
tive materials for the growth of the embryo. The development of chorionic 
membranes could be individual as in dichorionic or collective as posed in mo-
nochorionic twins [2]. The monochorionic twins share the same chorionic sac or 
membrane. It occurs in 75% of monozygotic (identical) twins and 0.3% of all 
pregnancies [2] [3]. The dichorionic occurs when each twin has its own chorio-
nic sacs. This type occurs most commonly with dizygotic twins, but may also 
occur with monozygotic twin pregnancies [3]. 

Congenital anomalies are 1.2 to 2 times more common in twin gestation than 
singletons, which is due to the relative risk outcome on whether each fetus at-
taches to its own embryonic membrane [4]. The management of some structural 
anomalies, identifying aneuploidy and early diagnosis of twin-to-twin transfu-
sion syndrome depends largely on chorionicity. Early and accurate determina-
tion and progression of chorion membrane are critical in the antenatal man-
agement of twins as early and intensive monitoring and intervention may im-
prove outcomes [5] [6] [7]. 

Additionally, the study of chorion membrane from developing embryo is rou-
tinely used in biological and biomedical research to investigate some develop-
mental processes and malformation such as; angiogenesis and tumor metastasis 
[8] [9]. Thus, data of realistic evidence from sonographic view of assessment of 
the true progression of chorion membrane in monochorionic and dichorionic 
twins at various stages of gestation are few. Though a silent area of development, 
but of great clinical importance, critical to knowledge acquisition and discovery 
of abnormalities, it is therefore imperative to carry out this assessment to deter-
mine the progression of chorion membrane through ultrasound scanning in 
gestational subjects. This present study utilized sonographic representation that 
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enabled the assessment of morphological progression of embryonic growth pat-
tern of chorion membrane and its advancement in compartmentalizing the ges-
tational sac as pregnancy proceeds. 

2. Subjects and Methods 

Sonographic assessment utilized female patients gravid with twins that visited 
the Ultrasound Unit of Crystal Specialist Hospital (CSH), Akowonjo-Dopemu, 
Lagos Nigeria, for routine gynecological and obstetrics evaluation of chorionic 
membrane from January to July, 2016. The women were asymptomatic and aged 
between 28 and 32 years. The evaluations were done in the 8th (first trimester) 
and 25th (second trimester) week of gestation as Crown-Rump Length (CRL) was 
used to ascertain embryonic age in the former. At the latter, Bi-parietal Diameter 
(BPD)/ Femoral Length (FL) biometry was employed. Reduced liquor volume 
towards term (39 weeks ± 2 weeks) may obscure chorionic visibility at the point 
of membranous insertion. A total of six pregnant women were examined by 
trans-abdominal ultrasound (General Electric-Pro Logic 3; made in U.S.A), us-
ing a curvilinear transducer with 3.5 MHz frequency. Data about parity showed 
1 woman was nulliparous, 3 had 1 previous birth and 2 were multiparous. Body 
Mass Index (BMI) was average ranging from 19.51 to 24.02 kg/m2. The uterus 
was visualized as a pear-shaped anteverted structure superior to the vagina and 
posterior to the urinary bladder. Exclusion criteria for women were; pregnancies 
with triplets, singletons, fetuses with malformations /apparent congenital ano-
malies, gravidae complicated by gestational diabetes mellitus, females below 28 
years and above 32 years age bracket. The chorion membrane was identified ul-
trasonically as the thin partitioning membrane. The region of chorionic forma-
tion was critically focused, frozen and printed for morphological progression 
assessment. 

Informed Consent 

All procedures followed were in accordance with the ethical standards of the re-
sponsible committee on human experimentation (institutional and national) and 
with the Helsinki declaration of 1975, as revised in 2000. The patient provided 
written informed consent before enrolment into the study. 

3. Results 

A total of six female patients were scanned with twins. Two of which were car-
rying monochorionic twins while four were gravid with dichorionic fetuses. The 
best representation was taken and progression was studied. The chronic mem-
brane (CM) progressive representation in the embryo of the monochorionic 
membrane showed no distinct partitioning or membrane between the twins as 
the embryos were contained within a single gestational sac. The CM in the mo-
nochrionic twin becomes more thickened and stable as development proceeds as 
shown in Figure 1 and Figure 2. It also shows a characteristic T-sign point of 
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insertion in the 25th week of gestation as shown with arrow in Figure 2. 
The CM in the dichorionic twin showed distinct partitioning dividing the 

gestational sac into two compartments. The CM became less thickened and sta-
ble as it proceeds in development. The dichorionic twins present a “lambda (λ) 
sign” which is a wedge-shaped protrusion into the inter-twin space, creating a 
rather curved junction which was evident in the 25th week of development as 
shown in Figure 4. 

 

 
Figure 1. Frozen sonogram of monochorionic monoamniotic twins at 8 weeks gestational 
age. The two (white) arrows point to the two fetuses in unstable orientation. Observe the 
(live) “suspended” fetal poles [1] [2] in the sonogram as opposed to “sunken” in 
non-viable cases. 

 

 

Figure 2. Transverse sonographic image of proximal view thin chorionic membrane in 
monochorionic diamniotic twin pregnancy at 25 weeks, observe the (T) sign arrowed. 
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4. Discussion 

The determination of chorionicity in multiple gestations is one that confounds 
many in the medical field. Therefore, adequate highlighted evidence of sono-
graphic vision of the growth pattern and modification of chorion membrane 
during development is important as it is used to determine an abnormality in 
growth pattern. Chorionicity is most reliably established by sonographic assess-
ment early in gestation hence it provides on-time discovery of abnormalities in 
twin gestations. Early detection of abnormalities can lead to appropriate treat-
ment which can improve perinatal outcomes [10]. 

The present study showed that chorionic membrane bounded the gestational 
sac in the monochorionic twin and this was modified by becoming more thick-
ened from the 8th - 25th week of development which is evident in the sonographic 
view. This may be due to increased proliferation of syncytiotrophoblasts during 
development which creates the evident thickness over time. More so, there is 
physical transformation of the chorionic membrane to form a T-shape point of 
insertion. In the dichorionic twins, the membrane forms a partition thus sepa-
rating the twins and housing each in a separate sac. The dichorionic membrane 
expressed lesser thickened morphology from the 8th - 25th week of gestation. Ad-
ditionally, the dichorionic membrane undergoes progressive loss of thickness to 
produce a characteristic feature of the lambda sign (Figure 3 and Figure 4) also 
called the “Twin Peak” sign. By the 25th week of gestation, it may be used as a 
characteristic tool to deduce abnormalities in progression. The sign has since 
been described by Bessis and Papernik in the 1980s and referred to as the trian-
gular tissue projection extending from the base of the chorion membrane in di-
chorionic pregnancies with a single fused placenta [11]. This sign is exclusive in  

 

 
Figure 3. Showing ultrasound image of thick chorionic membrane (CM) in dichorionic 
diamniotic twins at 8weeks. Note the triangular projection CM emanating from fused 
bi-placentas. 
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Figure 4. Transverse ultrasound image of chorionic membrane in dichorionic diamniotic 
twins at 25 weeks gestational age. Note the lambda (λ) / (Y) / Twin-Peak-Sign arrowed. 

 
twin dichorionicity and important for safer monitoring of its development and 
progression [12]. In conclusion, the accuracy of ultrasound in the assessment of 
chorionicity in the first trimester is high and is mainly based on the observation 
of lambda and T-sign. Different sonographic signs such as the characteristics of 
the inter-twin membrane and a typical T-shaped or lambda appearance in mo-
nochorionic and dichorionic pregnancy respectively may be used to evaluate 
chorionicity [13] [14]. More so, several studies have confirmed the accuracy of 
these signs in predicting chorionicity [15] [16] [17] [18]. 

5. Conclusion and Recommendations 

The determination of chorionicity during gestation is the first step for an accu-
rate management of twin pregnancy. Knowledge of chorionicity helps in risk as-
sessment, genetic counseling, invasive procedure and management of some ab-
normalities. It is best done in the first trimester and monitored progressively. It 
is recommended that sonographic assessment of developmental process of cho-
rion membrane should be carried out to provide direct access implementation 
for better understanding, improved learning process and to add to the body of 
in-utero medical literature and knowledge. More importantly, if the knowledge 
of the development of chorion membrane is adequate, abnormalities could be 
projected early and solutions will be provided accordingly. 
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