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The importance
of determining chorionicity
in twin gestations
A 32-year-old G2P1001 was diagnosed

with twins at her initial ultrasound
(U/S) examination in her obstetri-
cian's office at 12 weeks' gestation.

At her next U/S examination, scheduled
at 20 weeks to evaluate fetal anatomy, a
dividing membrane was not visualized
between the twins, and a monoamniotic
gestation was suspected. Maternal-fetal
medicine consultation was requested,
and a monochorionic-diamniotic ges-
tation was subsequently diagnosed—
complicated by severe twin-twin trans-
fusion syndrome (TTTS).

How common are twin pregnan-
cies, and how do monochohonic
and dichorionic twins arise?

Based on data from the Centers for
Disease Control and Prevention, the
number of twins almost doubled be-
tween 1980 and 2009, increasing from
18.9 to 33.2 per 1000 births.' Since
2005, the increase has slowed to less
than 1% per year. As a result, how-
ever, twins accounted for fewer than
1 in S3 pregnancies delivered in the
United States in 1980 but now make
up 1 in 30. Approximately one-third
of the increase is due to increasing
maternal age at conception, and the
remainder is thought to be secondary
to the widespread availability and use
of assisted reproductive technology.

In a dizygotic twin gestation, fertil-
ization of 2 oocytes by 2 sperm results

in a pregnancy that is dichorionic (DC)
and diamniotic (DA). In about 25% of
monozygotic twin gestations, cleavage
of the mórula within 4 days of concep-
tion will result in "identical twins" that
are also DC and DA, with separate pla-
cental masses (Figure 1). In most of the
remaining 75 % of monozygotic twin ges-
tations, cleavage of the more advanced
blastocyst between 4 and 8 days after
conception results in monochorionic,
diamniotic (MC, DA) membranes and
a single placental mass (Figure 1).

Cleavage between 8 and 12 days
after conception occurs in less than
1% of twins and results in a mono-
chorionic monoamnionic (MC, MA)
gestation. Cleavage beyond 12 days
after conception, which is fortunately
rare, may result in conjoined twins.

DC twins.^ This was predominately
influenced by the marked increase in
fetal demise in MC twins, 7.6% ver-
sus 1.6%. Overall neonatal morbidity
was also increased in MC twins com-
pared with their DC counterparts. Sev-
eral unique complications of MC twins
contribute to these differences:

1. Twin-twin transfusion syndrome
Inter-twin vascular anastomoses are
present in virtually all MC placentas.
An imbalance in flow across the trans-
placental connections in MC twins can
lead to volume and endocrine changes
that result in a polyhydramnios/oligo-
hydramnios sequence known as TTTS.
This condition complicates 8% to 10%
of MC twin gestations and usually pres-
ents in the second trimester.' TTTS

Why is it important
to determine chori-
onicity?

MC twins are associ-
ated with increased
risks compared with
DC twins, and these
risks necessitate clos-
er surveillance. In
one large twin co-
hort study, the perina-
tal mortality rate was
found to be more than
two-fold increased in
MC compared with

Figure 1 I Breakdown of zygosity and
I chorionicity in twin gestations*
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accounts for more than one-third of all
perinatal deaths in MC pregnancies.-
In severe cases, the perinatal mortal-
ity without treatment is 70% to 100%.
Most experts consider fetoscopic laser
photocoagulation of placental anas-
tomoses to be the best available ap-
proach to treat severe TTTS in continu-
ing pregnancies less than 26 weeks.'
This procedure has been associated
with an overall perinatal survival of
50% to 70% in those with severe dis-
ease. Early detection of disease can
lead to appropriate treatment and im-
prove perinatal outcomes."

2. Intrauterine growth restriction
The prevalence of intrauterine growth
restriction (IUGR) has been reported
to be 26% in DC twins and as high as
46% in MC twins.' Monochorionicity
increases the overall risk of IUGR in
twin pregnancies due to disproportion-
ate placental sharing. In one prospec-
tive series, selective IUGR, defined as
a birthweight discordance of at least
25% in the absence of TTTS, was re-
ported to complicate about 15% of MC
pregnancies and was associated with
perinatal mortality of 5% to 10%.''Man-
agement options range from selective
termination to strict antepartum sur-
veillance and consideration of early
delivery, depending on the gestational
age at diagnosis, severity of growth
impairment, and patient preference.

It is particularly important to es-
tablish chorionicity prior to consid-
eration of selective termination. Se-
lective termination can be performed
using intracardiac potassium chloride
injection if the pregnancy is DC. How-
ever, if the pregnancy is MC, selective
termination must be done either with
radiofrequency ablation or umbilical
cord occlusion.

3. Co-twin demise and
neurodeveioptnental morbidity
after single fetal death
With the death of one of the fetuses in
a MC twin gestation, vascular intra-

placental connections may place the
co-twin at significant perinatal risk.
In a recent meta-analysis, death of
1 twin was associated with co-twin
demise in 15% of MC gestations and
3% of DC gestations.' Similarly, the
incidence of neurologic morbidity fol-
lowing death of a co-twin was 26%
in MC gestations, compared with 2%
in DC gestations. Previously thought
to be related to the passage of throm-
boplastin-like substances after the
death of the twin, the more widely
accepted theory is that acute hypoten-
sion in the initial dying fetus resuUs
in a "sink" phenomenon.^ Acute ex-
sanguination of the normal co-twin
results in its death or survival with
neurologic sequelae. Thus, imme-
diate or emergent delivery confers
no advantage to the surviving fetus
after the death of its co-twin in a MC
twin gestation.

4. Monoamniotic twins
Although MA twins comprise only
0.3% of twin pregnancies (Figure 1),
they are at particularly high risk. His-
torically, MA twins have been asso-
ciated with perinatal mortality in up
to 80% of cases, primarily related to
umbilical cord entanglement.'̂  Even in
recent series, the perinatal mortality
rate is approximately 15%. In an ef-
fort to avoid fetal demise, a number
of authors have discussed the role of
inpatient management as early as 24
to 28 weeks, with steroid adminis-
tration for fetal lung maturity, daily
fetal surveillance, serial assessment
of fetal growth, and delivery between
32 and 34 weeks.'" However, the op-
timal management of these pregnan-
cies remains to be delineated defin-
itively, and co-management with a
maternal-fetal medicine specialist is
recommended.

5. TWin anemia-poiycythemia
sequence
A form of chronic fetofetal transfusion
known as twin anemia-poiycythemia

sequence (TAPS) may occur spontane-
ously in up to 5 % of MC twin pregnan-
cies and is also a recognized complica-
tion of incomplete laser treatment for
TTTS.'̂  Significant hemoglobin differ-
ences in the fetuses can be identified
by finding an elevated middle cerebral
artery peak systolic velocity, indicat-
ing severe fetal anemia in 1 twin, or
by the presence of fetal hydrops in the
absence of oligohydramnios-polyhy-
dramnios sequence.

Extreme cases of TAPS can progress
to fetal death. Suggested treatment op-
tions include laser photocoagulation,
intrauterine blood transfusion, selec-
tive termination, and early delivery,
but there is inadequate literature to
guide the optimal approach.

These complications highlight the
need to properly establish chorionic-
ity so that management of the preg-
nancy and antenatal surveillance can be
planned appropriately.'^ The American
Institute of Ultrasound in Medicine in
conjunction with the American College
of Radiology and the American College
of Obstetricians and Gynecologists rec-
ommend that amnionicity and chori-
onicity should be documented for all
multiple gestations when possible.'"' '̂
The British, Australian and New Zea-
land, Canadian, and French Colleges of
Obstetrics and Gynecoiogy have made
similar recommendations."'"

How is chorionicity determined
sonographicaliy?

Chorionicity is most reliably
established sonographicaliy early in
gestation.

Before 14 weeks
Evidence of 2 distinct gestational sacs
on transvaginal ultrasound (TVU)
performed before 10 weeks' gestation
suggests dichorionicity (Figure 2).
Determination of amnionicity
is thought to be less accurate before 10
weeks, due to a delay in the sonographic

continued on PAGE 42
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Figure 2 I Sonographic evidence of
I chorjonicity at 7-9 weeks

exclude it. A T sign has
been used to describe
the U/S visualization of
the attachment of the
intervening twin mem-
brane to the placenta in
cases of MC gestation.
When combined with
the presence of a single
placental mass, it has a
sensitivity of 100% and
a specificity of 98 % for
monochorionicity.

A: Two distinct gestationai sacs noted by TVU at 7-9
weeks' gestation consistent with a DC gestation. B:
What appears to be a single gestationai sac by TVU at
7-9 weeks' gestation consistent with a MC gestation.
The small arrow points to 1 of the amnions that is
barely visible.

appearance of the thin diamniotic
membrane that is often not appreciated
in the monochorionic gestation. In such
cases, confirmation of the presence of
an intervening membrane should be
undertaken at a later U/S to exclude a
MA twin gestation.

Between 10 and 14 weeks, visualiza-
tion of the interface between the pla-
centa and the intervening twin mem-
brane is an important determination
of chorionicity (Figure 3) .^° A lambda
sign (also known as a twin peak sign)
is the triangular projection of placen-
tal tissue into the base of the intertwin
membrane. It represents the chorionic
villi between the 2 layers of chorion at
its origins from the placenta. The pres-
ence of either a lambda sign or 2 sepa-
rate placentas indicates a DC placen-
tation with a sensitivity of 97% and a
specificity of 100%.

The lambda sign tends to disappear
with advancing gestationai age due to
regression of the chorion frondosum to
form the chorion leave, and therefore it
becomes less useful.̂ " When present,
the lambda sign indicates dichorion-
icity, but its absence does not always

At or after
14 weeks
Discordance of fetal gen-
der by U/S has a positive
predictive value that ap-
proaches 100% for pre-
dicting dichorionicity.
However, only 55% of
all twins are discordant

for gender.̂ ' On rare occasions, post-zy-
godc disjunction in MC twins can result
in a female fetus with 45X0 karyotype
and a normal male co-twin.̂ ^ Visualiza-
tion of 2 separate placental masses can
also be used to confirm dichorionicity;
however, this finding is usually present in
only about one-third of twin gestations.
Both the presence of a
thin bridge of placental
tissue between 2 domi-
nant placental masses
and the presence of a
succenturiate placental
lobe can be seen in a MC
gestation thereby limit-
ing this parameter as a
useful diagnostic tool.

Infrequently, the
thickness of the inter-
twin membrane may
be helpful in the deter-
mination of chorionic-
ity. In a recent study, a
threshold of 2 mm had
90% sensitivity and 76%
specificity for determi-
nation of MCDA mem-
branes using standard

2-dimensional sonography, and sensi-
tivity was further improved using 3-di-
mensional sonography."

How does knowledge of chori-
onicity affect U/S surveillance in
twin gestations?

Although evidence for the optimal
surveillance of twin gestations is
limited, it is prudent to develop a
management plan based on risk as-
sessment related to chorionicity.
All women with a twin pregnancy
should be offered U/S examination
at 10 to 13 weeks' gestation to assess
chorionicity, viability, crown-rump
length, and nuchal translucency.'
Regardless of chorionicity, an ana-
tomical assessment should be per-
formed at 18 to 20 weeks' gestation.
Fundal height is not expected to reli-
ably detect growth abnormalities in
multiple gestations, and for this rea-
son, serial sonographic assessment is
recommended. DC twins should un-
dergo sonography approximately ev-
ery 4 weeks to assess fetal growth.

In MC, DA twins, sonography as
often as every 2 weeks has been pro-
posed to monitor for the development

Figure 3 Sonographic evidence of
I chorionicity at 10-14 weeks

A: Lambda sign indicative of dichorionic gestation.
B: T sign indicative of a MC gestation.
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of TTTS.̂ •̂ ''•̂ ^ The serial sonographic
evaluations should include at least the
maximal vertical pocket of amniotic
fluid in each sac, and the presence
of the bladder in each fetus.^ Limited
sonography may be alternated every
2 weeks with serial growth assess-
ments. In addition, the prevalence of
cardiac anomalies is increased in MC
twins, and screening for congenital
heart disease is warranted.^ If the
estimated fetal weight is below the
tenth percentile, umbilical artery Dop-
pler studies should be considered.''''
In 2 retrospective series of MC twins,
U/S examinations performed every
2 weeks were more likely to result
in the early detection of TTTS as
compared with traditional monthly
assessment."-"'

Conclusions
• Chorionicity should be routinely as-

sessed in twin gestations, as early
as possible in pregnancy, and ide-
ally by 10 to 13 weeks.

• MC twins are at increased risk of
specific complications, including
TTTS, selective IUGR, severe peri-
natal morbidity and mortality after
the death of a co-twin, monoamni-
onicity and subsequent cord entan-
glement, and TAPS.

• In DC twins, U/S examinations ap-
proximately every 4 weeks should
be considered to assess fetal growth.

• In MC twins, limited U/S examinations
every 2 weeks should be considered,
beginning at 16 weeks, with evalua-
tion of fetal growth at about 4-week
intervals. H33
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