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ABSTRACT

Congenital malformations in twins are found infrequently but not uncommon, its prevalence
varies greatly between 0.2 to 18.3 percent. In comparison with singletons, it is found more common
in twin than in singleton pregnancy, especially in like-sexed twins. Between monozygotic and dizygotic
twins, monozygotic twins are found to increase in prevalence of major and multiple anomalies, but
same prevalence for minor anomalies. Main categories are divided into malformations unique and not
unigue to multiple conception. The first one consists of conjoined twins which is resulted from incomplete
separation of a single embryo and acardiac twins which is resulted from vascular interchange theory.
Congenital malformations not unique to multiple conception consist of congenital heart disease,
positional defects, neural tube defects, Gl, KUB anomalies, and chromosome anomalies which are
mostly more common in twins. Etiology is not clearly understood, but thought to be a part of twinning
process itself, which propose that their etiologic hypotheses are not the same as those in singleton
pregnancy. Diagnosis, management, and prognosis are also discussed.

Key words :

Congenital malformations in twins are found
infrequently and knowledge about them is not precisely
understood. Therefore, some physicians may
somewhat not realize with this problem because of
these reasons. This article has reviewed from varying
issues to summarize its understanding.

Prevalence

Prevalence of congenital malformations in twins
vary greatly between studies, ranged from 0.2 to 18.3
percent."® This variation was due to she differences
in study method, including range of anomalies studied,
completeness of examination, demographic
differences, and chance variation as the number of
affected twins studied is rather small.

It is mostly found that prevalence of congenital
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congenital malformations, twins

malformations are more common in twin than in
singleton pregnancy, ratio of prevalence rate at birth of
anomalies in twins to rate in singleton varies from 1.1
to 3.5.0-9 There are only few studies contrastly reported
the above findings.®®

Within the group of twins , like-sexed twins are
found to increase in prevalence of congenital
malformations , ratio of prevalence rate at birth of
anomalies in twins of like sex to rate in twins of unlike
sex varies from 1.1 to 6.6.0"% When zygosity has
been determined, monozygotic twins are found to
increase in prevalence of major and multiple
anomalies which are likely to be the result of an insult
in early embryonic life, but (defects which occur in later
life in utero) there are no different in prevalence of the
between both monozygotic and dizygotic twins.?”
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Classification
There is no definite classification for congenital
malformations in twins. From reviewing, it is more
practical to divide congenital malformations in twins into
two categories.
1. Malformations unique to multiple conception
1.1 Conjoined twins
Conjoined twins refers to incomplete anatomic
separation of some location bet-ween monozygotic
twins causing connection somewhere between two
fetuses."®
1.2 Acardiac twins
Acardiac twins refers to a complex malformation
associated with monozygotic, monochorionic twins, in
which one twin has a severe abnormality involving
malformations of the head, neck, and upper body with
absent or rudimentary nonfunctioning heart.-9 Acardiac
twins may also be called acardiac monster,
holoacardius, or chorioangiopagus parasiticus.("*9
1.3 Fetus-in-fetu
Fetus-in-fetu refers to monozygotic twins which
one fetus or parts of a fetus lodges within another fetus,
hypothesis is similar to that of an acardiac twins."%
2. Malformations not unique to multiple
conception
2.1 Congenital heart disease, ie, endocardial
cushion defect
2.2 Positional defects, ie, talipes, hip dislocation,
skull asymmetry
2.3 Neural tube defects, ie, spina bifida,
anencephaly, encephalocele
2.4 Gl, KUB anomalies, ie, esophageal atresia,
TE fistula, cloacal extrophy
2.5 Chromosome anomalies, ie, Turner, Down’s,
and Klinefelter syndrome

Etiologic hypotheses
Although no definite theory, there are hypotheses
about congenital malformations in twins , consists of
1. A part of monozygotic twinning process
1.1. Incomplete separation
Conjoined twins are thought to be an incomplete
separation of a single embryo after the formation of
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two embryonic discs, mostly after 13 days of
conception.® The precise reason for this events has
not been established.
1.2. Factors at early embryonic period

It is not clearly understood to explain this theory,
but all early embryonic malformations and malformation
complexes such as sirenomelia, holoprosencephaly,
cloacal extrophy, anencephaly, congenital heart
disease, Goldenhar syndrome, de Lange syndrome,
and Rubinstein-Taybi syndrome are increased in
monozygotic twins. The reason for this association is
considered to be the common etiology for both the
monozygotic twinning and the early malformation
problem.(7819 This category is supposed to be the
result of interaction between two fetuses, maternal
tissues might accept less easily to antigenically different
and competing trophoblasts leads to an anomaly of one
or two fetuses, neural tube defects is the most typical
explanation in this theory and some investigators
suggest that there are different in etiology between twin
and singleton pregnancy for this group of
anomalies.("12
2. Vascular interchange

This etiology results from any vascular
interchange between the monozygotic twins. This
reason is explained for acardiac twins, amorphous
twins, and fetus-in-fetu. Vascular connection between
twins leading to reversal of blood flow to one twin, called
the twin reversed arterial perfusion (TRAP) sequence,
causing one “perfused” and the other “pump” twin.
Perfused twin receives unoxygenated blood resulting
in aplasia of the heart, head, and upper limbs. The pump
twin is usually morphologically normal, or may
sometimes have heart failure and hydrops."*® This
category may also include microcephaly, porencephalic
cysts, hydranencephaly, intestinal atresia, aplasia cutis,
and limb amputation.”® This vascular interchange
theory is exclusively observed in monocho-rionic,
especially monoamniotic placentation in monozygotic
twins. Monochorionic diamniotic placentation is less
common, but also typical.®-3” Dichorionic diamniotic
monozygotic twins can be found as rare cases.(®
Moreover, it has also been reported in dizygotic twins
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twins. Monochorionic diamniotic placentation is less
common, but also typical.!"3” Dichorionic diamniotic
monozygotic twins can be found as rare cases."
Moreover, it has also been reported in dizygotic twins
as a very rare case where the placenta has fused.(419)
3. Factors in utero during late gestation

This etiology explains for other malfor-mations
that prevalence rate does not differ between
monozygotic and dizygotic twins.®” The examples in
this category are cleft lip, cleft palate, and other minor
anomalies.
4. Limited space

Some positional defects such as talipes, hip
dislocation, and skull asymmetry are also more
common in twin than in singleton pregnancy, this
category is thought to be the consequence of limited
growing space and relative restriction of movement,
but this fact has not been proven.” This twins
associated defects are usually resolved quickly and
spontaneously, true talipes equinovarus and congenital
hip dislocation are more likely from genetic factor.®

Noted some common malformations and their
points of interest on prevalence and hypotheses are
summarized in Table 1.

Diagnosis
1. Clinical examination

Clinical manifestations on the mother vary
remarkably. It can be range from high degree of
suspicion to normal twin uterus. Marked overdistended
uterus is common due to polyhydramnios which can
be occurred in acardiac twins, conjoined twins, NTD,

VOL. 11, NO. 4, DECEMBER 1999

and Gl malformations. On Leopold’s maneuver, some
conjoined twins may be found that two fetal heads lie
closely and move together to another lie in different
time. Twins with discordant or concordant anencephaly
may be found that global shaped fetal head is
undetected while multiple small parts of the fetuses are
palpable. On the other hand, some anomalies such as
acardiac twins with just an amorphous mass may
produce different clinical entity with small uterus and
may mislead as a singleton pregnancy.
2. Maternal serum markers

As generally known, screening on maternal
serum markers can assist to assess candidates for
prenatal diagnosis, for examples, increased alpha-
fetoprotein is found in neural tube defects and
decreased alpha-fetoprotein in chromosome
anomalies. In twins, serum markers have more
diagnostic dilemma according to twins itself which may
influence the effects of serum markers level. Upto
dates, maternal serum markers in twins are under
investigation as aspects of interests.'®1”
3. Ultrasound

It is recommended that when even multiple
gestation are suspected clinically, serial real time
ultrasound scans should be obtained beginning in the
first trimester,'® and ultrasound has definitely proved
of value in detection of anomalies in twins in the second
trimester.(® Ultrasound findings of conjoined and
acardiac twins are shown in Table 2. Ultrasound
findings of congenital malformations not unique to twins
are alike those of singleton fetuses, so there are not
mentioned here.
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Table 1. Some common malformations and their prevalence and hypotheses!-10.12:15:20-23)

Hypotheses | Prevalence | Inherited Zygosity, Sex ratio Number of
pattern Chorionicity sharity
Conjoined Incomplete 1:50,000to |sporadic, |MZonly, like-sex concordant
Twins Separation of |1 : 100,000 and no MC-MA only,
a single births and recurrent | ( MZ:monozygotic F>M
embryo after |1:100 to 1:200 |risk MC:monochorionic | (F=75%)
day 13" MZ twins MA:monoamniotic ) | ( F:female )
Acardiac Vascular 1:30,000 to sporadic MZ a rule, like-sex concordant
Twins Connection 1:35,000 MC a rule, arule,
births and MA>DA, unlike-
1:100 in MZ-DC rare, sex rare,
MZ twins DZ very rare F/M vary
Congenital Disturbance |increase in sporadic, |MZ>DZ like-sex> discordant>
Heart disease | in laterality twins increase ( DZ:dizygotic unlike- concordant,
of embryo’s compared recurrent | DC:dichorionic sex concordant
hemodyna- with singleton |If same DA:diamniotic ) rate=6.8%
mic gradient environs only
Neural tube |contact and 1.6:1,000 twin |sporadic, |MZ>DZ like-sex> discordant>
Defects interaction births(1:1,000 |recurrent unlike- concordant,
(anencephaly | between two |in singletons), |risk = 8% sex, concordant
encephalo- |trophoblasts |increase in if next F>M,(F= rate=3.7%
cele and etiology is anencephaly |pregnant 55-80%) only
spina bifida) |thought to and encepha- |is twins, ( F:female
be different locele, but and risk= M:male )
from those decrease in 1-2% if
in singletons | spina bifida singleton
GIL,LKUB Twinning five-fold sporadic, |MZ>DZ like-sex> discordant>
(esophageal |reaction in increase in recurrent unlike- concordant,
atresia, TE-fis- | early twins rate is sex concordant
tular,cloacal |embryonic compared low rate=5%
extrophy) period with singleton only
Positional limit space, |increasein none variable variable variable
Defects restriction of | twins,but for
(talipes) movement mild defects
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twins. Monochorionic diamniotic placentation is less
common, but also typical."*” Dichorionic diamniotic
monozygotic twins can be found as rare cases."®
Moreover, it has also been reported in dizygotic twins
as a very rare case where the placenta has fused.(4'%)
3. Factors in utero during late gestation

This etiology explains for other malfor-mations
that prevalence rate does not differ between
monozygotic and dizygotic twins.®” The examples in
this category are cleft lip, cleft palate, and other minor
anomalies.
4. Limited space

Some positional defects such as talipes, hip
dislocation, and skull asymmetry are also more
common in twin than in singleton pregnancy, this
category is thought to be the consequence of limited
growing space and relative restriction of movement,
but this fact has not been proven.”” This twins
associated defects are usually resolved quickly and
spontaneously, true talipes equinovarus and congenital
hip dislocation are more likely from genetic factor.®

Noted some common malformations and their
points of interest on prevalence and hypotheses are
summarized in Table 1.

Diagnosis
1. Clinical examination

Clinical manifestations on the mother vary
remarkably. It can be range from high degree of
suspicion to normal twin uterus. Marked overdistended
uterus is common due to polyhydramnios which can
be occurred in acardiac twins, conjoined twins, NTD,
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and Gl malformations. On Leopold’s maneuver, some
conjoined twins may be found that two fetal heads lie
closely and move together to another lie in different
time. Twins with discordant or concordant anencephaly
may be found that global shaped fetal head is
undetected while multiple small parts of the fetuses are
palpable. On the other hand, some anomalies such as
acardiac twins with just an amorphous mass may
produce different clinical entity with small uterus and
may mislead as a singleton pregnancy.
2. Maternal serum markers

As generally known, screening on maternal
serum markers can assist to assess candidates for
prenatal diagnosis, for examples, increased alpha-
fetoprotein is found in neural tube defects and
decreased alpha-fetoprotein in chromosome
anomalies.
diagnostic dilemma according to twins itself which may
influence the effects of serum markers level. Upto
dates, maternal serum markers in twins are under

In twins, serum markers have more

investigation as aspects of interests.'s'"
3. Ultrasound

It is recommended that when even multiple
gestation are suspected clinically, serial real time
ultrasound scans should be obtained beginning in the
first trimester,'® and ultrasound has definitely proved
of value in detection of anomalies in twins in the second
trimester.(®  Ultrasound findings of conjoined and
acardiac twins are shown in Table 2. Ultrasound
findings of congenital malformations not unique to twins
are alike those of singleton fetuses, so there are not
mentioned here.
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Table 2. Ultrasound findings in conjoined and acardiac twins('-5%2)

Conjoined twins

Acardiac twins

Fetus

Two fetuses lie adjacent to each other and do
not move apart with fetal movement. Joining
part of the fetuses is visible, most common at
the thorax as called thoracopagus. Other joining
parts may exist at the head (craniopagus),
inferior rump (ischiopagus), posterolateral rump
(pygopagus), back above sacrum (rachipagus).
Sometimes there may be two heads with one
body (dice-phalus),or even two faces with one
head and body (diprosopus).

There are two different fetus, one is the normal
pump twin, the other is acardiac twin. The
acardiac twin get its blood supply from pump
twin, it either has no head or anencephaly. Its
upper trunk and neck area will be thickened. An
omphalocele may be present. Upper limbs are
sometime absent. Club feet and absent toes are
often seen. No cardiac pulsation. Limb
movements are sometimes visible in acardiac
fetus. The other twin, so called pump twin, are
often normal. It sometimes may show sign of
hydrops with hepatosplenomegaly, cardio-
megaly, ascites, and pleural effusion.

Amniotic
Fluid

Polyhydramnios is common. It can be found
up to 75 percent of cases.

Polyhydramnios is common. If two sacs, poly-
hydramnios is found with pump twin and
oligohydramnios with acardiac twin.

Membrane

No membrane

No membrane or sometimes thin membrane

Cord

Usually normal

Single umbilical artery is found 50% of cases

Placenta

Normal

May be enlarged with fetal hydrops

Time
detectable

As early as 9 weeks

As early as 12 weeks

Fig. 1.

early as 10 weeks by vaginal probe showing one body
with two heads.®®
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Sonographic finding in conjoined twins, as

Fig. 2.
showing hydropic fetus without head, and also
omphalocele.
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Sonographic finding in acardiac twins,
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4. Color Doppler velocimetry

Color Doppler may help to look in detail at fusion
site of conjoined twins, for example, common liver
arterial circulation or common cardiac systems. Its
details can confirm diagnosis and suggest therapy after
births.@"

In acardiac twins, color Doppler may help to
determine site of vascular connection, assess
circulatory health of the normal fetus, and assess sign
of heart failure or hydrops in the pump twin. @425

In congenital malformations not unique to twins,
color Doppler is helpful to assess fetal health status,
and much helpful to confirm diagnosis in congenital
heart defects.

5. Fetal echocardiography

Fetal echocardiography is exclusively helpful to
establish diagnosis for congenital heart defects and plan
the management.®”

6. Chromosome study

Chromosome study is usually unneeded in
conjoined twins, acardiac twins, and twins with neural
tube defects. In twins with heart, Gl, and KUB
anomalies, chromosome study is usually required, it
can be performed pre-natally by amniocentesis or
cordocentesis.®® When one anomaly has been
detected, other anomalies must be looked for, and if
there are multiple , chromosome study is required. ?®
Some chromosome anomalies have more prevalence
in twins than in singleton, such as 45,XO (Turner
syndrome), 47,XXY (Klinefelter syndrome), therefore,
when routine ultrasound scanning is performed, it must
also be realized to look for detectable sonographic
findings of those chromosome anomalies , for example,
cystic hygroma, lymphangioedema, ascites, congenital
heart disease, renal anomalies, and oligohydramnios
can be observed in Turner syndrome, and if these
findings are detected, chromosome study is required. @)
7. Gross descriptions

Gross descriptions of the fetuses after birth or
termination are definitive diagnosis for conjoined twins,
acardiac twins, and twins with neural tube defects. For
twins with congenital heart , Gl, and KUB anomalies,
further investigations including an autopsy may be
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required for definitive diagnosis.®® Examples of grossly
malformed neonates are shown in Figure 3 and 4.

Fig. 3.  Newborn with thoracopagus
Fig. 4. Newborn with acardiac twins
Management

Antepartum, intrapartum, and postnatal
management of conjoined twins and acardiac twins
are discussed in Table 3. ‘

anencephalic fetuses, the affected fetus is
precisely not able to survive after birth. If twin
pregnancy is concordant for anencephaly, management
is simple by termination. But in

For congenital malformations not unique to
multiple conception, management must be individually
decised upon nature of disease, chorionicity of twins,
compatibility to survive after birth, possibility of
treatment, and prognosis. Decision must also follow
parental discussion.? For example, in twins that have
case of twins, which is much more common, discordant
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Table 3.

Management of conjoined twins and acardiac twins.®>%9

Antepartum

Intrapartum

Postnatal

Conjoined twins

1.Perform fetal echocardiography to
assess cardiac structure, and serial
ultrasound every 3-4 weeks to
monitor growth and fetal demise.
2.Consult neonatologist and child
surgeon to assess prognosis for
separation and perinatal plan. 3.No
fetal therapy is indicated, except
releasing polyhydramnios.

1.Termination of
pregnancy may be
discussed with
parents if early
diagnosis is made
2.At delivery, well
planned cesarean
section in tertiary
center is advised.

1.Respiratory support must be
ready as early as first breath of
life, as well as warmth, nutri-
tion, and protection from
infection. 2.Separation is varied
on severity and timing must be
discussed.

Acardiac twins

1.Serial ultrasound every 1-2 weeks
to assess growth status, hydrops,or
death of the pump twin. 2.Fetal
therapy may be attempted, such as
maternal digitalization, serial
amniocentesis, maternal
indomethacin therapy, endoscopic
cord ligation, thrombosis of the
umbilical artery by percutaneous
thrombogenic coil or laser therapy,
and hysterotomy with selective
delivery of the perfused twin.

1.Conservation as
long as possible until
complications
develop in the pump
twin, then  delivery
is indi-cated, and
should be performed
in tertiary center.
2.Vaginal delivery is
allowed unless fetal
distress.

support is
essential, be
emphasized on cardiac function
heart failure is commonly

1.Respiratory
care must

as
developed. 2.Prematurity is very
common, care for RDS must be
prepared. 3.Support parents for
inevitable death of the perfused
twin.

for anencephaly, chorionicity must be one of the
determining factor. In monochorionic twins, expectant
management is the only way unless the other fetus is
unhealthy. In dichorionic twins, selective fetocide may
be performed to prevent complications of twin
pregnancy such as preterm labour, malpresentation,
and iron deficiency anemia. It is also able to prevent
polyhydramnios from anencephalic fetus that can
superimpose complications of twin pregnancy, and can
reduce cesarean section rate especially from twin
associated indication but the parents can look after only
one child. Amniocentesis to release polyhydramnios
is another one of the management options. However,
counseling with the parents is essential because each

VOL. 11, NO. 4, DECEMBER 1999

procedure has its risks. For example, selective fetocide
in the second trimester-dichorionic twins proves to
prevent the development of polyhydramnios and is
associated with a lower risk of preterm delivery but can
cause miscarriage upto the one-fifth of cases.® While
there is some suggestion that expectant management
may produce more favorable outcome for the unaffected
fetus with no higher risk of miscarriage from a selective
termination and has acceptable short and long term
outcomes to the infants.®® These options and risks
must be discussed with the parents and treatment of
other congenital malformations not unique to multiple
conception should follow by this demonstration.
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Prognosis

In conjoined twins, prognosis for survival
depends on potential for separation of the connected
infants which is related to the location of the union, the
status of share vital organs, and the presence of
associated organ malformations.® Well planned
elective cesarean section in tertiary center also help to
improve prognosis.® Timing for separation has effect
on success rate and long term survival, the best result
encounters when separation has been performed in
the second and third month of life.

In acardiac twins, all of the perfused twins die,
while the pump twin has a 50 percent mortality rate.®
The pump twins most commonly die from congestive
heart failure, the rests are from prematurity.®® It is
found that the mean birthweight ratio in twins born
before 34 weeks was up to 60 percent.®® Well planned
perinatal management in tertiary center by prenatally
diagnostic ultrasound can help to improve prognosis.

In congenital malformations not unique to
multiple conception other than positional defects,
prognosis depends on severity of anomaly, associated
anomalies, number of affected fetuses (concordant or
discordant), and management policy.“® For positional
defects ; i.e. , talipes, skull asymmetry, and hip
dislocation, all have excellent prognosis with mostly
quick and spontaneous resolution and there is no
recurrent risk.®®

Discussion

Congenital malformations in twins are not
uncommon. The malformations unique to multiple
conception are special, obstetricians should have
knowledge on them, especially to diagnose.
Management should be obtained in tertiary center. In
malformations not unique to multiple conception, it is
exclusively striking to try to understand their hypotheses
because their prevalent rates are increased in twins.
As previously mentioned , there are explained by
twinning process, vascular interchange, and so on. But
finally, some investigators propose that may twins itself
be a malformation process? More studies are needed.

Twins may be one of good models to study about
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congenital malformations and their clinical relevant.
Examples, difference in FHR patterns between
anencephalic and normal fetus were observed after
week 28" in monozygotic twins with discordant anen-
cephaly®, and difference in fetal behavior observing
in 27 and 3¢ trimester may indicate that the
development of the CNS above the medulla oblongata
plays an important role in fetal movement and fetal
breathing movement.©®® Other instances, there are
reports about malformations occurring from genetic
disorder with same genotypic defects in twins which
cleavage from the same zygote (monozygotic twins)
but have different or variable phenotypic
expression®®49 it indicates that embryology is
complicated with may sometimes not be able to be
simply explained. Therefore, it is discussed that twins
are one of good models for genetic and embryologic
learning. Other studying and reports is really required.
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