
EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

In case of questions or comments: bine.clara.angela@gmail.com 

The presentations will be seen on www.clara-angela.info 

Thanks for coming! 

Enjoy the faculty! 

Jacky Nizard from Paris 

For the Masterclass 

He kindly helps to interact. 

 

 

Stefano Faiola from Milano 

For the hands-on workshop TOP 9 

He kindly agreed to join the training.   

I thank Prof. Tullia Todros for asking patients to join the hands-on workshop. 

Molte gracie a tutti patienti qui sono venuto.  

Future President  

      EBCOG 



EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

The discrepancy  of judgement between  teachers &  residents is the most 

important break for progress in medical education (Sir Arulkumaran, EBCOG Glasgow) 

Experience/Eminance          and       Evidence 

www.clara-angela.info 

Twin birth rate from 19-32/1000 live births (70%). 

Preterm birth< 37 wks in 60%, 65 vs 43 neon. deaths preterm.  

http://www.clara-angela.info/
http://www.clara-angela.info/
http://www.clara-angela.info/


EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

Which famous twin couples do you know?  

Historic / Present Twins 

Tia and Tamera Mowry 



Biblical Twins 
ESAU & JACOB 

Fertility problems, premature labor,  

Intensive fetal movements: ĂTwo nations in the 
whombñ, 2 x vertex, short interval 

Jacob  gripped the feet of  Esau: TTTS in  
MCMA twins(?) : Pseudo MA twins? PROM? 

Metaphoric Interpretation? 

Bennezzo Gozzoli, 1498, Sinopie Museum, Pisa 

 

ZARAH & PHAREZ 

Preterm labor, hand 2nd twin marked with red 
threat: transverse/vertex or vertex/transverse?  

PROM 2nd twin or  MA twins: Ăsunriseñ 

Genesis 25-27     Blickstein: Obstet Gynecl 1998  

https://www.google.de/search?rls=org.mozilla:de:official&bih=969&biw=1920&tbm=isch&q=Sinopie+Museum,+Pisa.&spell=1&sa=X&ei=rXAmVKrmNM_caJ_5gpAI&ved=0CBwQBSgA&dpr=1
https://www.google.de/search?rls=org.mozilla:de:official&bih=969&biw=1920&tbm=isch&q=Sinopie+Museum,+Pisa.&spell=1&sa=X&ei=rXAmVKrmNM_caJ_5gpAI&ved=0CBwQBSgA&dpr=1
https://www.google.de/search?rls=org.mozilla:de:official&bih=969&biw=1920&tbm=isch&q=Sinopie+Museum,+Pisa.&spell=1&sa=X&ei=rXAmVKrmNM_caJ_5gpAI&ved=0CBwQBSgA&dpr=1


Leda was together with Zeus (as 
a swan) and Tyndareos (her 
husband). 

From two swan eggs two pairs 
of twins were born from two 
different fathers: 

Castor & Polydeukes and 
Klytemnestra & Helena.  

Devine twins deserve devine parents 

Greece  

http://2.bp.blogspot.com/-3zjepPHOmKw/T7zL4J6-PNI/AAAAAAAABmU/KxQPB-jKPqU/s1600/Leda.jpg


Devine twins deserve devine midwifes 

Hera as midwife of Alkmene: 

Hercules, 2nd twin in breech  

Athene as midwife of  Leto: 

Apollo & Artemis born vaginally 

Greece  



Hippocrates recommended  400 years a.C.: 

After a warm bath it is easier to perform internal or 

external versions.   

Old Greece  & Twin Birth Trial 2013 

How and when to deliver twins ?  

Twins deserve experienced obstetricians 



   Delivery of Twins 16th-17th Century 



ñMonster Twinsñ(caused by devils?) 

   A. Dürer 1512, Oxford libary                                        Nürnberger Flugblatt 1578 



Still a Challenge: Grief & Joy 

Fam.Duke of Duesborg  

17 th century 

ĂHow wonderful to have two sons in one bedñ 

 (P 133) 

Johann Christoph Bach 

 (1645-93) 

Johann Ambrosius Bach 

(1645-1695) 

Maria E Lämmerhirt 

(1644-1695) 

Johann Sebastian Bach 

(1685-1750) 

Twins   

https://en.wikipedia.org/wiki/File:Johann_Christoph_Bach.jpg


1st trimester:  Dating, chorionicity & amnionicity, labelling, surveillance 

intervals, screening for aneuploidy, exclusion early malformations, discordancy 

of grwoth and malformations 

 

2nd trimester: Prenatal diagnosis, screening for structural anomalies, fetal 

reduction/selective termination, screening preterm birth/growth, management of 

multiple pregnancy with single IUD 

 

2nd & 3rd trimester: Screening, diagnosis & management of TTTS (TAPS & 

TOPS), TRAP sequence, MCMA twins, conjoined twins 

 

Delivery of twins: Consider presentation, chorionicity, ges. age. 

3rd stage of labor, cave hemmorhage, social support post partum  

 

Post partum: Prevent hemorrhage, support breastfeeding & social care 

 

Outline Masterclass Twins 

http://auge.nwei.de/stoerche0113_640.jpg


First Trimester  US 

Dichorionic diamniotic twinsé. 
 

a) Are characterized by a t-sign of the dividing membranes  

 

b) Are always dizygotic  

 

c) Develop a twin-to twin transfusion syndrome in >5% 

 

d) Have more discrepant early malformations than MC twins 



First Trimester  US 

Monochorionic  diamniotic twinsé. 
 

a) Are seperated by only one chorion and two amnions  

 

b) Are always monozygotic  

 

c) >95% have the same structural abnormalities 

 

d) > 95% have the same chromosomal abnormalities 



First Trimester  US 

Monochorionic  monoamniotic twinsé. 
 

a) Contribute to 25% of all MC twins 

 

b) Share always one placenta and frequently one yolk sac 

 

c) Show cord entanglement  from  ca. 18 weeks onwards 

 

d) > 95% have the same chromosomal status.  



From 1978 ï today (my professional life)  

From Eminence       to           Evidence 

30 years ago:  

50 %  of  multiples  

only diagnosed at birth 

2016: 

Ultrasound, RCTs  

Meta-analyses  

ISUOG Guideline  



Key for EBM classification and grading of recommendations  
using   Task Force  Preventive Health Criteria / GPP= Good Practice Point  

1++  

1+ 

1ï  

 

2++   

 

 

2+ 

 

2ï 

 

  

3 

 

4  

 

High-quality meta-analyses, SR of RCTs or RCTs with very low risk of bias 

Well-conducted meta-analyses, SR of RCTs or RCTs with low risk of bias 

Meta-analyses, SR of RCTs or RCTs  with high risk of bias 

 

High-quality SR of CC or cohort studies or high-quality CC or cohort 

studies with very low risk of  bias or chance and high probability that the 

relationship is causal 

Well-conducted CC or cohort studies with low risk of bias or chance and 

moderate probability that the relationship is causal 

Caseïcontrol or cohort studies with high risk of confounding, bias or 

chance and significant risk that the relationship is not causal 

 

Non-analytical studies, e.g. case reports, case series 

 

Expert opinion 

Classification of evidence levels 



Key for EBM classification and grading of recommendations  
using   Task Force  Preventive Health Criteria / GPP= Good Practice Point  

A 

 

 

 

 

B  

 

 

 

C  

 

 

 

D 

 

GPP 

At least one meta-analysis, SR or RCT rated as 1++ and applicable 

directly to the target population; or SR of RCTs  or a body of 

evidence  of studies rated as 1+ applicable directly to the target 

population and demonstrating overall consistency of results 

 

Body of evidence including studies rated as 2++ applicable directly 

to the target population and demonstrating overall consistency of 

results; or extrapolated evidence from studies rated as 1++ or 1+ 

 

Body of evidence including studies rated as 2+ applicable directly to 

the target population and demonstrating overall consistency of 

results; or extrapolated evidence from studies rated as 2++ 

 

Evidence of level 3 or 4; or evidence  from studies rated as 2+ 

 

Recommended best practice based on the clinical experience of the 

guideline development group 

Grades of recommendations 



Surveillance by US in DC Twins  

Scan @ first-trimester,  

scan in detail @ 

second-trimester 

including TVS of the 

cervix, scan every 4 

weeks thereafter: 

 

Fetal biometry, AFV, 

and UA Doppler 

from 20 wksô for both 

twins. Discordance in 

EFW should be 

documented.  

GPP 



Surveillance by US in MC Twins  

Scan every 2 weeks 

from 16 wks onwards, 

as timely detection of 

TOPS/TAPS 

improves perinatal 

outcome.  

 

2+, 2++ 

 
Doppler UA & MCA 

from 20 wks,  to 

screen for TAPS and 

the AFV (v. pocket)  to 

screen for TTTS. CL @ 

to identify risks 

of SPTB.   

4  /  C 



Two fetuses 

Two chorionic sacs 

Two placentas 

Always 

DICHORIONIC 

+ + 

Genetic disposition / Ethnic differences / Hormone treatment 

Origin of DZ Twins 



days after fertilisation 0 3 9 12 15 

33% 
DICHORIONI

C 

   shared placenta MONOCHORIONIC 

65% 

shared amniotic sac MONOAMNIOTIC 

2-5% 

shared organs SIAMESE 

+ 

Controversy:  MZ Twins 
Corner  (AJOG 1956) versus   Blickstein (2006) 



EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

Various combinations of 

two binary fissions of a 

cell cluster form the 

zygote. The similarity of 

the cluster of cells to a 

morula is only for 

artistic purposes.  

 

Controversy:  MZ Twins 
Corner  (AJOG 1956) versus   Blickstein (2006) 

http://www.google.de/url?url=http://www.news.at/a/tiere-bizarr-haesslich&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBgQwW4wAWoVChMI0JbOtO-byAIVw4wsCh2wQQWk&sig2=eMob2u1m3ATcVxAfWoQ2eA&usg=AFQjCNHhUoUrd6N3YuzcOe5sQ1eCPkyDzQ
https://www.google.de/url?url=https://www.heart4u.eu/en/category/our-services/ivf-services/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0CBwQwW4wA2oVChMI6dXsrfCbyAIVY6dyCh2jagb_&sig2=jT_06tuK-hibJ7tu511JqA&usg=AFQjCNEvQclfSpqE2vm-DgMXRTfUk9hfBg


Chorionicity &  Timing 
ÅChorionicity :  4 - 5   weeks 
ÅSensitivity >97%, Specificity:100% 

ÅShould be determined< 14 weeks, document! Ask for help  GPP/III 

ÅAmnionicity:  7 - 8    weeks 
ÅSensitivity 100%, Specificity: > 98% 

ÅDating:  CRL 45-84mm  11-13+6 weeks 
ÅThe larger should be used to estimate gestational age , some 

studies propose the mean.  

ÅIN ART oocyte retrieval date/fertilization 

 

ÅLabelling: Fix the description (Right/left)              GPP          

.Shetty &  Smith: Prenat Diagn 2005; 25: 735ï739 

D/C 

2+   
If uncertain about chorionicity it is safer to classify as MC! 3 



 

 

  Monoamniotic Twins           Dichorionic Triamniotic Triplets  

            amnion @ 6 ï8 weeks                        chorion @ 4-5 weeks 

T sign 

Bromley B; Benacerraf  B. J Ultrasound Med 1995; 14: 415-9 

0 sign /1 Yolk sac L sign 

Membrane Status/Yolk sac  & zygosity 

Always MZ 100% MZ / 10% MZ - 90%DZ 

MCMA twins should always be transferred to a tertiary center!   GPP 



(when Prof. Nizard first met me in London in 1999)    

Spontaneous / Evoked Activities (Video) Consider Testosterone 

Male / male versus female / female  (8-16 weeks) 
Higher  Incidence ñfastò contacts in male pairs, early complex contacts in females 

Arabin et al. UOG 1996; 8: 166-73 

  

Joy of 

discovery 
Twin Behavior  



Spontaneous (!) MC 5-A Quintuplets 

Arabin et al. Fetal Diagnosis and Therapy 2009; 11 :  222-6 

                2D vs. 4D 

D: no 

chance 



T 

L 

Fetal    loss 

< 24 wks > 24 wks 

12.2

% 

1.8% 2.8

% 
1.6% 

MC DC MC DC 

Early Informed Consent: Overall Prognosis 

Monochorionic 

Dichorionic 

Perinatal Mortality: MCMA: up to 50% (85%)/ MCDA:10%/  DC=5%  

2+ 



 

Early Diagnosis  umbilical cord 
Velamentous insertion : 7% in twins / > 50% in triplets 

 >60%  MC pregnancies with TTTS vs. 18.5% without TTTS. 

Cord  entanglement: In MA pregnancies > 90%  durng the 

1st trimester. 

Benson CB & Doubilet PM. Semin Roent. 1991;1:50     Sebire NJ et al. U O G 2000; 16: 223-5 

Video 

4 

2- 



Study 

group 
MA Twins 

 Ante 

partum 
Death < 20 wks 

  Perinatal 
Death <7d.p.p.) 

  Neonatal 
Death up to 28 d.p.p. 

Total 

loss 

Umbilical 
entanglement 

(n=6)  

5/6 
5/6 

Placental 
entanglement 

(n=30) 

0/30 
2/30 (from1 pair) 

Immature birth   

23 weeks 

2/30 (from 2  pairs) 

Fetal tumor 

Prematurity (26 weeks) 

4/30 

Total 
(n=36) 

        5/36 

    14% 

2/36 

5,5% 

2/36 

5,5% 

9/36 

25% 

    Own series MA Twins , one center, 1994-2008 

Arabin B, Hack K: UOG 2009  

3 



Early mortality to 16 wks high up to 50%.  

 

Loss rate improved, from 40% to 10ï15% in recent studies.  

 

In a cohort study (n= 98) mortality > 20 wks  to 28 d pp 19% 

and  17% after exclusion of fetuses with a lethal anomaly.  

 

After 32 wks,  2 cases  with perinatal mortality (4%). 

 

The incidence of TTTS and cerebral injury was 6%.  

Monoamniotic Twins  
2- 

Prefumo et al.  Prenat Diagn 2015; 35: 274 



 

Early Discrepancy  
Discordancy  > 3 mm: Loss rate   >50%. 

Discordant CRL >5 Days:  Rate of malformations, Indication 

for  invasive and non-invasive examination. 

 
CRL discordance @ 11-13+6 wks > 10% associated with the risk of 

pregnancy loss (AUC 0.5), BW discordance (AUC 0.6), sFGR (AUC 0.6) 

& PB< 34 wks (AUC 0.5), (pooled predictive risk of 52%). 

Risk of anomalies  4% vs. 25 % 

 

CRL discordance @ 7+0 to 9+6 wks predicts single fetal demise in the 

ýrst trimester (DR 74% for a FPR of 5%)        2++  

Dickey et al. Hum Reprod 1992; 7: 1170-2, Weissman et al. Obstet Gynecol 1994; 84:110 

OWN DATA CRL > 25% difference (n=15) 

Triploidy, Vater syndrome, Trisomy 18,  

Velamentous insertion, unequal sharing 

3 

DôAntonio  et al. UOG 2014; 44: 138       Kalish et al.  A J O G 2004; 191: 1437 

 DôAntonio et al. Hum Reprod 2013; 28: 2621  



Per. mortalitý pump twin up to  >50%, now dependent on antenatal therapy 

 

   Survival might be improved by elective intervention @12ï14 wks.    

Twin Reverse Arterial Perfusion (TRAP) 
1% of MC twin pregnancies and 1 in 35 000 pregnancies overall, 

through AA/ common cord insertion site:  hyperdynamic circulation, CF pump T 

       Hecher et al.  UOG  1997; 7: 170-2 

PATHOPHYSIOLOGY? 
1.Abnormal placental 

vasculature leading to 

subsequent alteration in 

cardiac development  

 

 

2. Abnormal primary 

cardiac embryogenesis 
Severn and Holyoke (1973) 

Van Allen et al. (1983) 

Group treatment acc.to acardiac twin size 
Wong & Sepulveda, Prenat Diag.2005, 25, 796 

3 

3 



Å US: fixed apposition, fusion of the skin lines at some point.  

Å A series of 14 cases reported that 20% of parents opted for 

termination and 10% of fetuses died in utero.  

Å Among those opting to continue, survival to discharge was  

around 25%, and the majority of these had significant morbidity.  

Conjoined Twins (MCMA) 
 1/100 000 pregnancies (1% of MC twin pregnancies) 

Baken et al. Obstet Gynecol Surv 2013; 68: 743ï752. 

3 

Common liver & bowel  outside the body, omphalocele.  

Å Congenital anomalies of organs  in over 50% of conjoined twins, 

most common cardiac, neural tube defects & midline fusion defects. 

Å Most of them (40%) are stillborn or die after 24 hours after delivery. 

Å Prognosis depends on the type of conjunction, the involvement of 

shared organs and the presence of associated anomalies.  



Screening for aneuploidy+maternal age 

     Combined test* (%)    Integrated  Test** (%) 

MC Twins    84  (88) 93 
(nearly always concordant for Down) 

DC Twins    70  (87) 78 
(nearly always discordant for Down) 

Singletons     85 (89) 95 
Å *NT, free ɓ-hCG,PAPP-A at 10ï13 weeks , Wald et al, 2003,  

Å **NT, PAPP-A at 10ï13 weeks  /AFP, uE3,ɓ-hCG, inhibin-A at 14ï22 weeks 

Å Praats et al. Prenat Diagn 2014; 34: 1077  

Å   

Detection rate for a 5% false-positive rate 
Cave: ß-HCG in ART!/ false+ / Complex informed consent! 

An alternative is a combination of maternal age and NT only.             B 
 

In vanished twins with still measurable fetal pole, NT alone, in 

combination with maternal age, should be used for risk estimation.  B 



 

MC Multiples: Increased NT:TTTS, malformations, 

 ñreverse flowò DV combined with     NT and        TTTS. 
Sebire NJ et al.   Br J Obstet Gynaecol 1996; 103: 999 
 

Matias A et al.    Twin Research 2000; 3: 65 

Screening for aneuploidy 

Risk calculations in MC multiples are  calculated per 

pregnancy based on the  average risk of both fetuses. 

3 

CRL Ó10% or NT discordance Ó20%: discuss with a FMF expert.     B 
In spite of associations between discordance in NT, CRL, or reversed 

a-wave in the DV and TTTS, NT discordance of Ó20% (>25% in MC) had 

a sensitivity of 52ï64% & a speciýcity of 78ï80%, a PPV of 50% and a 

NPV of 86%. Risks of complications is < 10% if  NT dis is <20%.  

Kagan et al. UOG  2007; 29: 527 



The weighted pooled DR for trisomy 21 in singleton pregnancy was 

99% for a FPR of 0.1%. The corresponding values in twin pregnancy 

were 94.4% and 0%.  

 

However, so far, the reported number of trisomy-21 cases in twin 

pregnancy diagnosed using cfDNA testing is small.  

Cell-free DNA 

 Gil et al. UOG 2015; 45: 249  

2+ 



Tabsh and Theroux, 1995   53  ð        9.4       All 

post-MFPR 

Sebire et al., 1996            176  2.55       4.0      

Single needle 

McLean et al., 1998    79  5.06       ð       All 

post-MFPR 

Horger et al., 2001    71  ð          7.6  

Yukobowich et al., 2001           476  2.73      2.73      0.63 

(control) Antsaklis et al., 2002           347  ð     8.77   

Early fetal loss, before 20 weeks / MFPR: multifetal  pregn. reduction 

            No  Early (%) Total (%) Fetal loss 

Invasive Testing  
Amniocentesis  vs. Chorionic Sampling 

Weisz and Rodeck, 2005  



Invasive testing should be carried out by a FMF expert.  

CVS preferred in DC twin pregnancy, earlier than amniocentesis, lower 

risk of selective termination 1st compared with 2nd trimester (7% risk 

of loss of the entire pregnancy, 14%risk of PTB < 32 weeks). 

 

Map position of twins. In concordant MC twins sample one amniotic 

sac, otherwise, both sacs because of rare discordant chromosomal 

anomalies in MC pregnancy.  

CVS in MC pregnancy samples only a single placenta and may miss 

rare discordant chromosomal anomalies (trisomy 13,18,21, Turner, triploidy).  

Machin. Semin Med Genet 2009; 151C: 110 

 

In heterokaryotypic MC pregnancy, umbilical cord occlusion can be 

offered from 16 weeks onwards, with a SR> 80% for the healthy twin. 

When MC twins are discordant for an abnormality, discuss the 

complexity of selective termination.  

D 
Invasive Testing  

 Lewi et al.  Am J Med Genet A 2006; 140: 272,    Lewi  AJOG 2006; 194: 782 

3 



Early Discrepant malformations  
    (> in MC twins) LUTO 2.2 / 10 000 Pregnancies 

NO! 

Cord occlusion before IUD of LUTO twin.  Co-twin stayed healthy 
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25%:Membrane folding 

15%:Stuck twin 

15-17wks 

11-14wks 14+ wks 

A-A anastomoses 

14+ wks 

Membranes? 

Insertion? 

AAA? 

Cardiac performance? 

 First Trimester ĂMarkersñ Twin-Twin-Transfusion Syndrome 

First signs 

Angioarchitecture of vascular anastomoses determines the risk proýle. 

MC twins at risk if unequal hemodynamic and amniotic þuid balance.  
Quintero. AJOG 2003; 188: 1333    Roberts et al. UOGynecol 2008; 31: 701ï711. 85. 

Roberts et al. Cochrane Database Syst Rev2014;1:CD002073.  



Twin-to-Twin transfusion syndrome is classified as TOPS and TAPS 

 

Which statement is right? 
 

a) TAPS occurs ealier than TOPS 

 

b) TAPS may occur in > 10% after TOPS and Laser  

 

c) TOPS is always characterized by anemic donor & plethoric recipient 

 

d) Selective fetocide may be an option in severe TTTS (TOPS)  (3) 

 

TTTS 



TOPS (6-8%),  TAPS (4%), selective FGR 

2nd Trimester           3rd Trimester 
Several AV anastomoses                  Few AA anastomoses             Live saving anastomoses 

Twin-    Twin- 

Oligohydramnios-  Anemia- 

Polyhydramnious-  Polycytemia- 

Sequence               Sequence             

Placental Diseases 

Upregulation of renin in donor, downregulation in recipient kidneys. 

Renin and aldosterone elevated in the recipient and donorôs plasma.                          
(Mahieu-Caputo et al., 2005)        (Kilby et al., 2001; Mahieu-Caputo et al., 2001). 



TOPS Staging and Prognosis 
Progressive Imbalance: Unidirectional AV, Prevention: Bidirectional AA anastomoses 

(Sebire et al., 2001) 

STAGE I  
ÅOligo - polyhydramnios  (< 2 /> 8 

cm)  

 STAGE II  
Å + No visible bladder  donor  

  STAGE III  
Å + Abnormal  Doppler ( zero  flow D)  

ÅSTAGE IV  
Å + Hydrops  recipient  

ÅSTAGE V  
Å + Intrauterine  death  of one twin  

 

 A-A Anastomosen a: present / b: 
absent 

 Quintero RA et al.. J Perin 1998; 19:550 

Wee et al. Placenta 2005;26:19-24. 

Tan et al. Obstet Gynecol 2004;103:1174 

In Europe, diagnosis of polyhydramnios is made when DVP Ó8cm @Ò20 

weeks & Ó10cm after 20 wksô gestation. Size discordance  not essential.  



Chronic / Acute  TTTS ï does it exist? 

    Diagnosis 

20 weeks             37 weeks 

IUD                          FD 

after amniocentesis    3rd stage of labor 

         

       Outcome 

 

2x IUD                          2x uneventful 

 arterial perfusion (donor)         venous perfusion (recipient) 

Magnification AV  

coteledonary anastomosis 

Diagnosis @ 18 weeks, serial amniodrainage < 1000 ml/ week, delivery @ 36 weeks, 2 x normal outcome  

TOPS (6-8%) vs. TAPS (4%) 



Survival  Plot (PL estimates)
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  Laser  - different techniques 
Early fetoscopic laser ablation leads to 60ï70% double survival / 80ï90% survival of at 

least one twin. Following laser, the recurrence of TTTS is up to 14%, likely due to 

anastomoses missed at the time of the initial laser treatment.      

Recurrence of TTTS & occurrence of TAPS is reduced by use of the Solomon technique 

(equatorial laser dichorionization) compared with the highly-selective technique.         

Senat et al. N EJ M 2004; 351:136 

 

 

 

LASER  
 N=64  

6/67  

(8.9%)  

AMNIODRAINAGE  
N=63  

10/43       

(23.2%)  

 

 

 

P<0.05   

Roberts et al. Cochrane Syst Rev2014;1:CD002073.          Baschat et al. AJ OG 2013; 209: 234.e1 

Slaghekke et al. Lancet 2014; 383: 2144 

1+ 

2ï 

Video 



Laser treatment should result in normalization of AF by 14  days. 

Cardiac dysfunction  normalizes in the recipient within 1 month, the 

donor suffers a temporary impairment of cardiac function.  

Cave development of TAPS (anemia) after  incomplete coagulation AV. 

  
 Assaf  et al. J Ultrasound Med 2010; 29: 1431   

VanMieghem et al. Int J Pediatr 2010; Article ID 379792,  

Following laser of TOPS or diagnosis of TAPS 

Prenatal diagnosis of TAPS based on 

discordant MCA Doppler.       D   

Treatment options still individualized. GPP 

 

TAPS is due to  small AV anastomoses 

(<1mm) leading to highly discordant 

hemoglobin concentrations at birth.         3 

Criteria for postnatal diagnosis include 

different Hb concentrations of > 8g/dL,  

reticulocyte conc.>1.7or small  pl. 

anastomoses (<1mm).   

 2+ 



Classiýcation depends on the pattern of  umbilical artery Doppler. GPP 

In Type I, positive end-diastolic þow, survival > 90%, in utero 4%.  

In Type II, AREDF, high risk IUD of either twin in up to 29%, risk of neurol. sequelae in 15%.  

In Type III, cyclical/intermittent pattern of AREDF,  10ï20% risk of sudden death FGR twin,  

unpredictable. There is also (up to 20%) neurological morbidity in the surviving twin. 2++  

In DC pregnancies, sFGR should be followed as in growth-restricted singletons.  GPP  

Limited evidence to guide the management of MC twins affected by sFGR.            GPP 
 

Selective FGR in MC / FGR in DC  Twins  

Management is complex & should be coordinated by FMF tert. center.      2ï 

Neonatal morbidity (38% vs 19%),  RDS (32% vs 6%) and cerebral lesions, are 

higher in the larger than in the smaller  twin.                   2++ 
If there is a high risk of IUD of one twin < 26 wks, selective termination may be considered. 

         D 

Gratacos et al.  UOG 2004; 24: 159 

Lopriore et al. Twin Res Hum Genet 2012; 15: 541 

In DC twin pregnancy with sFGR, fetal Doppler should be assessed ev. 2 weeks, 

depending on the severity. In MC twin pregnancy complicated by sFGR, fetal Doppler 

should be assessed at least weekly.                     GPP 



Death of one DC or MC Twin  
Implications: Intense Surveillance in case of MC twins at a level III center 

Video 

In case of demise of one fetus (post-laser), brain imaging of the 

surviving cotwin should be considered 4ï6 weeks later, neuro-

developmental assessment should take place at 2 years of age.       

COMPLICATIONS    MC       DC   TWINS 

Å Death of  cotwin:   15%   3% 

Å Preterm delivery:   68%  54% 

Å Abnormal sonogram cotwin: 34%  16% 

Å Neurod. impairment  cotwin:  26%   2% 

2++ 

GPP 

Ong et al.   BJOG 2006; 113: 992  Hillman et al. Obstet Gynecol 2011; 118: 928 

Shek et al.  Pract Res Clin Obstet Gynaecol 2014; 28: 249 



Cranial / intestinal  tumor 

Infantile myofibromatosis (AD) 

Different copy number variants?  

Progression of  hemi-hyper-throphy  one twin. DNA: 

Beckwith-Wiedeman  syndrome both twins:    
Different gene expression 

Discrepant malformations in MC twins 

Atrophy  frontal parieto-occipital brain / 

Atresia of duodenum and ileum:  

Vascular lesions  

Refer twin pregnancies discordant for fetal anomaly to FMF center (GPP). 

Even in MZ twins,concordant structural anomalies are fewer than 20%.   

Cardiac screening mainly essential in MC twins (GPP) .  



In DC twin pregnancy, selective feticide by intracardiac/ intrafunicular 

injection of potassium chloride or lignocaine, preferably 1st  trimester. B  
 

When diagnosis is made in the 2nd trimester, women might opt for late 

selective termination in the third trimester, if law permits.                (GPP)  

 

Selective feticide in MC twins is performed by cord occlusion, intrafetal 

laser ablation or radiofrequency ablation.       B 
Survival of the co-twin is ca. 80% and of PPROM & SPB < 32 wks 20%. 

The risk of adverse neurological sequelae in the surviving twin may be 

increased compared with that in uncomplicated pregnancy.               2++ 
 

Pros & cons should be considered (prematurity, loss, parental stress, 

availability of a FMF specialist to perform the procedure in case of pret. 

labor, and risk of complications associated with the  anomaly).         2++  

Selective Fetocide  

 Rossi et al.  AJOG 2009; 200: 123        Roman et al. UOG 2010;36:37  



Examples from Milano Study Group: BCC & Laser  

 

Discordant anomaly 

TTTS 

TRAP 

sFGR 

BCC < 19 weeks miscarriage 45%,  

BCC > 19 weeks miscarriage 3% (P<0.001) 

PPROM in 45 (38%) cases. 

Interval  BCC & PPROM 4 (IR 2ï9) wks.  

In 15 (13%) cases, PPROM within 2wks. 

Neonatal death:11 (9%), 2 (2%) children 

had severe neurologic morbidity. 

Overall survival rate: 71% (84/118).   

To Umberto Nicolini, an unforgettable mentor and friend. 

2- 

Perinatal outcomes are similar to 

those of discordant MCDA twins 

treated with cord occlusion. 

However, the rate of PPROM is 

higher & GA @ delivery  lower.    3 



Sonographic examination (18+3 weeks) 

DD: Fetal Anemia Twin 2, Parvovirus B19?, TTTS ? 

Twin 1 

 

 

 

 

Twin 2 

Discrepant infections in MC twins 
4 



                             Fetalpathologie: 

 
Microbiology/Virology:  

Twin 1:  Umbilical cord                         Parvovirus B19-DNA PCR +  

                Cord blood:                            Parvovirus B19-IgG +, IgM ï * 

Twin 2 (Fetus papyraceus) CV:            Parvovirus B19-DNA PCR +  

Interpretation:  
ÅMaternal B19-Infection transferred to both fetuses 

ÅTwin 1 IgG + possibly caused by matern. IgG/ Course until 12months 

ÅTwin 1 IgM-   does not exclude prenatal infection 

ÅTwin 2  Fetal Hypoxia /Anemia / cardiac decompensation after IUT 

Discrepant Infections in MC twins 

Material Twin 1 
(born @39 w) 

Twin 2 
 (IUD19 w) 

Placental villi a1,4 x 101 

 

2,5 x 104 

Umbilical tissue 1,8 x 101 1,1 x 103 

Fetal tissue - 3,6 x 103 

4 



Cervical shortening in twin gestations é 
 

a) Follows a similar decrease  as in singleton 

pregnancies,  one cut-off (25mm) should be used. 

 

b) Shortens faster because of a higher risk of microbial 

invasion. 

 

c) Is an an indication for a cerclage  

 

d) Should inidicate maternal hospitalization  

 

e) Can be an indication for a cervical pessary 

Cervix in Twins  



Pathophysiology of Preterm Birth 
More frequent in twins, most important reason for perinatal death 

Membrane 

activation 
Interleukines  

 Fibronectin  

Stress / Hypoxia 
CRH  

Contractions/ 

Overdistension 
Tocogram 

 

Cervical 

shortening 

T V S  

 Romero et al. Ann N Y Acad Sci 1994; 734: 414-29  

Byglycan 
PGS1 

Decorin PGS2 
Smooth muscle < 8%, fibrous connective tissue: Proteoaminoglycans: collagen metabolism* 

*Schwahn et al. AJOG 1966; 94: 391-404      Uldbjerg et al. AJOG  1982;147: 662-6 

Friedman & Sachtleben 

AJOG 1964;23:164-72 



EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

A longitudinal analysis of the vaginal 

microbiome in patients destined to deliver 

preterm failed to show any changes in 

bacterial taxa associated with SPTB. 

 

 

This  highlights the importance of patient-

centred individualised treatment strategies 

designed to modulate the vaginal microbiome 

to promote health during pregnancy and 

beyond and the impact of interventions such 

as cerclage, pessary or progesterone. 

State of the Art: Multicausal / 

The Microbiome has little impact on SPTB 



Pediatrics 1985; 76: 154-8 

 

Cervical length  

Anterior = posterior cervix  

Internal - external os in 50% curved 

 

 
  Cock & Ellwood. UOG 2000; 15: 109-13  

  To et al. UOG 2001; 17: 217-9 

 Funneling width  

V-shape                         U-shape  

 
Berghella et al. UOG 1997; 10: 161ï6 

Transvaginal Sonography 

SPTB on the basis of history and CL 

A re-analysis of individual patient data 

More than 50% (60%) of twins born < 37 wks, 12% < 32 weeks;  

these rates are 5.4 and 7.6 times the equivalent rates for singletons.  

2 



Cervix and  Prematurity in Twin Pregnancy 

  

  
PROM=premature rupture of membranes 

 

  

  

 

  

 

At 24 weeks a CL < 2.5 (<2) cm was the best predictor of 
SPB  but better in predicting its absence.  

Goldenberg et al. AJOG 1996; 175: 1047-53, n=147      Guzman et al. AJOG 2000; 183:1103-7, n=131 
 

CL 22-24 weeks  Delivery < 32 weeks 

10 mm   66% 

20 mm    24% 

25 mm   12 % 
>40 mm   <1% 

To et al.  AJOG 2006 194:1360-5, n=1163  

Prediction (not improved by maternal characteristics).  

2 



Cervix & Physical Stress  

1 - SPECIFICITY  
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Arabin et al. U O G 2006; 27: 377-86   
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FW st II: 0.652 (p=0.014) 

FW re II: 0.544 (p=0.470) 

Twin 

pregnancies 
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Arabin et al. J Reprod Med. 1997 ; 42 : 719-24 
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D  cervical length (mm) 

gestational age @measurement 

20 25 30 35 

S R B   S R B       S R B     S R B 

Video                                                                                 Video 

3 



EBCOG 2016- Masterclass & Hands-on: Challenge of Twin Pregnancies 

  

  
PROM=premature rupture of membranes 

 

  

  

 

Groups 

 
SPB < 34 weeks 

Thresholds 

 
+ LR (95% CI) 

 
- LR (95% CI) 

 
Asymptomatic   

 
  

 <20 SSW 

 
  

 
  

 20 mm 

 
59.89 (3.46 ï 103.48) 0.71 (0.52 ï .96) 

 
20-24  SSW 

 
  

 
  

 20 mm 

 
4.54 (1.46-14.14) 0.75 (0.64-0.90) 

 
>24 SSW 

 
  

 
  

 20 mm 

 
3.44 (2.05-5.78) 

 

0.41 (0.21-0.80) 

 
30 mm 

 
2.11 (1.43-3.12) 0.61 (0.42-0.87) 

 
Symptomatic 

 
  

 
  

 30 mm 

 
2.33 (1.42-3.82) 

 
0.15 (0.01-2.14) 

 

  

 

Difference caused by symptoms / gestational age (twins) 

 

Pooled Likelihood Ratios for a range of thresholds(CL)  

Honest et al.,  Ultrasound Obstet Gynecol 2003; 22: 305 

2++ 



Early stepwise (several TVS 

examinations in risk patients) 

secondary prevention is 

preferred to  waiting until 

there is severe funneling, 

cervical shortening or  

dilatation.  

No Standard cut-offs, use Z-scores and centiles 



The Future:Consider different shortening patterns      2+ 

10th of May 2016 

Changes in CL in twins over time differ 

(related to the risk), but mostly that is 

only detectable after the standard 

examinations. Adapted therapy? 


