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Abstract
Monochorionic (MC) twins represent a significant propor-
tion of perinatal morbidity and mortality. Overall, 1 of 3 MC
twin pregnancies will develop complications in relation to
the MC placenta and the presence of interfetal placental
anastomoses. From a clinical standpoint, these complica-
tions can be grouped into four main types of clinical prob-
lems: chronic transfusion, acute transfusion, growth discor-
dance, and discordant malformation. Differential diagnosis
of MC twin complications is still challenging due to frequent
overlap of their clinical signs and the complex relationships
between them. Clinical experience demonstrates that most
instances of wrong management derive from failure to com-
ply with a basic set of rules for diagnosis and management.
In this review, we propose a simplified approach to the un-
derstanding of MC twin pregnancy, its potential complica-
tions, and the key concepts allowing adequate differential
diagnosis and targeted management.

Copyright © 2012 S. Karger AG, Basel

Introduction and Goals of This Review

A monochorionic (MC) twin pregnancy occurs in 1 of
250 pregnancies, in about 20% of twin pregnancies and
70% of monozygotic twins [1, 2]. MC pregnancies account
for a significant proportion of perinatal morbidity and
mortality in twins [3-5]. The perinatal mortality rate is
around twice and 4 times as high as in dichorionic twins
and single pregnancies, respectively [6]. Neurological
morbidity is 4-5 times as high as in dichorionic pregnan-
cies and therefore 25-30 times as high as in singletons.
Overall, 1 of 3 MC pregnancies can have complications
(7, 8].

Optimal management of MC twins entails early clas-
sification of chorionicity and close follow-up. Chorionic-
ity diagnosis should be performed at the 11- to 14-week
ultrasound scan demonstrating the presence of T-sign
(direct binding of the two thin amniotic membranes)
which is possible in almost all cases [9, 10]. Early diagno-
sis and timely management can substantially improve the
prognosis of MC twin complications. However, for the
average fetal medicine specialist, differential diagnosis of
the complications of MC twins is still challenging. This
is due to the frequent overlap of clinical signs and com-
plex relationships between the different potential compli-
cations. However, differential diagnosis and ensuing de-
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Fig. 1. Schematic representation of the main groups of complica-
tions in MC twins and their common relationship with the pres-
ence of placental anastomosis.

cisions are based on relatively simple rules. While some
MC cases may be really intricate, clinical experience
demonstrates that in most instances proper classification
and management can be achieved by systematic applica-
tion of relatively simple concepts.

The Unique Characteristics of the MC Placenta

The main feature of MC twins is the existence of pla-
cental anastomoses which can be arterioarterial (AA), ve-
novenous (VV) or arteriovenous (AV) [11]. Vascular pla-
cental connections result in the existence of bilateral feto-
fetal transfusion, a sort of third circulatory system
between two individuals which is unique in human pa-
thology. Anastomoses are the ever-present factor which
underlies all the particularities of MC twin pathology.
They can cause problems by themselves or in combina-
tion with other problems, namely discordant placental
territories and/or fetal malformations [12].

As mentioned above, one of the difficulties in the clin-
ical management of MC twins is that the existence of one
complication does not exclude others. There is often an
overlap, particularly between transfusion syndromes and
growth restriction. However, a systematic approach must
allow establishing the prevailing diagnosis in each par-
ticular case, which will mandate the mode of manage-
ment. In this review, we propose to group the complica-
tions of MC twins into four main types of clinical prob-
lems: chronic transfusion, acute transfusion, growth
discordance, and discordant malformation. The relation-
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ship of these complications with placental anastomoses
and among each other is illustrated in figure 1.

A Very Brief Summary of the Main Moments of MC
Twin Pregnancies and the Rationale for Follow-Up
Schemes

Management of MC pregnancy is challenging. The
prevalence of MC twins is low (1 in 250 pregnancies) and
adequate assessment requires advanced skills. We con-
sider that it is not wise to conduct follow-up of these
pregnancies in a non-specialized environment, at least
not entirely. A minimum of critical scans should be per-
formed at specialized units. Using a simplifying ap-
proach, MC twin pregnancy could be split into three
main phases where the main goals of management differ
(fig. 2):

o 12-14 weeks: early diagnosis of chorionicity and rul-
ing out most obvious structural malformations.

o 15-28 weeks: early detection and treatment of serious
complications mainly amenable to fetal therapy [twin-
to-twin transfusion syndrome (TTTS) and early selec-
tive intrauterine growth restriction (sSIUGR)].

o 29-36 weeks: early detection of complications mainly
(not exclusively) amenable to elective delivery [late-
onset TTTS, late IUGR, and twin anemia polycythe-
mia sequence (TAPS)].

Regardless of these main phases, follow-up of MC
pregnancies must be done at 2-week intervals. The main
reason is to detect TTTS cases as early as possible, which
may appear days after a normal exam. Use of predictors
such as ductus venosus Doppler, nuchal translucency,
membrane folding, and abdominal circumference dis-
cordance at 12 weeks may assist in identifying high-risk
cases [13-15]. However, the sensitivity of these signs is not
extremely high, and from a practical point of view, all MC
twins must anyway be followed up every 2 weeks [16].
Standard complete ultrasound evaluations should be per-
formed, ideally by specialists with experience in MC
twins, at 12, 20, 28, and 32 weeks. In the time between
these critical scans, 2-weekly follow-up could be limited
to subjective assessment of amniotic fluid (AF) and fetal
abdominal circumferences. Although the likelihood of
serious complications is lower beyond 28 weeks, these
may still occur and progress rapidly. Considering the low
prevalence of MC pregnancies, we believe that continu-
ing the 2-week follow-up scheme until the end of gesta-
tion is the most reasonable approach. The risk of intra-
uterine fetal death (IUFD) in apparently uncomplicated
MC twins seems to be very low, but the consequences can
be devastating [17, 18]. Consequently, there is a certain
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Fig. 2. A proposed schematic representa-
tion of the three main stages in the follow-
up of MC twin pregnancies. Follow-up
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consensus that for uncomplicated MC twins, elective
delivery around 36-37 weeks is a reasonable approach
[19-21].

Goals of This Review

This review does not intend to provide comprehensive
descriptions of the complications of MC twins and their
variants. This aim would exceed by large the extent of a
single review. Our main goal is to provide a relatively al-
ternative approach, which essentially focuses on the glob-
al picture. Thus, we hope to help the average clinician
achieve a more integrated understanding of MC twin
pregnancy, its potential complications, and the key con-
cepts allowing adequate differential diagnosis and tar-
geted management.

Chronic Feto-Fetal Transfusion Syndromes: TTTS
and TAPS

Chronic intertwin transfusions, particularly TTTS,
are the best known complications of MC twins. Both
TTTS and TAPS result from unbalanced AV net blood
flow from one twin to the other, however, with remark-
able differences in the magnitude of blood flow exchange
and, consequently, in the pathophysiology, clinical pre-
sentation, and prognosis.

Differential Diagnosis and Management
of Monochorionic Twin Pregnancies

Twin-to-Twin Transfusion Syndrome

TTTS occurs in 10-15% of all MC twins [22, 23]. The
basis for the development of TTTS is the development of
AV/VA discordant flow [24]. In most cases, TTTS results
from a predominance in the number and/or diameter of
AV anastomoses from the donor to the recipient fetus
[25]. It seems very likely that the unbalance in AV anas-
tomoses combines with other factors such as fetal weight
discordance, relative placental growth, cord insertions or
other fetal factors (i.e. cardiac defects), which may help
triggering the disease in individual cases. TTTS is a se-
vere hemodynamic disorder which leads to a progressive
sequence characterized by hypovolemia, oliguria, and ol-
igohydramnios in the donor, and hypervolemia, poly-
uria, and polyhydramnios in the recipient [26, 27]. Addi-
tionally, release of vasoactive substances and sustained
oliguria lead to hypertension and renal tubular damage
in the donor, while transfer of these substances to the re-
cipient is thought to produce hypertension and contrib-
ute further to hypertrophic cardiomyopathy [28-30]. Ir-
respective of the complex pathophysiology underlying
this syndrome, there is universal agreement that TTTS is
invariably associated with massive changes in fetal diure-
sis that lead to very obvious differences in AF deepest
pocket and bladder size.

While there remain some differences in AF cutoff val-
ues used above 20 weeks, there is virtually universal con-
sensus on the diagnostic criteria (table 1). These are es-
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Table 1. Diagnostic criteria and staging of severity of TTTS [31,
32]

severity. The most widely used is the Quintero staging
system (table 1) [32].

Diagnostic criteria

- Confirmed MC pregnancy

- Polyhydramnios in the recipient with a deepest vertical
pocket of >8 cm*

- Oligohydramnios in the donor with a deepest vertical pocket
<2cm

- Discordant fetal bladders with markedly enlarged bladder in
the recipient and very small or non-visible bladder in the do-
nor during most of the examination

Severity staging
I The bladder is still visible in the donor twin
II The bladder is no longer visible in the donor twin
II Critically abnormal Doppler in either twin: absent/reverse
diastolic flow in the umbilical artery of the donor or recipi-
ent and/or absent/reverse flow in the ductus venosus or pul-
satile flow in the umbilical vein of the recipient
IV Hydrops in either fetus
V' Demise of one or both twins

* The cutoff above 20 weeks is still a subject of debate. A cutoff
of 210 cm beyond 20 weeks has been used in randomized trials
and is commonly used by European groups, while a unique cutoff
of 8 cm is more commonly used in the United States. Both cutoffs
are considered to be acceptable for the diagnosis.

Table 2. Diagnostic criteria for TAPS [48]

Prenatal MCA-PSV >1.50 MoM in the donor and
MCA-PSV <0.80 MoM in the recipient
Postnatal Intertwin hemoglobin difference >8.0 g/dl and

Intertwin reticulocyte count ratio (donor/
recipient) >1.7

MCA-PSV = Middle cerebral artery peak systolic velocity as
measured with spectral Doppler.

sentially based on the use of AF differences and bladder
sizes as key signs for the diagnosis of TTTS. There is also
consensus that strict criteria must be used to define (and
treat) a case as TTTS [31]. Importantly, the diagnosis of
TTTS does not consider differences in fetal weight nor
Doppler information. From a clinical point of view, a sub-
stantial number of cases of TTTS are combined with se-
lective IUGR, more commonly the donor twin. However,
this is irrelevant for management decisions. Once the di-
agnosis is established, TTTS can be staged in degrees of
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I'TTS is always a severe condition with a high rate of
perinatal morbidity (neurological handicap 40-80%) and
mortality (100% before 20 weeks, 80% between 21 and 26
weeks) if left untreated. It always requires urgent therapy
because it may progress abruptly and even lead to fetal
death in very early stages [33]. The treatment of choice for
TTTS between 15 and 28 weeks is fetoscopic laser coagu-
lation of placental anastomosis. This therapy reverts the
manifestations of the syndrome and it is associated with
overall survival rates of 80-90% for at least one fetus [34-
37]. In cases where laser is not possible, amniodrainage is
a second-line palliative therapy to prolong pregnancy and
improve survival (at least one fetus in 50-60% of cases)
[34, 38], at the cost of a much higher rate of neurological
handicap (29-35 vs. 11-16% with laser) [39, 40].

Twin Anemia Polycythemia Sequence

TAPS occurs spontaneously in 3-5% of MC twins,
normally as a third-trimester complication [41]. TAPS
occurs in placentas where interfetal anastomoses are very
small. If there is a discordance in the size/diameter of
these vessels, discordant AV interfetal flow occurs, but
with a much lower magnitude than in TTTS [42]. Chron-
ic subtle transfusion leads to anemia-polycythemia, but
the severe hemodynamic fetal disturbances as in TTTS
do not take place.

TAPS may also occur as a complication of incomplete
coagulation after TTTS treatment in around 2-6% of cas-
es, depending on the definitions and center experience
(43, 44].

Either in non-complicated MC twins or after laser
therapy, TAPS must be actively searched by means of rou-
tine middle cerebral artery (MCA) Doppler since, nor-
mally, there are no other manifestations [43, 45, 46]. In a
remarkable proportion of cases, TAPS is diagnosed post-
natally. Neonatal diagnostic criteria are based on the
presence of severe hemoglobin and reticulocyte discor-
dance [47, 48]. The prenatal and postnatal diagnostic cri-
teria are summarized in table 2.

The prognosis in spontaneous cases is normally good
and most cases can be managed expectantly [49]. TAPS
after treatment of TTTS is usually more aggressive and
requires therapy. Therapy is normally indicated if MCA
Doppler discordance progresses rapidly or prehydropic
signs are observed in the donor. The only causative treat-
ment is laser therapy. In post-laser cases, technical chal-
lenges, such as normal AF in the donor and stained fluid
due to previous laser may hamper or prevent this option
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[50]. Alternatively, repeat transfusions to the donor, pref-
erably intraperitoneally to minimize rapid passage of
blood to the recipient, often achieve good outcomes [51]
and therefore constitute an acceptable management
scheme.

Acute Feto-Fetal Transfusion

Acute transfusion occurs in MC twins when there is a
sudden drop in pressure and/or heart rate at one fetal end.
This leads to unidirectional transfusion and acute exsan-
guination of the co-twin - which behaves as an ‘acute
donor’ - into the circulation of the fetus suffering the
drop [52]. The consequences depend on the magnitude of
the flow and duration of the blood transfer. In turn, the
magnitude of flow depends on the size, type, and direc-
tion of interfetal anastomoses [53]. Fetuses with few and
small anastomoses are much less exposed to serious dam-
age than those with large AV or AA connections. Thus,
the consequences are highly variable and may range from
nothing to severe brain injury or death of the ‘acute do-
nor. Acute transfusion is highly associated with fetal
death of one fetus, but the relation is variable. Hence,
acute transfusion may be caused by a single fetal death,
but in turn acute transfusion may cause fetal death.

Acute feto-fetal transfusion may occur in two situa-
tions:

- After single IUFD: transfusion occurs from the sur-
viving twin to the dead fetus. The surviving twin has
arisk of 18-34% of brain injury and about 15% of fetal
death as a consequence of acute exanguination [54,
55]. Single fetal death may occur as a final stage in
TTTS and sIUGR, and this justifies that its prevention
is a major goal in the management of these cases. In
addition, fear of IUFD and its consequences in late
pregnancy is normally the reason to recommend elec-
tive delivery between 36 and 37 weeks in MC pregnan-
cies.

- With both fetuses alive: these accidents are thought to
be the cause of unexplained postnatal brain lesions in
apparently uncomplicated MC twin pregnancies [56,
57], and they are one of the typical complications of
sIUGR type III cases [58] (see below). The most likely
cause is the occurrence of a transient episode of
bradychardia in one twin. The consequences are par-
ticularly devastating if the fetuses are connected by
large AA anastomoses, which favor quick passage of
large amounts of blood over minutes. Doppler has al-
lowed to confirm cases of massive acute feto-fetal

Differential Diagnosis and Management
of Monochorionic Twin Pregnancies

transfusion during transient fetal bradychardia in the
presence of large AA anastomoses [59]. The ‘acute do-
nor’ fetus will be exposed to a high risk of brain injury
or death. In turn, the ‘acute recipient’ may survive the
sudden transfusion or die out of cardiovascular over-
load.

Therefore, as stated above, the combinations are mul-
tiple. Fetal death can be both the cause and the conse-
quence of acute feto-fetal transfusion. Consequently, on
discovering a single or double fetal death in MC twins, it
is normally impossible to know what happened first.

Intrapartum Acute Feto-Fetal Transfusion. This is a
rare accident with an incidence of 1.8-5.5% which may
occur in the second twin after delivery of the first twin
[60]. It may lead to very discordant hemoglobin levels.
The differential diagnosis with TAPS is made by reticu-
locyte count, which in intrapartum transfusion is normal
due to the acute nature of the accident. While there are
no large series, clinical experience suggests that the prog-
nosis is normally good. However, anecdotal cases of death
of the co-twin have been reported [61, 62].

slUGR in MC Twins

Early sSIUGR

Early sTUGR affects 10% of MC twins, with a similar
frequency as observed in dichorionic twins [63]. STUGR
is diagnosed by an estimated fetal weight (EFW) of less
than the 10th percentile in one fetus [64]. An EFW dis-
cordance =25% is a common feature of this entity. The
main reason for the development of SSUGR in twins is the
existence of a discrepancy in the placental territory [65].
However, the main feature of SIUGR in MC pregnancies
is the co-existence of interfetal anastomoses [66], which
strongly interfere in the natural history of growth restric-
tion. As part of interfetal blood flow interchange, the
IUGR twin receives well-oxygenated blood from its co-
twin. This has been called ‘rescue transfusion’ because it
generally induces a clearly beneficial effect on the [UGR
fetus.

The amount and type of blood flow interchange
changes according to the number and type of anastomo-
ses, and this determines a wide variation in the clinical
behavior of sSIUGR. However, from a practical point of
view, the type of Doppler in the umbilical artery of the
IUGR fetus corresponds, in the vast majority of cases,

with three relatively well-defined clinical patterns (ta-
ble 3) [67].
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Table 3. Type of sSIUGR in MC twins according to the characteristics of umbilical artery Doppler in the small twin, and main clinical

and placental features of each type [67]

Type Clinical features

Placental features

Type I:
normal Doppler
(positive diastolic flow)

Very low risk of TUED and co-twin brain damage
IUGR evolves well (normally >34 weeks’ GA)

Benign course with smaller degree of weight discordance

Unequally shared placenta

High anastomotic diameter which largely compensates for
placental territory imbalance

No or small AA anastomosis

Type II: - High risk of deterioration and TUFD of IUGR twin - Very unequally shared placenta

absent/reverse (predictable by Doppler evolution in most cases) - Smaller anastomotic diameter, which compensates for
end-diastolic flow - Very low risk of intrauterine brain injury of normal co-twin severe placental territory imbalance, but for a shorter time
(constantly) - Mean GA at delivery (due to deterioration of [IUGR) 29 weeks - No or small AA anastomosis

Type III - Low risk of hypoxic deterioration of IUGR twin which - Very unequally shared placenta

Intermittent commonly survives until 32 weeks’ GA and beyond - Alarge AA anastomosis which largely compensates for
absent/reverse - 10-15% risk of unexpected IUFD of IUGR twin unequal sharing and allows long in utero survival of [IUGR

end-diastolic flow (non-predictable)

twin, but carries high risk of acute feto-fetal transfusion

- 10-15% risk of brain injury in normal co-twin accidents
GA = Gestational age.
From the point of view of prognosis, the types described Late sSIUGR

in table 3 can be divided in two, those with fairly good
prognosis (type I) and those with high risk of serious com-
plications (type II and III). Indeed, sSIUGR type II and III
are both at high risk of very-preterm delivery, intrauterine
fetal death, and neurological sequelae [68, 69]. Aside from
these common features, type III pregnancies are distin-
guished by the presence oflarge A A anastomosis. Large AA
connecting vessels determine the appearance of the typical
intermittent flow in the umbilical artery, a longer in utero
survival of the IUGR twin [70, 71], and a higher risk of neu-
rological injury rates in the large twin, which are thought
to be caused by episodes of acute transfusion through the
large AA anastomosis as discussed above [72, 73].

The management of sSIUGR in MC twins is beyond the
scope of this review. The main ideas behind clinical deci-
sions should be that sSIUGR type I has generally a good
prognosis and, consequently, expectant management un-
til 34-35 weeks seems reasonable. On the contrary, type
IT and III are generally associated with a poor prognosis.
However, unlike TTTS, the prognosis and evolution of
sIUGR II and III may be largely conditioned by the ges-
tational age at presentation and the severity of IUGR. In
addition, parents’ wishes and expectations in relation to
the outcome of the SIUGR twin and the risks for the nor-
mal twin will heavily influence their decisions. There-
fore, different options ranging from expectant manage-
ment to active therapy may be equally acceptable. Cord
occlusion and laser therapy can be offered as options to
protect intact survival of the larger twin and prolong the
duration of pregnancy.
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A subgroup of MC twins with apparently concordant
growth in the second trimester will show progressive
signs of discordance from the third trimester onwards.
This has been described to occur in about 5% of cases
within a large cohort of MC twins. Placental angioarchi-
tecture and clinical outcome were described to be differ-
ent from early sIUGR and these cases have generally a
good prognosis [74].

Differential Diagnosis between TTTS and Early
slUGR and the Management of ‘Nothing for the
Moment’

The differential diagnosis between these two compli-
cations of MC twins has been a source of historical con-
fusion. A substantial number of the earlier series of MC
twin complications, particularly those dealing with
TTTS, were likely to merge cases of TTTS and sIUGR ac-
cording to current criteria. This is responsible for the re-
markable differences in clinical behavior and outcomes
that one can find on reviewing the literature. From the
point of view of research, the situation has largely im-
proved in studies published over the last decade.

From a clinical standpoint, difficulties in the differen-
tiation between TTTS and sIUGR may remain in specific
cases. In addition, the average clinician may find the
‘high-risk-but-nothing-for-the-moment’ cases particu-
larly challenging. Indeed, on following up MC twins, it is
relatively common to find cases with subjective differ-
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Fig. 3. Algorithm for differential diagnosis
in MC twins with apparent discrepancy in
AF or fetal size.

- AF discordance
- EFW discordance

Strict follow

ences in AF or fetal size, but with intermediate or overlap-
ping features. The correct classification of such cases can
be challenging, and a systematic approach is key to reach
the adequate decision. Briefly, and once structurally nor-
mal fetuses are confirmed, one must remember that there
can only be four scenarios: TTTS, sSIUGR, TAPS or non-
specific AF discordance. A structured algorithm will lead
to accurate classification and adequate management in
virtually all cases. We propose to use a sequence of ques-
tions, the order of which is determined by the importance
and urgency of treatment (fig. 3). The first entity to rule
out is always TTTS, since the prognosis is invariably poor
and urgent treatment is mandatory. If TTTS is diagnosed,
co-existence or not of IUGR is irrelevant; it does not
change the need of urgent laser therapy. The second and
third questions determine whether there is sSIUGR and
TAPS. The order of questions 2 and 3 is not so relevant,
although in real practice, TAPS is extremely rare during
the second trimester.

Finally, if all these conditions are excluded, we are left
with a subjective discordance which does not meet any
diagnostic criteria. These cases are normally referred to
in the literature as ‘discordant for AF’, although it is com-
mon that some degree of fetal weight discordance also
coexists. We recommend describing exactly the observa-
tions in the report, with a clear remark that ‘currently
diagnostic criteria for TTTS (or sSIUGR) are not met’.
Having discordant AF represents a specific situation by
itself and requires a change in the follow-up schemes. The
risk of developing any complication over time, either
TTTS or sIUGR, has been reported to be nearly 50% [75].
A weekly follow-up, or closer if the suspicion is high,
should allow timely treatment if required in most cases.

Differential Diagnosis and Management
of Monochorionic Twin Pregnancies

Table 4. Basic principles for the management of MC twins

1 Early diagnosis (at 11- to 14-week scan) and ruling out mal-
formations

2 Follow-up every 2 weeks (EFW, AF, and MCA) by a fetal
medicine specialist

3 If suspicious: weekly follow-up

4 If polyhydramnios/oligohydramnios sequence and diagnostic
criteria are met = TTTS: immediate treatment

5 If EFW <10th percentile in one fetus = sSIUGR: umbilical ar-
tery Doppler
a Normal: expectant management
b Abnormal: discuss options with parents

If no complications: elective delivery at 36-37 weeks of gestation

Obviously, a higher risk of unexpected rapid evolution
and/or fetal demise will remain, and this should be made
clear during counseling. However, parents must be reas-
sured that this risk is in principle much lower than that
of invasive therapy and that in 50% of cases, there will be
anormal evolution and outcome. Therefore, according to
current evidence, discordant AF should never be treated.

MC Twins Discordant for Fetal Defects

MC twins discordant for fetal anomaly represent one
of the characteristic and relatively common clinical situ-
ations in the management of MC twins. Fetal structural
abnormalities affect up to 3% of cases, 3 times higher as
compared with dichorionic twins or singletons [76]. Fetal
structural anomalies affect only one twin in >80% of the
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instances [77, 78]. Much more rarely, MC twins can be
discordant for fetal karyotypes [79, 80].

One particularly common instance of discordant
anomaly (up to 1% of MC twins) is the presence of an
acardiac fetus, which survives thanks to twin reverse ar-
terial perfusion (TRAP) sequence [81, 82]. While many
cases may progress well until the third trimester, preg-
nancy loss may be as high as 50% due to cord entangle-
ment, cardiac failure of the normal twin, also called
‘pump twin’, and complications related with polyhy-
dramnios [83]. The survival rates with cord occlusion —
and section in monoamniotic pregnancies — range from
80 to 90% [84].

Discordant MC twins entail two problems, the anxiety
of parents and the fear of intrauterine death with its
known complications. In reality, the number of cases in
which the malformation is associated with a high risk of
intrauterine death of the affected twin is small. There-
fore, the problem is normally the parents’ anxiety of car-
rying a fetus with a serious malformation. Obviously, se-
lective feticide by any technique will threaten the whole
pregnancy and consequently survival of the structurally
normal fetus. In spite of these risks, a proportion of par-
ents will request selective interruption of pregnancy
where legally available. Cord occlusion by means of laser
or bipolar coagulation is the option of choice for most of
these cases. Radiofrequency is also a therapeutic option
(85, 86]. This technique is particularly suited for the man-
agement of TRAP pregnancies, but success rate may be
compromised in cases with one live fetus, especially in
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