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To evaluate the accuracy of ultrasound in early detection of
chorionicity and amnionicity in twin pregnancies and evalu-

ate the role of operator-experience, a prospective follow up of
87 consecutive twin pregnancies was performed. Chorionicity
and amnionicity were determined by 17 different observers,
divided in 2 groups on the basis of their experience, using a
composite of US markers at the first US examination confirm-
ing a viable intrauterine twin pregnancy. Accuracy of prediction
was determined for both groups by comparison with postnatal
pathology. From the 87 pregnancies examined at 10.1
(minimum 5.5 weeks, maximum 26.0) weeks of gestation,
pathology was available in 82 cases and a correct prediction of
chorionicity was made in all but two cases, both being diag-
nosed as monochorionic while dichorionic by observers
belonging the more experienced group. No monochorionic
pregnancy was missed and amnionicity was correctly diag-
nosed in all cases, including two monoamniotic twins. We
conclude that use of a composite of ultrasound markers for
early detection of chorionicity and amnionicity is reliable in a
clinical setting where physicians with a variable degree of
experience perform ultrasound examination.

Monochorionic (MC) twins have an incidence of only 1 to
3 in 1000 pregnancies, but account for 50 % of the mortal-
ity in twin pregnancies (Sebire et al., 1997). Early detection
of MC twinning allows the organization of appropriate
follow-up and early detection of specific complications,
such as twin-to-twin transfusion syndrome (TTTS) for
which antenatal treatment options are now available (Allen
et al., 2000; Deprest et al., 2000). The importance of an
accurate diagnosis of chorionicity has therefore recently
been stressed by leading authors in the field (Bajoria &
Kingdom, 1997; Sepulveda, 1997; Taylor & Fisk, 2000).

Whereas certainty about chorionicity can only be
obtained postnatally by pathological examination of the
fetal membranes (Riethmuller et al., 1999), antenatal ultra-
sound (US) can be used for prenatal determination. The
feasibility of antenatal diagnosis of chorionicity by US has
been evaluated extensively (D’Alton & Dudley, 1989;
Finberg, 1992; Hill et al., 1996; Kurtz et al., 1992;
Monteagudo, 1998; Scardo et al., 1995; Sepulveda et al.,
1996; Townsend et al., 1988; Vayssiere et al., 1996; Winn
et al., 1989), but the accuracy in clinical practice is less well
documented. Indeed, in most studies the US examinations
were performed by a single observer or by a small group of

very experienced ultrasonographers (Scardo et al., 1995).
Other studies focused on a single marker for the detection
of chorionicity (Townsend et al., 1988; Vayssiere et al.,
1996) or did not include pathological confirmation of the
diagnosis (Sepulveda et al., 1996). Recently, a possible role
of lack of operator experience has been suggested as a possi-
ble factor in misdiagnosis of chorionicity in multiple
pregnancies (Ecker et al., 1998). The present study was
designed to evaluate the accuracy of the use of a composite
of the most commonly suggested US markers for detection
of chorionicity and amnionicity in a clinical setting were
US examination is performed by physicians with different
levels of experience.

Material and Method
The study was performed at the University Hospital
“Gasthuisberg” in Leuven, Belgium from 1997 until
1999. In this teaching hospital, both residents and consul-
tants perform routine US examination during pregnancy.
Residents in training are usually graded as “juniors” or
“seniors” depending on the duration (less or more than
three years respectively) of their postgraduate training in
Obstetrics and Gynecology. Similarly, ultrasonographers
in this study were divided in an “experienced” and “less
experienced” group, depending on whether they have
been performing obstetric US for more or less than 3
years. At the beginning of each training period of six
months, the main investigator informed the new residents
about the study-protocol and updated them on the US
characteristics of MC and DC twins. Patients were
enrolled in the study at the time of the first US examina-
tion confirming an intrauterine twin pregnancy with
detectable fetal heartbeats. Examinations were carried out
on high resolution US equipment (Toshiba SSH 140A,
Toshiba, Tokyo or Acuson Sequoia, Mountain view,
California) with curvilinear transducers (frequencies
ranging from 3,5 to 5 MHz). The trans-abdominal or
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trans-vaginal route was used as preferred by the physician
or indicated by gestational age or patient characteristics.

After US examination, a study form was completed by
the operator reporting on gestational age, number of gesta-
tional sacs, number of yolk sacs and fetuses, number of
placentas, presence and thickness of an intertwin mem-
brane and presence of the “lambda” (Finberg, 1992) or
“twin peak” (Sepulveda et al., 1996) sign. Based on these a
prediction of chorionicity was made. Pictures were kept for
retrospective analysis. At delivery, the placenta and mem-
branes were collected and examined by an experienced
pathologist to determine chorionicity and amnionicity.

Results
During the study period, 87 twin pregnancies were
enrolled and evaluated by 17 different physicians, 8
belonging to the less experienced group, and 9 to the
more experienced group. The mean gestational age at

observation was 10.1 weeks (minimum 5.5 weeks,
maximum 26.0 weeks). Three patients (3.4%) were lost
for follow-up and 2 (2.3 %) miscarried. These pregnan-
cies were excluded from further analysis. Thirty-five
(42.7%) of the 82 remaining pregnancies studied resulted
from in vitro fertilization, and 8 (9.8%) others from
ovarian stimulation without IVF.

Pathologic evaluation of the placenta and fetal mem-
branes at delivery was available in all 82 remaining
pregnancies. The number and percentages of correct esti-
mations for each type of placentation are displayed in Table
1, showing no significant differences in proportions of
accurate diagnosis between the two groups of operators.
Frequencies of US findings, sensitivity, specificity, positive
and negative predictive values for the different US markers
are summarized in Tables 2 and 3.

A retrospective analysis of the ultrasound pictures in the
two cases where a wrong diagnosis was made showed a clear
“lambda sign” at 9.5 weeks of gestation in the first case
(Figure 1). The observer measured the thickness of the
intertwin membrane (3 mm), but misinterpreted these
findings and diagnosed a MCDA pregnancy. Pathology of
the intertwin-membrane in this cased revealed a DC preg-
nancy. The second error was a similar case of histologically
proven DC twin pregnancy misdiagnosed as being MC at
10.7 weeks of gestational age. No twin peak sign was
reported in this case and the intertwin septum was reported
to be 1.0 mm.
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Table 1

Number (Percentages) of Correct Diagnosis for Each Placentation
Type in the Two Groups of Operators

Pathological diagnosis

Operator Group DCDA MCDA MCMA

“Experienced” 38/40 (95) 3/3 (100) 2/2 (100)

“Less Experienced” 32/32 (100) 5/5 (100) 0

P NS NS NS

Note: NS means not significant

Table 2

Frequency of Ultrasound Findings Markers in the Different Histological Placenta Types

Total (%) DCDA (%) MCDA (%) MCMA (%)

Patients 82 72 8 2

Septum measured 76 / 82 (92.7) 69 / 72 (95.8) 7 / 8 (87.5) 0 / 2 (0)

Septum ≥ 2mm 65 / 76 (85.5) 65 / 69 (94.0) 0 / 7 (0) 0 / 2 (0)

Septum < 2 mm 11 / 76 (14.5) 4 / 69 (5.8) 7 / 7 (100) 0 / 2 (0)

Comment Lambda sign 82 / 82 (100) 72 / 72 (100) 8 / 8 (100) 2 / 2 (100)

Lambda sign present 31 / 82 (37.8) 31 / 72 (43.0) 0 / 8 (0) 0 / 2 (0)

Comment placenta 69 / 82 (84.1) 61 / 72 (84.7) 6 / 8 (75.0) 2 / 2 (100)

Single placenta 18 / 69 (26.1) 8 / 61 (13.1) 6 / 6 (100) 2 / 2 (100)

Table 3

Sensitivity, Specificity and Positive (PPV) and Negative (NPV) Predictive Value of the Different US Markers

Sensitivity Specificity PPV NPV
% % % %

Lambda sign in DC twinning 43.6 100 100 19.6

Intertwin membrane < 2 mm in MC twinning 100 94.2 63.6 100 

Intertwin membrane > 2mm in DC twinning 94.2 100 100 63.6

Single placenta in MC twinning 100 83.6 44.4 100
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Discussion
While early antenatal US determination of chorionicity in
multiple gestations is feasible, it is done far from optimal
in clinical practice, due to a combination of factors:
Firstly, physicians’ unawareness of the importance of
chorionicity on the fate of the fetus and secondly, insuffi-
cient knowledge on the US characteristics of MC and DC
twinning (Sepulveda, 1997). Despite its importance and
the need for a standardized approach, the ideal timing and
method for accurate diagnosis of chorionicity in multiple
pregnancies remains a subject of debate.

Since Finberg (1992) described the “twin peak” or
“lambda” sign, the triangular projection of chorion between
adjacent amnions at the interface of membranes and pla-
centa in the case of dichorionicity, several authors have used
it as a marker of dichorionic twinning (Sepulveda et al.,
1996). In this series, the presence of a lambda sign was spe-
cific (PPV 100%) for DC twins. It was, however reported
in only 37.8 % of DC twins. This is lower than the inci-
dence found in other studies (Sepulveda et al., 1996), and
may be related to the relatively early gestational age of
studied pregnancies (Figure 2). Indeed, in DC gestations
before 7 weeks of gestation, separate gestational sacs will
generally be seen, surrounded by separated or fused tro-
phoblastic rings rather than a typical lambda sign.

The intertwin membrane consists of two amnion layers
in the case of monochorionicity, four in the case of dichori-
onicity and is therefore substantially thicker on
pathological examination. High definition US enables in
some cases to count the number of separate layers
(Vayssiere et al., 1996), but most authors use the thickness
or the aspect of the intertwin membrane, using a cut-off
point of 2 mm to differentiate MC and DC pregnancies
(Townsend et al., 1988). Stagiannis et al. (1995) elegantly
demonstrated possible pitfalls using this method (Cheung
et al., 1990). In our series, all MC twins had an intertwin
membrane of less than 2 mm (Figure 2). However, this was

also found in some DC twins and in fact probably the
cause of one of the misdiagnoses.

While the presence of two separated placentas excludes
the presence of a MC pregnancy, the differentiation between
fused DC placentas and a single MC placenta is not always
possible on US. This resulted in a low PPV (44.4%) for
single placenta and MC twinning in our series, comparable
to the results found by others (Efrat et al., 1999).

The sex of the fetuses can be used in second and third
trimester of pregnancy, but offers limited information.
Indeed, different sex twins are dizygotic and thus DC.
Most of the same sex twins are however DC as well. First
trimester US gender determination is a domain of intensive
research, but has not been evaluated in multiple pregnan-
cies yet (Stagiannis et al., 1995). In our series, the gender of
the fetuses was only reported in a single case seen at 26.0
weeks of gestation. The sexes were different and the correct
diagnosis of DC twinning was made.

Analysis of the two misdiagnoses, surprisingly both in
the “experienced” group, illustrates interesting pitfalls in the
detection of chorionicity in twin pregnancies and (obstetric)
ultrasound in general. In the first case the observer was a
consultant, active mostly in clinical obstetrics who had been
performing obstetric ultrasound for many years but only
occasionally, lately. Unless it has been a simple miswriting, it
can be supposed that most of the “senior” ultrasonographers
are possibly less well updated on the possibilities of early
determination of chorionicity, a fact that has been stressed
only in recent years. A resident training for at least three
years made the observations in the second wrong case.
Retrospection showed suboptimal picture quality and only a
transabdominal US examination was performed. In this
case, the patient was obese and refused transvaginal scan-
ning. This case illustrates the importance of proper image
focussing and the use of transvaginal scanning when trans-
abdominal visualization is poor, which was suggested by
others in this context (Malinowski, 1997).

The study population included 10/82 (12,2%) of mono-
chorionic twins. This is lower than the reported figures in a
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Figure 1. 

Ultrasound picture showing the placento-membranous interface in a DC twin preg-
nancy at 9.5 weeks gestation showing a “lambda”-sign and a thick (3mm) intertwin
septum. This pregnancy was misdiagnosed as being MC by an observer belonging to
the “more experienced” group.

Figure 2.

Thickness (mm) of the interwin membrane related to gestational age in correctly 
diagnosed MC (�) and DC (�) pregnancies. The two misdiagnoses are shown 
as (�). Note: In the two cases indicated by a black arrow, retrospection of the 
pictures showed that the measurement was not performed at the thinnest part 
of the dividing membrane.
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general population of pregnant woman and represents the rel-
ative importance of pregnancies resulting from assisted
reproduction. It is known that the number of multiple preg-
nancies, and the proportion of dizygotic and thus DC twins
increase with these techniques (Loos et al., 1998). However, it
represents the general population that residents in training
hospitals are exposed to and in view of the objectives of this
study, does not represent a significant population bias.
However, while we reported no errors in the detection of
monochorionic and monoamniotic pregnancies, the relatively
low numbers in these groups, result in broad confidence
intervals for accuracy of detection using the studied criteria,
while this is not the case for the group of dichorionic twins.

In summary, these data show that early detection of
chorionicity with US can be performed with a high level of
accuracy by both experienced and less experienced ultrasono-
graphers after a basic introduction on specific US
characteristics of MC and DC twins. In the “diagnostic
cascade” (Sepulveda, 1997) leading to a correct diagnosis of
chorionicity, the twin peak sign and the thickness of the
intertwin membrane seem superior to the other markers, 
at least at the studied gestational age. Determination of chori-
onicity should routinely be performed in all multiple preg-
nancies. Timing between 11 and 14 weeks gestation allows the
combination with measurement of nuchal translucency, a pos-
sible early marker for TTTS, the most common and treatable
complication related to chorionicity (Sebire, 2000).
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