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Prenatal Screening for and Diagnosis  
of Aneuploidy in Twin Pregnancies

Abstract

Objective: To provide a Canadian consensus document with 
recommendations on prenatal screening for and diagnosis of fetal 
aneuploidy (e .g ., Down syndrome and trisomy 18) in twin pregnancies .

Options: The process of prenatal screening and diagnosis in twin 
pregnancies is complex . This document reviews the options 
available to pregnant women and the challenges specific to 
screening and diagnosis in a twin pregnancy .

Outcomes: Clinicians will be better informed about the accuracy 
of different screening options in twin pregnancies and about 
techniques of invasive prenatal diagnosis in twins .

Evidence: PubMed and Cochrane Database were searched for 
relevant English and French language articles published between 
1985 and 2010, using appropriate controlled vocabulary and key 
words (aneuploidy, Down syndrome, trisomy, prenatal screening, 
genetic health risk, genetic health surveillance, prenatal diagnosis, 
twin gestation) . Results were restricted to systematic reviews, 
randomized controlled trials, and relevant observational studies . 
Searches were updated on a regular basis and incorporated in 
the guideline to August 2010 . Grey (unpublished) literature was 
identified through searching the websites of health technology 
assessment and health technology assessment-related agencies, 
clinical practice guideline collections, clinical trial registries, 
and national and international medical specialty societies . The 
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previous Society of Obstetricians and Gynaecologists of Canada 
guidelines regarding prenatal screening were also reviewed in 
developing this clinical practice guideline .

Values: The quality of evidence was rated using the criteria described 
in the Report of the Canadian Task Force on Preventive Health 
Care (Table 1) .

Benefits, harms, and costs: There is a need for specific guidelines 
for prenatal screening and diagnosis in twins . These guidelines 
should assist health care providers in the approach to this aspect 
of prenatal care of women with twin pregnancies .

Summary Statements

1 .  Fetal nuchal translucency combined with maternal age is an 
acceptable first trimester screening test for aneuploidies in twin 
pregnancies . (II-2)

2 .  First trimester serum screening combined with nuchal 
translucency may be considered in twin pregnancies . It provides 
some improvement over the performance of screening by nuchal 
translucency and maternal age by decreasing the false-positive 
rate . (II-3)

3 .  Integrated screening with nuchal translucency plus first 
and second trimester serum screening is an option in twin 
pregnancies . Further prospective studies are required in this area, 
since it has not been validated in prospective studies in twins . (III)

4 .  Non-directive counselling is essential when invasive testing is 
offered . (III)

5 .  When chorionic villus sampling is performed in non-monochorionic 
multiple pregnancies, a combination of transabdominal and 
transcervical approaches or a transabdominal only approach 
appears to provide the best results to minimize the likelihood of 
sampling errors . (II-2)

Recommendations

1 .  All pregnant women in Canada, regardless of age, should be 
offered, through an informed counselling process, the option of a 
prenatal screening test for the most common clinically significant 
fetal aneuploidies . In addition, they should be offered a second 
trimester ultrasound for dating, assessment of fetal anatomy, and 
detection of multiples . (I-A)

2 .  Counselling must be non-directive and must respect a woman’s 
right to accept or decline any or all of the testing or options offered 
at any point in the process . (III-A)

3 .  When non-invasive prenatal screening for aneuploidy is available, 
maternal age alone should not be an indication for invasive 
prenatal diagnosis in a twin pregnancy . (II-2A) If non-invasive 
prenatal screening is not available, invasive prenatal diagnosis in 
twins should be offered to women aged 35 and over . (II-2B)

4 .  Chorionicity has a major impact on the prenatal screening process 
and should be determined by ultrasound in the first trimester of all 
twin pregnancies . (II-2A)

5 .  When screening is done by nuchal translucency and maternal 
age, a pregnancy-specific risk should be calculated in 
monochorionic twins . In dichorionic twins, a fetus-specific risk 
should be calculated . (II-3C)

6 .  During amniocentesis, both amniotic sacs should be sampled 
in monochorionic twin pregnancies, unless monochorionicity is 
confirmed before 14 weeks and the fetuses appear concordant for 
growth and anatomy . (II-2B)

7 .  Prior to invasive testing or in the context of twins discordant for an 
abnormality, selective reduction should be discussed and made 
available to those requesting the procedure after appropriate 
counselling . (III-B)

8 .  Monitoring for disseminated intravascular coagulopathy is not 
indicated in dichorionic twin pregnancies undergoing selective 
reduction . (II-2B)

J Obstet Gynaecol Can 2011;33(7):754–767

OVERVIEW OF TWIN PREGNANCIES: 
EPIDEMIOLOGY, ZYGOSITY, AND CHORIONICITY

Epidemiology
In Canada and other developed countries, the incidence of  
multiple pregnancies has increased dramatically since the 
1980s. Over the period 1995 to 2004, the rate of  multiple 
births showed a steady increase from 2.2% to 3.0%.1 The 
two major reasons for this increase are the rising maternal age 
because of  delayed childbearing, and the increasing use of  
assisted reproductive technologies and ovulation induction.

Zygosity and Chorionicity
Zygosity refers to the genetic identity of  each twin in the 
pregnancy, and chorionicity relates to its placentation. In 
monozygotic twins, a single fertilized oocyte splits into 
2 distinct individuals after a variable number of  divisions. 
Such twins are almost always genetically identical and 
therefore of  the same sex. On rare occasions, mutations or 
chromosomal non-disjunction cause genetic discordance, 
resulting in phenotypic and chromosomal differences 
between monozygotic twins.2 When 2 separate oocytes 
are fertilized, dizygotic twins result. These individuals are 
genetically distinct and usually discordant for chromosomal 
anomalies. The incidence of  spontaneous monozygotic 
twins is remarkably stable worldwide at approximately  
4 per 1000 births. It is now clear that infertility treatments are 
associated with a 2- to 12-fold increased risk of  monozygotic 
twinning.3–5 The exact mechanisms of  this association remain 
elusive.2 The incidence of  dizygotic twinning varies greatly 
with factors such as maternal age, ethnicity, and infertility 
treatments, sharing a common mechanism of  increased 
FSH maternal serum levels. Overall, about 66% of  twin 
pregnancies are dizygotic and 33% are monozygotic.

The determination of  chorionicity of  a twin pregnancy 
is of  paramount importance, and it should ideally be 
assessed in the first trimester,6 when its accuracy is 96% to 

ABBREVIATIONS
AFP alpha fetoprotein
CVS chorionic villus sampling
DR detection rate
FPR  false-positive rate
hCG human chorionic gonadotropin
NT nuchal translucency
PAPP-A pregnancy-associated plasma protein A
uE3 unconjugated estriol
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100% versus approximately 80% in the second trimester.7–9 
Chorionicity, rather than zygosity, has a major impact on the 
outcome of  twin pregnancies,10,11 mainly because of  specific 
complications secondary to placental anastomoses, such as 
twin-to-twin transfusion syndrome. The description of  
these complications is beyond the scope of  this guideline. 
The relationship between chorionicity and zygosity can 
sometimes be misleading for clinicians. All dizygotic 
pregnancies are dichorionic, whereas monozygotic 
pregnancies can be dichorionic (in approximately 33% of  
cases) or monochorionic (in 66% of  cases), depending 
on the timing of  embryo splitting.2 Chorionicity can be 
determined by ultrasound, but zygosity cannot always 
be inferred from the determination of  chorionicity. A 
monochorionic pregnancy is always monozygotic, with 
very rare exceptions that are due to post-zygotic changes.2 
Dichorionic twins with discordant sex are always dizygotic. 
In the case of  same-sex dichorionic twins, zygosity cannot 
be determined with confidence unless genetic testing 
is performed (using microsatellites or single nucleotide 
polymorphism techniques).12

PRENATAL SCREENING IN TWINS

Aneuploidy Risk Estimation in Relation to  
Maternal Age, Zygosity, and Chorionicity
Overall, twin pregnancies are at higher risk than singleton 
pregnancies for aneuploidy. This is mostly due to advanced 
maternal age in twin pregnancies. Monochorionic twins 
carry a higher risk of  structural abnormalities, including 

cardiac defects, neural tube and brain defects, facial clefts, 
and gastrointestinal and anterior abdominal wall defects, 
but the risk of  aneuploidy appears similar to the risk in 
singleton pregnancies. Down syndrome risk adjustment in 
twin or multiple pregnancies is complicated, since it poses 
complex practical and ethical issues. Zygosity, rather than 
chorionicity, determines the degree of  risk and whether 
or not the fetuses may be concordant or discordant for 
chromosomal anomalies. In monozygotic pregnancies, 
both twins are either affected or unaffected, with very 
rare exceptions, while in dizygotic pregnancies, the risk of  
aneuploidy for each twin is more or less independent of  the 
risk for the other. Modification of  the maternal age threshold 
at which invasive testing is traditionally recommended in 
twin pregnancies has been suggested. Rodis et al.13 proposed 
formulas to calculate the probability of  aneuploidy in one 
or both dizygotic twins and in monozygotic twins. Charts 
derived from these calculations were used to determine age-
related risk of  fetal aneuploidy. The monozygotic twin rate 
was fixed at 3.5 per 1000 births. The authors determined that 
a 31-year-old woman with twins of  unknown zygosity had 
the same risk of  fetal aneuploidy as a 35-year-old woman 
with a singleton. They concluded that invasive prenatal 
diagnosis should be offered to all women ≥ 31 years with 
a twin pregnancy. This approximation should no longer be 
used for at least 4 reasons.

1. The procedure-related risk of  invasive testing in 
twins is higher than in singletons, and the traditional 
thresholds used in singletons should be weighed 
against the fetal loss rate of  invasive procedures.

Table 1. Key to evidence statements and grading of recommendations, using the ranking of the Canadian Task Force  
on Preventive Health Care
Quality of evidence assessment* Classification of recommendations†

I:       Evidence obtained from at least one properly randomized  
controlled trial

A .  There is good evidence to recommend the clinical preventive action

II-1:   Evidence from well-designed controlled trials  without    
randomization

B .  There is fair evidence to recommend the clinical preventive action

II-2:   Evidence from well–designed cohort (prospective or   
retrospective) or case–control studies, preferably from   
more than one centre or research group

C .  The existing evidence is conflicting and does not allow to make a 
recommendation for or against use of the clinical preventive action; 
however, other factors may influence decision-making

II-3:   Evidence obtained from comparisons between times or  
places with or without the intervention . Dramatic results in 
uncontrolled experiments (such as the results of treatment with 
penicillin in the 1940s) could also be included in this category

D .  There is fair evidence to recommend against the clinical preventive action

E .   There is good evidence to recommend against the clinical preventive 
action

III:     Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees

L .   There is insufficient evidence (in quantity or quality) to make 
a recommendation; however, other factors may influence 
decision-making

* The quality of evidence reported in these guidelines has been adapted from The Evaluation of Evidence criteria described in the Canadian Task Force on 
Preventive Health Care .91

† Recommendations included in these guidelines have been adapted from the Classification of Recommendations criteria described in the The Canadian Task 
Force on Preventive Health Care .91
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2. This approximation is not valid in monochorionic 
pregnancies, which carry the same risk of  aneuploidy 
as singleton pregnancies. The monozygotic rate is 
not fixed in twins, and it is extremely difficult to 
determine, especially when the pregnancy is a result 
of  assisted reproduction techniques.

3. The fixed cut-off  of  35 years for offering invasive 
testing is no longer recommended by Canadian 
guidelines in singleton pregnancies.14

4. The observed prevalence of  Down syndrome in 
twin pregnancies is much less than the theoretical 
calculations predict15 and is not simply double 
the prevalence in singletons, even in dizygotic 
pregnancies. Unfortunately, there are no large 
studies available to give a precise estimate of  the 
incidence of  Down syndrome in dizygotic twins, 
and most studies are based on statistical modelling.

Recommendations
1.  All pregnant women in Canada, regardless of  age, 

should be offered, through an informed counselling 
process, the option of  a prenatal screening test 
for the most common clinically significant fetal 
aneuploidies. In addition, they should be offered a 
second trimester ultrasound for dating, assessment 
of  fetal anatomy, and detection of  multiples. (I-A)

2.  Counselling must be non-directive and must respect 
a woman’s right to accept or decline any or all of  
the testing or options offered at any point in the 
process. (III-A)

3.  When non-invasive prenatal screening for 
aneuploidy is available, maternal age alone should 
not be an indication for invasive prenatal diagnosis 
in a twin pregnancy. (II-2A) If  non-invasive 
prenatal screening is not available, invasive prenatal 
diagnosis in twins should be offered to women aged 
35 and over. (II-2B)

Nuchal Translucency in Twins
Because the nuchal translucency distribution does not 
differ significantly between twins and singletons, the Down 
syndrome detection rate in multiples is similar to that of  
singletons.16–18 In addition, NT can be determined separately 
for each twin. Therefore, NT measurement combined with 
maternal age has been the method of  choice for prenatal 
aneuploidy screening in twins.14 However, chorionicity 
and zygosity can both affect the estimated risk of  Down 
syndrome in twins. Risk assessment can be calculated for 
each twin or for both together. In monochorionic twins, 
each fetus has the same risk of  being affected with Down 
syndrome, and the overall risk is the same as in a singleton 

pregnancy. Thus, the NT measurements are averaged to 
calculate a single risk estimate for the entire pregnancy 
using published NT values for singletons.18

Each fetus in a dichorionic twin pregnancy is considered 
separately, and the risk for each fetus is calculated by 
using median NT values for singletons.18 The crown–
rump length of  each fetus is used to calculate gestational 
age. Since each fetus has an independent risk, risk 
calculation in dichorionic twin gestations can be done 
as a fetus-specific risk or a pregnancy-specific risk. In 
both circumstances, the NT and crown–rump length 
of  each fetus is factored into the calculation. Although 
approximately 10% of  dichorionic twins are actually 
monozygotic and should have their risk calculated as 
such, this small percentage has not been found to affect 
overall screening accuracy in this population.19 However, 
this approach will likely increase the false-positive rate 
in monozygotic dichorionic twins. It is appropriate to 
calculate pregnancy-specific risk, because if  a screen-
positive woman with twins chooses to have invasive 
prenatal tests performed to obtain a diagnosis, it is 
standard clinical practice to test both dichorionic twins. 
Nevertheless, this pregnancy-specific risk has to be 
balanced with the risk of  invasive procedures in twins 
rather than singletons, which requires using a specific 
threshold for screening in twins.

Using first trimester NT and maternal age, Sebire and 
colleagues calculated the specific risk for Down syndrome 
for each twin from 448 twin pregnancies.18 The DR was 
88% for a 7.3% FPR. Importantly, the prevalence of  
increased NT was higher in women with monochorionic 
pregnancies than in those with dichorionic pregnancies 
(8.4% vs. 5.4%), suggesting that increased NT in 
monochorionic twins may be an early manifestation of  
the twin–twin transfusion syndrome.20,21 Therefore, the 
aneuploidy risk calculated by NT should be adapted in 
monochorionic twins. In a study of  769 monochorionic 
twins, Vandecruys et al.22 found that the best screening 
performance was achieved using the average NT rather 
than the highest or lowest NT measured within a twin 
pair.22 Using the average NT in monochorionic twins 
resulted in an estimated 100% sensitivity for a 4.2% FPR, 
and this is currently the method recommended by the 
Fetal Medicine Foundation in the United Kingdom.23 In 
dichorionic pregnancies, the DR and FPR per fetus are 
similar to those in singleton pregnancies, and a fetus-
specific risk is calculated. The results of  screening by 
nuchal translucency and maternal age are summarized in 
Table 2. It would appear that NT in conjunction with 
maternal age in twin pregnancies has the potential to reach 
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the standard established in the SOGC 2007 guideline14 of  
75% sensitivity for a 5% screen positive rate; however, 
the large studies needed to confirm these numbers have 
not yet been published.

Summary Statement
1.  Fetal nuchal translucency combined with maternal 

age is an acceptable first trimester screening test for 
aneuploidies in twin pregnancies. (II-2) 

Recommendations
4.  Chorionicity has a major impact on the prenatal 

screening process and should be determined 
by ultrasound in the first trimester of  all twin 
pregnancies. (II-2A)

5.  When screening is done by nuchal translucency and 
maternal age, a pregnancy-specific risk should be 
calculated in monochorionic twins. In dichorionic 
twins, a fetus-specific risk should be calculated. (II-3C)

Nuchal Translucency Combined  
With Serum Markers
Few studies have examined the performance of  first 
trimester serum screening using free β-hCG and PAPP-A 
in twins.19,24–27 As in the second trimester, maternal 
serum markers are approximately twice as high in twin 
pregnancies as in singletons during the first trimester.16 In a 
recent study of  1914 sets of  twins, Spencer et al. examined 
the impact of  chorionicity on first trimester serum 
markers.26 They concluded that screening in twins requires 
adjustment of  the calculated multiples of  the median to 
account for the presence of  2 fetuses. In general, for free 

β-hCG, this should be by dividing the observed corrected 
multiples of  the median by 2.023. For PAPP-A, 2 different 
factors are required: 2.192 in dichorionic twins and 1.788 
in monochorionic twins. Spencer and Nicolaides reported 
a 75% DR of  Down syndrome for a 9% FPR using NT 
and first trimester serum markers in 206 twin pregnancies, 
including 4 twins discordant for Down syndrome.27 The 
DR by nuchal translucency and maternal age alone was 
similar. Wald et al.19 published estimates of  the screening 
performance of  NT and combined screening for 
monochorionic, dichorionic, and all twins using “pseudo-
risk” estimates. A true risk can not be calculated in twin 
pregnancies, because the distribution of  the serum 
markers in twin pregnancies with Down syndrome and the 
distribution of  NT values in affected fetuses from twin 
pregnancies are not known. For that reason a pseudo-
risk is calculated, which consists of  dividing the marker 
levels by the median level in unaffected twin pregnancies 
and thereafter interpreting them as if  they had come from 
a singleton pregnancy. In dichorionic twin gestations, an 
unaffected twin can mask the presence of  an affected twin 
when this calculation is used.19 Wald et al.19 found that for 
a fixed 5% FPR, the detection rates of  nuchal translucency 
alone or in combination with first trimester serum markers 
were respectively 73% and 84% in monochorionic 
pregnancies, 68% and 70% in dichorionic pregnancies, and 
69% and 72% in all twin pregnancies. The combination of  
NT and first trimester biochemistry may provide detection 
rates in twins similar to those in singletons, especially in 
monochorionic pregnancies. However, larger prospective 
studies on first trimester combined screening in multiples 
are needed before definitive recommendations can be made. 

Table 2. Performance of screening by first trimester nuchal translucency and maternal age in twins

Reference Term risk cut-off

N
(total twin pregnancies/ 

fetuses with T21)

DR for
trisomy 21,

% FPR, %

Sebire et al ., 199618 1:300 448/8 88 5 .0 (fet), 10 (preg)-DC
13 (preg)-MC

Spencer, 200041 159/NA* 75 .2 5 .0

Maymon et al ., 200142 174/2 100 9 .0

Spencer & Nicolaides, 200327 1:300 230/4 75 6 .8 (fet), 9 .2 (preg)

Wald et al ., 200319 NA* NA* 73 (MC)
68 (DC)

69 (all twins)

Vandecruys et al ., 200522 1:300 769/6 100 4 .2 (MC only—average NT)

Gonce et al ., 200525 1:250 100/3 100 8 .6 (fet), 14 .3 (preg)

Chasen et al ., 200724 1:130 535/7 83 5 .0

1:300 100 11 .2
* modelled data
DC: dichorionic; fet: risk calculated for each twin; preg: risk calculated for the entire pregnancy; NA: not available; MC: monochorionic .
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Studies combining first and second trimester maternal 
serum screening with first trimester NT determination in 
twins are also needed. Like maternal serum screening in 
the second trimester, serum screening of  multiples in the 
first trimester has been criticized because abnormal serum 
levels from an affected twin will be brought closer to the 
mean by the unaffected twin. In addition, the effect of  
assisted conception on first trimester serum markers needs 
to be further assessed. The results of  different studies 
on first trimester screening in twins are summarized in  
Table 3.

Summary Statement
2.  First trimester serum screening combined with nuchal 

translucency may be considered in twin pregnancies. 
It provides some improvement over the performance 
of  screening by nuchal translucency and maternal age 
by decreasing the false-positive rate. (II-3)

Maternal Serum Screening
The use of  maternal serum screening in twin pregnancies 
raises a number of  complications and unresolved issues. 
First, serum marker levels in twins are approximately 
twice those found in singleton pregnancies, but there are 
wide variations across studies because the numbers of  
cases and controls available are much smaller than for 
singletons.15,28–33 As a result, the distribution of  serum 
markers in twin pregnancies with Down syndrome is not 
known with reliability and pseudo-risks are estimated rather 
than based on large cohorts.32 Second, the interpretation 
of  the markers necessarily relates to the entire pregnancy, 

while ultrasound markers such as NT are specific to each 
twin. Third, the role of  zygosity and chorionicity in the risk 
estimation is similar to their role in NT screening.

In a prospective study of  second trimester maternal serum 
screening in 274 twin pregnancies, the FPR was 5%.34 
As there were no cases of  Down syndrome in the study 
population, the evaluation of  sensitivity was not possible. 
Using statistical modelling, the authors estimated that the 
DR should be 73% in monozygotic twins and 43% in 
dizygotic twins, with an overall DR of  53% if  a 5% FPR was 
maintained. In another study of  second trimester screening 
in multiples, Spencer et al. evaluated free β-hCG and AFP 
in 420 twin and 19 triplet pregnancies.35 On average, the 
markers were twice as high in the twin pregnancies. Eight 
sets of  twins were found to be discordant for Down 
syndrome. The authors estimated that, using the pseudo-
risk approach, the Down syndrome detection rate in twins 
should be 51% at a 5% FPR. Muller et al. evaluated second 
trimester maternal serum screening for Down syndrome in 
3292 twin pregnancies.30 Pregnancy outcomes were available 
in 3043 cases. Maternal serum AFP and free β-hCG were 
evaluated. In 4 pregnancies both twins had Down syndrome, 
while in 7 others only 1 twin was affected. Whereas 
median AFP levels were similar between dichorionic and 
monochorionic twins, free β-hCG levels were higher in 
monochorionic pregnancies. Down syndrome detection 
rates and screen positive rates were, respectively, 27.3% 
and 6.6% using maternal age alone, 54.5% and 24.6% using 
maternal age corrected for chorionicity, 54.5% and 7.75% 
using observed AFP and free β-hCG divided by 2, 54.5% 

Table 3. Performance of combined first trimester screening in twins: PAPP-A+free β-hCG + nuchal 
translucency + maternal age

Reference Term risk cut-off

N
(total twin pregnancies/ 

fetuses with T21)

DR for 
trisomy 21,

% FPR, %

Spencer, 200041 NA 159/NA 80 .1 (all) 5 .0

79 .7 (disc)

81 .3 (conc)

Chasen et al ., 200724 1:198 535/7 100 5 .0

1:300 100 7 .0

Spencer & Nicolaides, 200327 1:300 206/4 75 NA

Sebire et al ., 200021 73 (MZ); 43 (DZ) 5 .0

Vandercruys et al ., 200522 1:300 769/6 70 (disc); 84 (conc); 
72 (all)

5 .0

Wald & Rish, 200532 NA* NA* 84 (MC) 5 .0

70 (DC) 5 .0

72 (all twins) 5 .0
* modelled data
NA: not available; disc: discordant for T21; conc: concordant for T21; MZ: monozygotic; DZ: dizygotic; DC: dichorionic; MC: monochorionic .
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and 8.05% using median values observed from the global 
twin population, and 54.5% and 7.75% using median values 
specific to monochorionic and dichorionic twins. The 
authors concluded that second trimester Down syndrome 
screening in twins is feasible and better than screening 
based on maternal age alone. More recently, in the largest 
series of  second trimester serum screening (dual screening, 
using AFP and β-hCG) in twins reported to date, the same 
French group studied 11 040 twin pregnancies, including  
27 pregnancies that were affected by Down syndrome.29 The 
control group consisted of  64 815 singleton pregnancies, 
of  which 86 were affected. Using a 1/250 cut-off, the 
overall Down syndrome DR in twin pregnancies was 63% 
(17/27) (95% CI 44.8% to 81.2%). Of  twin pregnancies, 
30.3% were in women over 35 years. When both twins were 
affected, detection rate was 71%, and when only one was 
affected, detection rate was 60%. In singleton pregnancies, 
DR was 74.4% (64/86) (95% CI 65.2% to 83.6%). The 
FPR in twins was 10.8%.

In another study, Maymon et al.36 compared first trimester NT 
measurements with second trimester triple screening (AFP, 
β-hCG, and uE3) in 60 twin and 120 singleton pregnancies.36 
In the twins, the screen positive rate was lower with NT 
than with the triple screen (5% vs. 15%). In the singletons, 
the screen positive rate was also lower with NT than with 
the triple screen (2.5% vs. 6%). This high false-positive rate 
in the second trimester serum screening for twins led to an 
18.3% amniocentesis rate in the twin group compared with 

a 7.5% rate in the singleton group. Thus, in patients with 
twins, second trimester maternal serum screening may lead to 
higher rates of  invasive prenatal diagnosis and associated fetal 
loss. As a result, it has been suggested that first trimester NT 
combined with maternal age may be the optimal way to assess 
Down syndrome risk in patients with a multiple pregnancy.14 
However, if  NT screening is not available or has been missed 
because of  the late diagnosis of  a twin pregnancy (after  
14 weeks), second trimester maternal serum screening may be 
considered in twins.

Integrated Screening
In singleton pregnancies, integrated testing has been 
proposed to combine the benefits of  first and second 
trimester screening.37 The method, combining nuchal 
translucency and serum markers in the first and second 
trimesters, has been validated in singleton pregnancies in 
large prospective studies, showing high detection rates and 
low false-positive rates.38 To date there are no prospective 
studies of  the performance of  integrated screening in twins. 
Wald and Rish have published estimations of  the screening 
performance of  integrated testing in twins.32 Basing their 
calculations on a number of  assumptions, they estimated 
that for a fixed FPR of  5%, the detection rate would be 
93% in monochorionic twins, 78% in dichorionic twins, 
and 80% in all twins (Table 4). The estimated detection 
rate of  the “serum integrated screening” without nuchal 
translucency is not available.

 Table 4. Performance of second trimester maternal serum screening in twins

Reference Term risk cut-off

N
(total twin pregnancies/ 

fetuses with T21) DR, % FPR, %

Muller et al ., 200330 1:250 3043/15 54 .5 8 .0

(dual) 7 .75 (MoM adjusted
 for chorionicity)

Garchet-Beaudron et al ., 200829 1:250 11040/34 63 (all) 10 .8

(dual) 71 (conc)

60 (disc)

Maymon et al ., 199936 1:380 60/1 100 (triple) 15 .0

Cuckle, 199815 NA* NA* 41 (dual) 5 .0

44 (triple) 5 .0

47 (quad) 5 .0

Wald & Rish, 200532 NA* NA* 93 (MC) 5 .0

(integrated) 78 (DC)

80 (all)
disc: discordant for T21; conc: concordant for T21; NA: not available; DC: dichorionic; MC: monochorionic .

*   modelled data; dual: AFP + hCG + maternal age (2nd trimester); triple: AFP + hCG + uE3 + maternal age (2nd trimester); quad:  
Total β-hCG + AFP + uE3 + inhibin A + maternal age (2nd trimester); integrated test: nuchal translucency + PAPP-A  
(at 10 to 13 wks) + AFP + uE3 + free β-hCG + inhibin A (at 14 to 22 wks) + maternal age .
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Summary Statement
3.  Integrated screening with nuchal translucency plus 

first and second trimester serum screening is an 
option in twin pregnancies. Further prospective 
studies are required in this area, since it has not been 
validated in prospective studies in twins. (III)

Second Trimester ultrasound Screening  
for Aneuploidy in Twins
Although the use of  the genetic sonogram to detect Down 
syndrome in the second trimester has been well studied in 
singleton pregnancies, there are very few data to estimate 
the accuracy of  this approach in twins.39 Typically, the 
data in twin studies are combined with singleton data, and 
extrapolation of  efficacy specific to twins is impossible. 
In one study, soft marker discordance was examined 
in twin sets discordant for Down syndrome. Nuchal 
thickness was found to correctly identify 5 of  9 instances 
of  Down syndrome; the other markers were significantly 
less efficacious.40 Currently, the data are insufficient to 
recommend for or against the use of  ultrasound soft 
markers for aneuploidy in twins. Further prospective 
studies are needed to assess these markers in twins.6

INVASIVE PRENATAL DIAGNOSIS  
FOR TWIN PREGNANCIES

Offering Invasive Testing in Multiple Pregnancies
Non-directive counselling is required for patients with 
multiple pregnancies who are offered invasive testing (Table 
5). Attitudes and choices of  couples will vary greatly, and 
they may be different for couples whose twin pregnancies 
result from the use of  assisted reproductive technologies 
after infertility and those with twin pregnancies conceived 
spontaneously.43 The discussion should include a review of  
the options and the risks and benefits of  each option available. 
The background risk of  spontaneous pregnancy loss in twins 
(6% to 7%)44 should be included when options are reviewed 
with couples. In all twin cases, but especially in dichorionic 
twin pregnancies, the possibility of  discordant karyotypes and 
options available in that situation should also be reviewed.45

Summary Statement
4.  Non-directive counselling is essential when invasive 

testing is offered. (III)

Elements Common to All Invasive Diagnostic 
Procedures in Multiple Pregnancies
A thorough sonographic assessment is mandatory 
before invasive prenatal testing is undertaken in 
multiple pregnancies. If  chorionicity has not already 
been determined, attempts should be made to do so 
in view of  the implications for screening (as described 
above) and for the management of  abnormal results 
(concordant and discordant). Each twin’s presentation 
and location must then be properly identified and 
labelled. Location of  the sacs, fetuses, and placentas and 
cord insertions, as well as fetal sex, need to be evaluated 
and clearly documented using text and/or diagrams.45 
This is important to ensure that the samples, and thus 
the results, are assigned to the correct twin. In the 
rare event that selective termination is requested, this 
information is critical to ensuring that the procedure is 
performed on the correct fetus.46

Assessment of  zygosity by molecular genetic testing may be 
useful in complex multiple pregnancies (for example, unsure 
chorionicity and discordance for fetal anomalies) or when 
chorionicity cannot be clearly established by ultrasound. 
Confirming dizygosity suggests likely dichorionicity and 
allows the pregnancy to be managed accordingly.47

AMNIOCENTESIS

Technical aspects
Despite a lack of  large studies specific to early 
amniocentesis in multiple pregnancies, amniocentesis is 
typically performed at or after 15 weeks’ gestation because 
of  the increased risk associated with the earlier procedure 
in singletons.48 Three techniques have been described, but 
they have not been compared in randomized studies.

 Table 5. Counselling tips
Different options are available for prenatal aneuploidy screening in twin pregnancies . To date, there are insufficient data to recommend a 
specific method of screening . Acceptable options are (1) screening by first trimester nuchal translucency and maternal age; (2) first trimester 
nuchal translucency and maternal age combined with serum biochemistry; (3) when nuchal translucency is not available, second trimester 
serum screening combined with maternal age .

Second trimester serum screening in twins leads to a high false-positive rate (about 10%) for a detection rate of 50% to 70%, depending on 
the number of markers used and the chorionicity . This method of screening in twins, although preferable to screening by maternal age alone, 
should be limited to cases where nuchal translucency is not available .

At present, there is insufficient evidence to make any recommendation about the use of second trimester genetic sonogram (soft markers) in 
twins for aneuploidy screening . 
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Two-puncture technique
The most frequently described technique involves 2 
consecutive punctures using 2 different needles and 2 
different locations, one on each side of  the intertwin 
membrane as noted on ultrasound. The risk of  sampling 
the same amniotic sac twice was estimated at 1.8% in a 
recent study of  260 twin pregnancies in one Canadian 
centre where dye was not instilled in the first sac.49 
Correlation between fetal sex and karyotype results may 
facilitate the identification of  sampling errors (i.e., when 
the results demonstrate karyotypes of  the same sex but the 
ultrasound suggests different sexes).

Dyes have been used to identify amniotic fluid samples 
coming from the same sac. With this technique variation, 
after the first fluid sample is taken, a dye is injected into the 
sac from which it was taken. When the second fluid sample 
is taken, the presence of  dye raises the suspicion that the 
fluid sample comes from the first sac, and the location 
of  the puncture site can be modified until a non-dyed 
sample is obtained. Methylene blue was first used, but its 
association with small bowel atresia and fetal death makes 
its use contraindicated.50–54 Indigo carmine has since been 
used, with no reported increase in congenital anomalies 
over the expected background risk,55,56 but at least 4 cases 
of  jejunal atresia in infants exposed to this dye in utero 
have been reported.53,56,57 Although it is unclear if  that is 
an incidence higher than found in the general population, 
most operators use dye to identify gestational sacs only 
when ultrasound visualization is poor or in the case of  
higher-order multiples.46,58,59

One-puncture technique
The second amniocentesis technique is the single puncture 
technique in which the needle is inserted close to the 
intertwin membrane under ultrasound guidance.60–64 A fluid 
sample is taken from the first sac, and then the needle is 
advanced with ultrasound guidance through the membrane 
into the second sac. The first 1 mL to 2 mL of  amniotic 
fluid is discarded to decrease the risk of  contamination 
from the first sac, and then a sample is taken from the 
second sac. Potential challenges with this technique include 
tenting leading to difficulties in entering the second sac, the 
potential for contamination with fluid from the first sac,58 
and the risk of  creating iatrogenic monoamnionicity.65 
Even though these concerns were not encountered in  
2 studies providing information on the technical aspects of  
the procedure in a total of  77 cases, this technique has not 
gained widespread acceptance.58

Simultaneous visualization technique
The third technique involves simultaneous insertion and 
sonographic visualization of  one needle into each sac.66 
Despite the advantage of  documenting sampling on each 
side of  the membrane, this technique is seldom used 
because of  the time required to achieve this and the lack 
of  clearly documented clinical advantages.58

Single or double sampling in monochorionic twins
There is much debate about whether single or double 
sampling is required in monochorionic twins. In view 
of  the multiple case reports of  monochorionic twins 
with discordant karyotypes67–68 and the difficulty in 
assessing monochorionicity at later gestational ages,7–9,69 
many advocate sampling of  both amniotic sacs. This is 
particularly useful when the twins are discordant for fetal 
anomalies, nuchal translucency assessment, or growth,58 
or when chorionicity was not assessed before 14 weeks’ 
gestation.6

Recommendation
6.  During amniocentesis, both amniotic sacs should 

be sampled in monochorionic twin pregnancies, 
unless monochorionicity is confirmed before 
14 weeks and the fetuses appear concordant for 
growth and anatomy. (II-2B)

Pregnancy or fetal loss rate
The post-procedure pregnancy or fetal loss rate associated with 
amniocentesis in twins must be compared with the background 
loss rate associated with twins, ideally taking into consideration 
the chorionicity, because of  the higher spontaneous loss rate 
in monochorionic twin pregnancies.11 After correcting for as 
many confounding factors as possible, the most recent studies 
report an attributable loss rate varying from 0.3% to 2.2%.70–73 
A Canadian retrospective cohort study published in 2006 

estimated the overall risk of  pregnancy loss before 24 weeks’ 
gestation to be 1 in 64 or 1.6%.71 When a twin pregnancy 
follows fetal reduction of  a higher order multiple pregnancy, 
amniocentesis does not seem to carry a greater risk of  
pregnancy loss than exists in higher order multiple pregnancies 
that undergo fetal reduction but no amniocentesis (total loss 
rate 8.1% vs. 12.5%; no statistical difference).74–75

Gestational age and timing of the procedure
Studies in singleton pregnancies indicate that amniocentesis 
should not be carried out before 15+0 weeks, because of  the 
increased risk of  congenital anomalies and pregnancy loss.48 
When a discordance of  karyotype between the twins is likely, 
the option of  late amniocentesis can be considered once 
perinatal mortality and morbidity for the unaffected twin is 
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significantly lower. Although the benefits are obvious for a 
healthy twin, care providers must take into account both the 
risks of  preterm labour and delivery occurring before results 
are obtained or before selective reduction (if  requested) can 
be performed, and the psychological problems associated 
with delaying the procedure. Weisz and Rodeck58 suggest that 
amniocentesis be delayed only when fetal anomalies associated 
with an increased risk of  aneuploidy are diagnosed between 22 
and 28 weeks’ gestation and when the risk of  complications 
associated with the procedure, resulting in severe prematurity 
for both twins, may outweigh the benefits of  obtaining a 
diagnosis.58 In those situations, a referral to a maternal fetal 
medicine specialist is particularly recommended.

CHORIONIC VILLuS SAMPLING

Technical aspects
The complexity associated with CVS is significant increased 
in multiple pregnancies compared with singletons. This 
includes accurate intrauterine mapping of  the placentas 
(location and implantation site) and their relationship to 
each fetus, as well as the accurate sampling within each 
placenta away from its margin.58 The relative filling of  the 
bladder should also be noted, as it may significantly change 

the position of  the uterus and thus the relative position of  
the placentas and fetuses.76 Frequent ultrasound (weekly) 
in the time interval between the CVS and the availability 
of  the results has been recommended by some experts to 
follow the position of  each fetus.

Both transabdominal and transcervical approaches have 
been used to perform CVS in multiples, either as sole 
method or in combination.76–82 It is obviously important 
to replace the needle or the transcervical instrument for 
each separate sampling. Casals et al.77 have reported a need 
for follow-up amniocentesis for a variety of  indications, 
including lack of  diagnosis and uncertainty of  results in 
15 out of  38 cases where both placentas were sampled 
transcervically, although technique improvement was 
noted with increasing experience.77 In monochorionic 
twins, a single sample is indicated despite the small risk of  
heterokaryotypic monochorionic pregnancies.

Pregnancy or fetal loss rate
The CVS post-procedural loss rate has been very difficult 
to establish. The number of  samples needed to obtain an 
adequate specimen has been reported as 2.02 to 2.2, with 
up to 5 insertions being described.58 The overall pregnancy 
loss rate for the group who underwent these procedures 

 

 Table 6. Procedure tips
Carefully documented positional labelling of each fetus must be performed prior to proceeding with invasive testing . Chorionicity should also 
be assessed and documented (if not already determined) .

Patients should be made aware that the risk of sampling error (sampling the same sac twice) is up to 1 .8% when amniocentesis in twins is 
performed by experienced providers . Correlation of karyotype results with fetal sex assessment on ultrasound is recommended .

When a double puncture technique is used, consideration should be given to the instillation of dye following the first puncture, especially when 
ultrasound visualization is poor, or in higher order multiples .

Methylene blue should not be used as a dye in view of the associated risks of fetal small bowel atresia and fetal death .

Indigo carmine appears to be the safest dye currently available but should be used with caution .

There is a lack of evidence to support the superiority of the single or double puncture technique or simultaneous visualization in twin 
pregnancies in terms of pregnancy loss and sampling errors . Those performing the procedure should choose the twin amniocentesis technique 
most familiar to them .

Patients should be made aware that the attributable loss rate associated with amniocentesis in twin pregnancies is estimated to be 1 in 64  
or 1 .6% .

All amniocentesis in multiple pregnancies should be performed after 15+0 weeks’ gestation by a maternal fetal medicine specialist or an 
individual with expertise in the procedure because of the complexity associated with the detailed mapping and sampling of the fetuses .

Patients should be made aware that the overall loss rate associated with CVS in twin pregnancies is estimated to be 3% to 4 .5% .

Patients should be made aware that the risk of sampling error or inaccurate sampling when CVS is performed in twin pregnancies is estimated 
to be 3% to 4% .

CVS in multiple pregnancies should be performed by maternal fetal medicine specialists experienced in the technique because of the 
complexity associated with the procedure .

Patients should be made aware that the overall loss rate associated with CVS and amniocentesis in twin pregnancies appear to be similar, 
although the attributable loss rate has not been clearly defined for CVS .

Both CVS and amniocentesis appear as acceptable options for prenatal diagnosis in multiple pregnancies . A discussion of the advantages and 
disadvantages of each should provide the information the patient requires to make an informed decision based on her perceived advantages .

When prenatal diagnosis detects an abnormality in one or both twins, a genetic counsellor, geneticist, or maternal fetal medicine specialist 
should provide non-directive and unbiased information about the condition to facilitate the patient’s decision-making process . 
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appeared to be similar to the rate for a matched control 
group.58 In a review of  4 studies with a total of  614 twin 
pregnancies undergoing CVS, the overall loss rate before 
22 weeks was reported at 3.1%, with a total loss rate (up to 
delivery) of  about 4.8%.78–82

Chorionic villus sampling error
The risk of  chorionic villus sampling error can be best 
assessed when concordant sex based on karyotypical analysis 
leads to the birth of  discordant sex twins. Earlier experience 
reported a rate of  up to 6% of  such error in twin pregnancies 
undergoing CVS whereas more recent studies report lower 
rates of  2% to 4%.45,59,80,81,83 Fluorescence in situ hybridization 
analysis identified fetal–fetal contamination more frequently 
(up to 11.5%).83 In order to decrease the risk of  sampling 
error, Jenkins and Wapner have suggested sampling near the 
placental cord insertion, avoiding the dividing membrane, and 
using a combined transabdominal and transcervical approach.45 
With these improvements, the current recommendation is to 
quote a risk of  contamination or erroneous sampling around 
3% to 4%.58

Summary Statement
5.  When chorionic villus sampling is performed in non-

monochorionic multiple pregnancies, a combination 
of  transabdominal and transcervical approaches or a 
transabdominal only approach appears to provide the 
best results to minimize the likelihood of  sampling 
errors. (II-2)

Choosing Between CVS and Amniocentesis
The advantages of  earlier diagnosis and access to earlier 
termination when CVS is performed may be even more 
relevant in the context of  multiple pregnancies, as some 
authors have suggested that earlier selective terminations 
are associated with a lower risk of  unintended pregnancy 
loss.84–85 More recent data, however, do not seem to support 
this statement beyond 13 to 14 weeks of  pregnancy. The 
use of  CVS in the planning of  multifetal reduction is 
beyond the scope of  this guideline.

The technical challenges associated with the CVS procedure 
and the higher risk of  sampling error favour amniocentesis. 
In a study comparing diagnostic accuracy between 286 
amniocentesis procedures and 159 CVS procedures in 
twin pregnancies, van den Berg et al. reported successful 
sampling in 99.3% of  amniocentesis and 99.7% of  CVS with 
a 2-pass approach.86 Results were inconclusive in 7 CVS (5 
out of  7 that were due to placental mosaicism) and none 
of  the amniocentesis procedures. Amniocentesis was used 
successfully to clarify the results in the 7 inconclusive CVS.

Only 2 studies are available to compare loss rates in 
amniocentesis and CVS in twin pregnancies.59,79 They report 

similar overall loss rates in twin pregnancy after CVS (3.2% 
to 4.5%) and amniocentesis (2.9% to 4.2%), and each study 
reports a non-significant difference of  0.3% in the overall 
loss rate, although neither was powered to assess such a 
difference. As these studies were not randomized but were 
contemporaneous cohorts, and as patient and provider 
choice determined the procedure selected, generalizations 
cannot be made and equivalence cannot be assumed. No 
procedure appeared to have a significant advantage when 
all were done by skilled and experienced operators.58,78 

See Table 6 for a summary of  clinical tips.

MANAGEMENT OF TWINS DISCORDANT  
FOR KARYOTYPICAL ANOMALIES

Initial Counselling
As in singleton pregnancies, patients facing a diagnosis of  
an abnormal fetal karyotype with or without associated 
anatomical anomalies in a twin pregnancy should receive the 
best information available in a non-directive and unbiased 
fashion that respects their values and acknowledges 
the needs of  persons with disabilities and the varying 
perceptions of  quality of  life. Accurate information on the 
spectrum of  short-term and long-term outcomes for the 
anomaly should be described and all questions answered.

Selective Reduction
As discordance in twin karyotypes will usually occur in 
dizygotic and thus dichorionic twins, this guideline focuses 
on selective reduction in that context and does not review 
selective reduction in monochorionic twin pregnancies. 
Selective reduction should be performed only after the 
patient has been fully informed in a non-directive fashion 
about the anomaly and the procedure itself.

Decision-making may be challenging, and consultations 
with specialists in medical genetics and maternal fetal 
medicine are recommended to facilitate this. Counsellors 
with particular skills in decision-making support may also 
be useful to women and families facing these decisions.

Recommendation
7.  Prior to invasive testing or in the context of  

twins discordant for an abnormality, selective 
reduction should be discussed and made available 
to those requesting the procedure after appropriate 
counselling. (III-B)

Technical aspects
The most important imperative is to identify which twin has 
a chromosomal anomaly. This process starts at the time of  
the invasive procedure and must be carefully reassessed when 
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discordant karyotypes are identified. Detailed review of  the 
descriptions at the time of  the invasive testing and ultrasound 
assessment is required as soon as possible after the diagnosis is 
made.76 Any diagnostic uncertainty should lead to reassessment 
by invasive testing and rapid karyotype determination.76

In dichorionic twin pregnancies, selective termination is 
typically performed transabdominally by inserting a 20- or 
22-gauge needle in the fetal heart and injecting potassium 
chloride or lidocaine until asystole is confirmed. As some 
failures have been associated with confirmation of  asystole 
for only 2 minutes, many experts recommend observation 
for at least 5 minutes, and some also recommend 
reconfirmation within 24 to 48 hours of  the procedure.76 
The fetus remains within the uterus while the pregnancy 
continues and is typically delivered at the same time as 
the live twin. Delivery of  the reduced twin days to weeks 
before the live twin has been described. In these cases, 
the reduced twin has been positioned lower in the uterus 
than the live twin. Lynch et al.87 reported an odds ratio of  
preterm delivery of  the live twin of  4.1 (95% CI 1.4 to 12.3) 
if  the reduced twin was the presenting one.87 Berkowitz 
et al.88 described 3 cases of  coagulation parameter change 
in their first 100 selective reductions in dichorionic twins, 
but none was clinically significant. 

See Table 7 for a summary of  considerations in selective 
reduction.

Recommendation
8.  Monitoring for disseminated intravascular 

coagulopathy is not indicated in dichorionic twin 
pregnancies undergoing selective reduction. (II-2B)

Pregnancy outcome
Evans et al. described an international experience with 
402 cases and an overall loss rate of  8.2% after selective 
reduction, with the highest loss rate being noted in women 
with 3 or more fetuses at the beginning of  the pregnancy.89 
The overall loss rate following a selective reduction in twins 
was 7.9%. However, a study of  200 selective reductions 
in a single centre reported a loss rate in dichorionic twin 
pregnancies of  2.4% compared with 11.1% in pregnancies 
with 3 or 4 fetuses.90

In pregnancies without a loss, the average gestational age at 
delivery is 36 to 37 weeks, with the largest series reporting 
6% of  deliveries between 25 and 28 weeks.89,90 These values 
are similar to outcomes in a dichorionic twin population, 
suggesting that the selective reduction itself  has little effect 
on the prematurity rate.

Timing of the procedure
Evans et al. reported a trend towards higher loss rate with 
increasing gestational age (from 5.4% at 9 to 12 weeks 
to 8.7% at 13 to 18 weeks and 6.8% at 19 to 24 weeks) 
but this was not statistically significant.89 Eddleman 
et al. noted the opposite trend, with the loss rate for 
procedures before 20 weeks at 5.9% compared with 1.3% 
after 20 weeks.90 Again, this difference was not statistically 
significant (P = 0.09).

REFERENCES

1. Public Health Agency of  Canada. Canadian Perinatal Health Report, 2008 
Edition. Ottawa: PHAC; 2008.

2. Hall JG. Twinning. Lancet 2003;362:735–43.

3. Aston KI, Peterson CM, Carrell DT. Monozygotic twinning associated with 
assisted reproductive technologies: a review. Reproduction 2008;136:377–86.

4. Blickstein I. Estimation of  iatrogenic monozygotic twinning rate 
following assisted reproduction: pitfalls and caveats. Am J Obstet Gynecol 
2005;192:365–8.

5. Blickstein I, Jones C, Keith LG. Zygotic-splitting rates after single-embryo 
transfers in in vitro fertilization. N Engl J Med 2003;348:2366–7.

6. Morin L, Lim K; SOGC Diagnostic Imaging Committee; SOGC Genetics 
Committee; SOGC Maternal Fetal Medicine Committee. Ultrasound for  
twin pregnancies. SOGC Clinical Practice Guideline No. 260, June 2011.  
J Obstet Gynaecol Can 2011;33:643–56. 

7. Machin GA. Why is it important to diagnose chorionicity and how do we do 
it? Best Pract Res Clin Obstet Gynaecol 2004;18:515–30.

8. Sepulveda W, Sebire NJ, Hughes K, Odibo A, Nicolaides KH. The lambda 
sign at 10–14 weeks of  gestation as a predictor of  chorionicity in twin 
pregnancies. Ultrasound Obstet Gynecol 1996;7:421–3.

9. Shetty A, Smith AP. The sonographic diagnosis of  chorionicity. Prenat Diagn 
2005;25:735–9.

10. Dube J, Dodds L, Armson BA. Does chorionicity or zygosity predict adverse 
perinatal outcomes in twins? Am J Obstet Gynecol 2002;186:579–83.

11. Sebire NJ, Snijders RJ, Hughes K, Sepulveda W, Nicolaides KH. The hidden 
mortality of  monochorionic twin pregnancies. Br J Obstet Gynaecol 
1997;104:1203–7.

12. Hannelius U, Gherman L, Makela VV, Lindstedt A, Zucchelli M, Lagerberg C, 
et al. Large-scale zygosity testing using single nucleotide polymorphisms.  
Twin Res Hum Genet 2007;10:604–25.

 Table 7. Selective reduction considerations 
Asystole of the selected twin should be confirmed for at least 5 minutes after the selective reduction is performed .

Patients contemplating a selective reduction should be made aware that the loss rate following a selective reduction is between 2 .4% and 
7 .9% in dichorionic twin pregnancies and between 8 .2% and 11 .1% in triplets and higher order multiples . The rate of prematurity following the 
procedure is similar to that for dichorionic twins without selective reduction .

There is a need for further studies on the ideal timing of selective reduction in dyzygotic twin pregnancies . 



766  l  JULY JOGC JUILLET 2011

JOINT SOGC-CCMG CLINICAL PRACTICE GuIDELINE

13. Rodis JF, Egan JF, Craffey A, Ciarleglio L, Greenstein RM, Scorza WE. 
Calculated risk of  chromosomal abnormalities in twin gestations. Obstet 
Gynecol 1990;76:1037–41.

14. Summers AM, Langlois S, Wyatt P, Wilson RD; SOGC Genetics Committee; 
CCMG Committee on Prenatal Diagnosis; SOGC Diagnostic Imaging 
Committee. Prenatal screening for fetal aneuploidy. SOGC Clinical Practice 
Guideline No. 187, February 2007. J Obstet Gynaecol Can 2007;29:146–79.

15. Cuckle H. Down’s syndrome screening in twins. J Med Screen 1998;5:3–4.

16. Cleary-Goldman J, Berkowitz RL. First trimester screening for Down 
syndrome in multiple pregnancy. Semin Perinatol 2005;29:395–400.

17. Cleary-Goldman J, D’Alton ME, Berkowitz RL. Prenatal diagnosis and 
multiple pregnancy. Semin Perinatol 2005;29:312–20.

18. Sebire NJ, Snijders RJ, Hughes K, Sepulveda W, Nicolaides KH. Screening 
for trisomy 21 in twin pregnancies by maternal age and fetal nuchal 
translucency thickness at 10–14 weeks of  gestation. Br J Obstet Gynaecol 
1996;103:999–1003.

19. Wald NJ, Rish S, Hackshaw AK.Combining nuchal translucency and serum 
markers in prenatal screening for Down syndrome in twin pregnancies. 
Prenat Diagn 2003;23:588–92.

20. Sebire NJ, D’Ercole C, Hughes K, Carvalho M, Nicolaides KH. Increased 
nuchal translucency thickness at 10–14 weeks of  gestation as a predictor 
of  severe twin-to-twin transfusion syndrome. Ultrasound Obstet Gynecol 
1997;10:86–9.

21. Sebire NJ, Souka A, Skentou H, Geerts L, Nicolaides KH. Early prediction of  
severe twin-to-twin transfusion syndrome. Hum Reprod 2000;15:2008–10.

22. Vandecruys H, Faiola S, Auer M, Sebire N, Nicolaides KH. Screening 
for trisomy 21 in monochorionic twins by measurement of  fetal nuchal 
translucency thickness. Ultrasound Obstet Gynecol 2005;25:551–3.

23. Snijders RJ, Thom EA, Zachary JM, Platt LD, Greene N, Jackson LG, et al. 
First-trimester trisomy screening: nuchal translucency measurement training 
and quality assurance to correct and unify technique. Ultrasound Obstet 
Gynecol 2002;19:353–9.

24. Chasen ST, Perni SC, Kalish RB, Chervenak FA. First-trimester risk 
assessment for trisomies 21 and 18 in twin pregnancy. Am J Obstet Gynecol 
2007;197:374. e1-e3.

25. Gonce A, Borrell A, Fortuny A, Casals E, Martinez MA, Mercade I, et al. 
First-trimester screening for trisomy 21 in twin pregnancy: does the addition 
of  biochemistry make an improvement? Prenat Diagn 2005;25:1156–61.

26. Spencer K, Kagan KO, Nicolaides KH. Screening for trisomy 21 in twin 
pregnancies in the first trimester: an update of  the impact of  chorionicity on 
maternal serum markers. Prenat Diagn 2008;28:49–52.

27. Spencer K, Nicolaides KH. Screening for trisomy 21 in twins using first 
trimester ultrasound and maternal serum biochemistry in a one-stop clinic:  
a review of  three years experience. BJOG 2003;110:276–80.

28. Bersinger NA, Noble P, Nicolaides KH. First-trimester maternal serum 
PAPP-A, SP1 and M-CSF levels in normal and trisomic twin pregnancies. 
Prenat Diagn 2003;23:157–62.

29. Garchet-Beaudron A, Dreux S, Leporrier N, Oury JF, Muller F.  
Second-trimester Down syndrome maternal serum marker screening:  
a prospective study of  11 040 twin pregnancies. Prenat Diagn 2008;28:1105–9.

30. Muller F, Dreux S, Dupoizat H, Uzan S, Dubin MF, Oury JF, et al.  
Second-trimester Down syndrome maternal serum screening in twin 
pregnancies: impact of  chorionicity. Prenat Diagn 2003;23:331–5.

31. Noble PL, Snijders RJ, Abraha HD, Sherwood RA, Nicolaides KH. Maternal 
serum free beta-hCG at 10 to 14 weeks of  gestation in trisomic twin 
pregnancies. Br J Obstet Gynaecol 1997;104:741–3.

32. Wald NJ, Rish S. Prenatal screening for Down syndrome and neural tube 
defects in twin pregnancies. Prenat Diagn 2005;25:740–5.

33. Watt HC, Wald NJ, George L. Maternal serum inhibin-A levels in twin 
pregnancies: implications for screening for Down’s syndrome. Prenat Diagn 
1996;16:927–9.

34. Neveux LM, Palomaki GE, Knight GJ, Haddow JE. Multiple marker 
screening for Down syndrome in twin pregnancies. Prenat Diagn 
1996;16:29–34.

35. Spencer K, Salonen R, Muller F. Down’s syndrome screening in multiple 
pregnancies using alpha-fetoprotein and free beta hCG. Prenat Diagn 
1994;14:537–42.

36. Maymon R, Dreazen E, Rozinsky S, Bukovsky I, Weinraub Z, Herman A. 
Comparison of  nuchal translucency measurement and second-trimester 
triple serum screening in twin versus singleton pregnancies. Prenat Diagn 
1999;19:727–31.

37. Wald NJ, Watt HC, Hackshaw AK. Integrated screening for Down’s  
syndrome on the basis of  tests performed during the first and second 
trimesters. N Engl J Med 1999;341:461–7.

38. Malone FD, Canick JA, Ball RH, Nyberg DA, Comstock CH, Bukowski 
R, et al. First-trimester or second-trimester screening, or both, for Down’s 
syndrome. N Engl J Med 2005;353:2001–11.

39. Bush MC, Malone FD. Down syndrome screening in twins. Clin Perinatol 
2005;32:373–86, vi.

40. Lynch L, Berkowitz GS, Chitkara U, Wilkins IA, Mehalek KE, Berkowitz 
RL. Ultrasound detection of  Down syndrome: is it really possible? Obstet 
Gynecol 1989;73:267–70.

41. Spencer K. Screening for trisomy 21 in twin pregnancies in the first trimester 
using free beta-hCG and PAPP-A, combined with fetal nuchal translucency 
thickness. Prenat Diagn 2000;20:91–5.

42. Maymon R, Jauniaux E, Holmes A, Wiener YM, Dreazen E, Herman 
A. Nuchal translucency measurement and pregnancy outcome after 
assisted conception versus spontaneously conceived twins. Hum Reprod 
2001;16:1999–2004.

43. Geipel A, Berg C, Katalinic A, Ludwig M, Germer U, Diedrich K, et al. 
Different preferences for prenatal diagnosis in pregnancies following assisted 
reproduction versus spontaneous conception. Reprod Biomed Online 
2003;8:119–24.

44. Yaron Y, Bryant-Greenwood PK, Dave N, Moldenhauer JS, Kramer RL, 
Johnson MP et al. Multifetal pregnancy reductions of  triplets to twins: 
comparison with nonreduced triplets and twins. Am J Obstet Gynecol 
1999;180:1268–71.

45. Jenkins TM, Wapner RJ. The challenge of  prenatal diagnosis in twin 
pregnancies. Curr Opin Obstet Gynecol 2000;12:87–92.

46. Taylor MJ, Fisk NM. Prenatal diagnosis in multiple pregnancy. Baillieres Best 
Pract Res Clin Obstet Gynaecol 2000;14:663–75.

47. Levy R, Mirlesse V, Jacquemard F, Daffos F. Prenatal diagnosis of  zygosity 
by fetal DNA analysis, a contribution to the management of  multiple 
pregnancies. A series of  31 cases. Fetal Diagn Ther 2002;17:339–42.

48. The Canadian Early and Mid-trimester Amniocentesis Trial (CEMAT) Group. 
Randomised trial to assess safety and fetal outcome of  early and midtrimester 
amniocentesis. Lancet 1998;351:242–7.

49. MF Delisle, L Brosseuk, RD Wilson. Amniocentesis for twin pregnancies:  
is alpha-fetoprotein useful in confirming that the two sacs were sampled? 
Fetal Diagn Ther 2007;22:221–5.

50. Kidd SA, Lancaster PA, Anderson JC, Boogert A, Fisher CC, Robertson 
R, et al. A cohort study of  pregnancy outcome after amniocentesis in twin 
pregnancy. Paediatr Perinat Epidemiol 1997;11:200–13.

51. Wapner RJ. Genetic diagnosis in multiple pregnancies. Sem Perinatol 
1995;5:361–2.

52. Kidd SA, Lancaster PAL, Anderson JC. Fetal death after exposure to 
methylene blue dye during mid-trimester amniocentesis in twin pregnancy. 
Prenat Diagn 1996;16:39–47.



JULY JOGC JUILLET 2011  l  767

Prenatal Screening for and Diagnosis of Aneuploidy in Twin Pregnancies

53. van der Pol JG, Wolf  H, Boes K, Treffers PE, Leschot NJ, Hey HA, et al. 
Jejunal atresia related to the use of  methylene blue in genetic amniocentesis in 
twins. Br J Obstet Gynaecol 1992;99:141–3.

54. McFadyen I. The dangers of  intra-amniotic methylene blue. Br J Obstet 
Gynaecol 1992;99:89–90.

55. Cragan JD, Martin ML, Khoury MJ, Fernhoff  PM. Dye use during 
amniocentesis and birth defects. Lancet 1993;341:1352.

56. Pruggmayer MR, Jahoda MG, van der Pol JG, Baumann P, Holzgreve W, 
Karkut G, et al. Genetic amniocentesis in twin pregnancies: results of  a 
multicenter study of  529 cases. Ultrasound Obstet Gynecol 1992;2:6–10.

57. Brandenburg H. The use of  synthetic dyes for identification of  the amniotic 
sacs in multiple pregnancies. Prenat Diagn 1997;17:281–2.

58. Weisz B, Rodeck C. Invasive diagnostic procedures in twin pregnancies. Prenat 
Diagn 2005;25:751–8.

59. Antsaklis A, Souka AP, Daskalakis G, Kavalakis Y, Michalas S. Second-
trimester amniocentesis vs. chorionic villus sampling for prenatal diagnosis in 
multiple gestations. Ultrasound Obstet Gynecol 2002;20:476–81.

60. Jeanty P, Shah D, Roussis P. Single-needle insertion in twin amniocentesis.  
J Ultrasound Med 1990;9:511–7.

61. Buscaglia M, Ghisoni L, Bellotti M, Marconi AM, Zamerini P, Stripparo 
L, et al. Genetic amniocentesis in biamniotic twin pregnancies by a single 
transabdominal insertion of  the needle. Prenat Diagn 1995;15:17–9.

62. van Vugt JM, Nieuwint A, van Geijn HP. Single-needle insertion: an 
alternative technique for early second-trimester genetic twin amniocentesis. 
Fetal Diagn Ther 1995;10:178–81.

63. Cirigliano V, Cañadas P, Plaja A, Ordoñez E, Mediano C, Sánchez A, et al. 
Rapid prenatal diagnosis of  aneuploidies and zygosity in multiple pregnancies 
by amniocentesis with single insertion of  the needle and quantitative 
fluorescent PCR. Prenat Diagn 2003;23:629–33.

64. Sebire NJ, Noble PL, Odibo A, Malligiannis P, Nicolaides KH. Single uterine 
entry for genetic amniocentesis in twin pregnancies. Ultrasound Obstet 
Gynecol 1996;7:26–31.

65. Megory E, Weiner E, Shalev E, Ohel G. Pseudomonoamniotic twins 
with cord entanglement following genetic funipuncture. Obstet Gynecol 
1991;78:915–7.

66. Bahado-Singh R, Schmitt R, Hobbins JC. New technique for genetic 
amniocentesis in twins. Obstet Gynecol 1992;79:304–7.

67. Schmid O, Trautmann U, Ashour H, Ulmer R, Pfeiffer RA, Beinder E. 
Prenatal diagnosis of  heterokaryotypic mosaic twins discordant for fetal sex. 
Prenat Diagn 2000;20:999–1003.

68. Shalev SA, Shalev E, Pras E, Shneor Y, Gazit E, Yaron Y, et al. Evidence for 
blood chimerism in dizygotic spontaneous twin pregnancy discordant for 
Down syndrome. Prenat Diagn 2006;26:782–4.

69. Cleary-Goldman J, D’Alton ME, Berkowitz RL. Prenatal diagnosis and 
multiple pregnancy. Semin Perinatol 2005;29:312–20.

70. Cahill AG, Macones GA, Stamilio DM, Dicke JM, Crane JP, Odibo AO. 
Pregnancy loss rate after mid-trimester amniocentesis in twin pregnancies. 
Am J Obstet Gynecol 2009;200:257.e1-e6.

71. Millaire M, Bujold E, Morency AM, Gauthier RJ. Mid-trimester genetic 
amniocentesis in twin pregnancy and the risk of  fetal loss. J Obstet Gynaecol 
Can 2006;28:512–8.

72. Ghidini A, Lynch L, Hicks C, Alvarez M, Lockwood CJ. The risk of  second-
trimester amniocentesis in twin gestations: a case-control study. Am J Obstet 
Gynecol 1993;169:1013–6.

73. Yukobowich E, Anteby EY, Cohen SM, Lavy Y, Granat M, Yagel S. Risk of  
fetal loss in twin pregnancies undergoing second trimester amniocentesis. 
Obstet Gynecol 2001;98: 231–4.

74. McLean LK, Evans MI, Carpenter RJ Jr, Johnson MP, Goldberg JD. Genetic 
amniocentesis following multifetal pregnancy reduction does not increase the 
risk of  pregnancy loss. Prenat Diagn 1998;18:186–8.

75. Stephen JA, Timor-Tritsch IE, Lerner JP, Monteagudo A, Alonso CM. 
Amniocentesis after multifetal pregnancy reduction: is it safe? Am J Obstet 
Gynecol 2000;182:962–5.

76. Rochon M, Stone J. Invasive procedures in multiple gestations. Curr Opin 
Obstet Gynecol 2003;15:167–75.

77. Casals G, Borrell A, Martinez JM, Soler A, Cararach V, Fortuny A. 
Transcervical chorionic villus sampling in multiple pregnancies using a biopsy 
forceps. Prenat Diagn 2002;22:260–5.

78. Appelman Z, Furman B. Invasive genetic diagnosis in multiple pregnancies. 
Obstet Gynecol Clin N Am 2005;32:97–103.

79. Wapner RJ, Johnson A, Davis G, Urban A, Morgan P, Jackson L. Prenatal 
diagnosis in twin gestations: a comparison between second-trimester 
amniocentesis and first-trimester chorionic villus sampling. Obstet Gynecol 
1993;82:49–56.

80. Brambati B, Terzian E, Tognoni G. Randomized clinical trial of  
transabdominal versus transcervical chorionic villus sampling methods.  
Prenat Diagn 1991;11:285–93.

81. Pergament E, Schulman JD, Copeland K, Fine B, Black SH, Ginsberg NA,  
et al. The risk and efficacy of  chorionic villus sampling in multiple gestations. 
Prenat Diagn 1992;12:377–84.

82. De Catte L, Liebaers I, Foulon W. Outcome of  twin gestations after first 
trimester chorionic villus sampling. Obstet Gynecol 2000;96:714–20.

83. Fiddler M, Frederickson MC, Chen PX, Pergament E. Assessment of  fetal 
status in multiple gestation pregnancies using interphase FISH. Prenat Diagn 
2001;21:196–9.

84. Evans M, Ciorica D, Britt DW, Fletcher JC. Update on selective reduction. 
Prenat Diagn 2005;25:807–13.

85. Brandenburg H, van der Meulen JH, Jahoda MG, Wladimiroff  JW, Niermeijer 
M, Habbema JD. A quantitative estimation of  the effect of  prenatal diagnosis 
in dizygotic twin pregnancies in women of  advanced maternal age. Prenat 
Diagn 1994;14:243–56.

86. van den Berg C, Braat APG, Van Opstal D, Wladimiroff  JW, Niermeijer M, 
Habbema JD, et al. Amniocentesis or chorionic villus sampling in multiple 
gestations? Experience with 500 cases. Prenat Diagn 1999;19:234–44.

87. Lynch L, Berkowitz RL, Stone J, Alvarez M, Lapinski R. Preterm delivery after 
selective termination in twin pregnancies. Obstet Gynecol 1996;87:366–9.

88. Berkowitz RL, Stone J, Eddleman KA. One hundred consecutive cases of  
selective termination of  an abnormal fetus in a multifetal gestation. Obstet 
Gynecol 1997;90:606–10.

89. Evans MI, Goldberg JD, Horenstein J, Wapner RJ, Ayoub MA, Stone J, et al. 
Selective termination for structural, chromosomal, and mendelian anomalies: 
international experience. Am J Obstet Gynecol 1999;181:893–7.

90. Eddleman KA, Stone JL, Lynch L, Berkowitz RL. Selective termination of  
anomalous fetuses in multifetal pregnancies: two hundred cases at a single 
center. Am J Obstet Gynecol 2002;187:1168–72.

91. Woolf  SH, Battista RN, Angerson GM, Logan AG, Eel W. Canadian Task 
Force on Preventive Health Care. New grades for recommendations from the 
Canadian Task Force on Preventive Health Care. CMAJ 2003;169:207–8.


