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Abstract



          
Purpose To compare the outcome of chorionic villus sampling (CVS) in twin pregnancies following assisted reproduction technology (ART) versus twins that have been conceived spontaneously.



          
Materials and Methods Retrospective analysis of dichorionic twin pregnancies that underwent CVS between 1986 and 2013 at our department which is a tertiary center for fetal medicine. 32 twin pregnancies after ART and 130 spontaneously conceived twin pregnancies, which underwent CVS, were analyzed.



          
Results No difference was observed in the pregnancy loss rate between the two groups (0 % in the ART group vs. 3 % in the spontaneous twins group). The rate of preterm delivery before 28 weeks was higher in the ART group (18.8 %) compared to the control group (1.6 %). The perinatal mortality rate was similar in the two groups.



          
Conclusion The pregnancy loss rate following CVS is similar in ART twins and in spontaneous twins. However, the risk of prematurity before 28 weeks is significantly higher in the ART group.
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Zusammenfassung



          
Ziel Vergleich des Ausgangs der Chorionzottenbiopsie (CVS) bei Zwillingsschwangerschaften nach assistierter Reproduktionstechnik (ART) im Vergleich zu Zwillingen nach spontaner Konzeption.



          
Material und Methoden Retrospektive Analyse dichorialer Zwillingsschwangerschaften mit Chorionzottenbiopsie an unserer Abteilung, einem Tertiärzentrum für Pränatalmedizin von 1986 bis 2013. Analysiert wurden 32 Zwillingsschwangerschaften nach ART und 130 nach spontaner Konzeption, bei denen eine Chorionzottenbiopsie durchführt wurde.



          
Ergebnisse In Bezug auf die Verlustrate gab es keinen Unterschied zwischen beiden Gruppen (0 % in der ART-Gruppe vs. 5 % in der Gruppe mit spontaner Konzeption). Die Frühgeburtsrate vor der 28. Schwangerschaftswoche war in der ART-Gruppe (18,8 %) höher als in der Kontrollgruppe (1,6 %). Die perinatale Mortalität war in beiden Gruppen ähnlich hoch.



          
Schlussfolgerung Die Verlustrate nach CVS war bei Zwillingen nach ART und spontaner Konzeption ähnlich hoch. Allerdings ist das Risiko für Frühgeburtlichkeit vor der 28. Schwangerschaftswoche in der ART-Gruppe signifikant erhöht.

      



[bookmark: N10E1E]
Key words

interventional procedures - 
ultrasound - 
obstetrics - 
twins - 
chorionic villus sampling
      




 

[bookmark: ]

[bookmark: N11374]
	
References


	
[bookmark: JR820-1]1 
          
            Evans MI, 
          
          
            Littmann L, 
          
          
            St Louis L. 
          
        et al. Evolving patterns of iatrogenic multifetal pregnancy generation: implication for aggressiveness of infertility treatments. Am J Obstet Gynecol 1995; 172: 1750-1753 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-2]2 
          
            Spencer K. 
          
        Screening for trisomy 21 in twin pregnancies in the first trimester using free b-hcg and PAPP-A combined with fetal nuchal translucency thickness. Prenat Diagn 2000; 20: 91-95 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-3]3 
          
            Wapner RJ, 
          
          
            Johnson A, 
          
          
            Davis G. 
          
        et al. Prenatal diagnosis in twin gestations: a comparison between second-trimester amniocentesis and first-trimester chorionic villus sampling. Obstet Gynecol 1993; 82: 49-56 





PubMedGoogle Scholar





	
[bookmark: JR820-4]4 
          
            Olivennes F, 
          
          
            Kadhel P, 
          
          
            Rufat P. 
          
        et al. Perinatal outcome of twin pregnancies obtained after in vitro fertilization: comparison with twin pregnancies obtained spontaneously or after ovarian stimulation. Fertil Steril 1996; 66: 105-109 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-5]5 
          
            Antsaklis A, 
          
          
            Souka AP, 
          
          
            Daskalakis G. 
          
        et al. Second-trimester amniocentesis vs. chorionic villus sampling for prenatal diagnosis in multiple gestations. Ultrasound Obstet Gynecol 2002; 20: 476-481 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-6]6 
          
            Agarwal K, 
          
          
            Alfirevic Z. 
          
        Pregnancy loss after chorionic villus sampling and genetic amniocentesis in twin pregnancies: a systematic review. Ultrasound Obstet Gynecol 2012; 40: 128-134 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-7]7 
          
            Daskalakis G, 
          
          
            Anastasakis E, 
          
          
            Papantoniou N. 
          
        et al. Second trimester amniocentesis in assisted conception versus spontaneously conceived twins. Fertil Steril 2009; 91: 2572-2577 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-8]8 
          
            Antsaklis A, 
          
          
            Gougoulakis A, 
          
          
            Mesogitis S. 
          
        et al. Invasive techniques for fetal diagnosis in multiple pregnancy. Int J Gynaecol Obstet 1991; 34: 309-314 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-9]9 
          
            Pergament E, 
          
          
            Schulman JD, 
          
          
            Copeland K. 
          
        et al. The risk and efficacy of chorionic villus sampling in multiple gestations. Prenat Diagn 1992; 12: 377-384 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-10]10 
          
            De Catte L, 
          
          
            Liebaers I, 
          
          
            Foulon W. 
          
        et al. First trimester chorionic villus sampling in twin gestations. Am J Perinatol 1996; 13: 413-417 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR820-11]11 
          
            Aytoz A, 
          
          
            De Catte L, 
          
          
            Camus M. 
          
        et al. Obstetric outcome after prenatal diagnosis in pregnancies obtained after intracytoplasmic sperm injection. Hum Reprod 1998; 13: 2958-2961 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-12]12 
          
            De Catte L, 
          
          
            Liebaers I, 
          
          
            Foulon W. 
          
        Outcome of twin gestations after first trimester chorionic villus sampling. Obstet Gynecol 2000; 96: 714-720 





PubMedGoogle Scholar





	
[bookmark: JR820-13]13 
          
            Brambati B, 
          
          
            Tului L, 
          
          
            Guercilena S. 
          
        et al. Outcome of first-trimester chorionic villus sampling for genetic investigation in multiple pregnancy. Ultrasound Obstet Gynecol 2001; 17: 209-216 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-14]14 
          
            Casals G, 
          
          
            Borrell A, 
          
          
            Martínez JM. 
          
        et al. Transcervical chorionic villus sampling in multiple pregnancies using a biopsy forceps. Prenat Diagn 2002; 22: 260-265 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-15]15 
          
            Simonazzi G, 
          
          
            Curti A, 
          
          
            Farina A. 
          
        et al. Amniocentesis and chorionic villus sampling in twin gestations: which is the best sampling technique?. Am J Obstet Gynecol 2010; 202: 365.e1-5 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-16]16 
          
            Sepulveda W, 
          
          
            Sebire NJ, 
          
          
            Hughes K. 
          
        et al. Evolution of the lambda or twin-chorionic peak sign in dichorionic twin pregnancies. Obstet Gynecol 1997; 89: 439-441 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-17]17 
          
            Helmerhorst FM, 
          
          
            Perquin DAM, 
          
          
            Donker D. 
          
        et al. Perinatal outcome of singletons and twins after assisted conception: a systematic review of controlled studies. BMJ 2004; 328: 261-265 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-18]18 
          
            Ombelet W, 
          
          
            Martens G, 
          
          
            De Sutter P. 
          
        et al. Perinatal outcome of 12021 singleton and 3108 twin births after non-IVF-assisted reproduction: a cohort study. Hum Reprod 2006; 21: 1025-1032 



Google Scholar





	
[bookmark: JR820-19]19 
          
            Pandey S, 
          
          
            Shetty A, 
          
          
            Hamilton M. 
          
        et al. Obstetric and perinatal outcomes in singleton pregnancies resulting from IVF/ICSI: a systematic review and meta-analysis. Hum Reprod Update 2012; 18: 485-503 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-20]20 
          
            Ban Frangez H, 
          
          
            Korosec S, 
          
          
            Verdenik I. 
          
        et al. Preterm delivery risk factors in singletons born after in vitro fertilization procedures. Eur J Obstet Gynecol Reprod Bio 2014; 176: 183-186 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-21]21 
          
            Shebl O, 
          
          
            Ebner T, 
          
          
            Sommergruber M. 
          
        et al. Risk in twin pregnancies after the use of assisted reproductive techniques. J Reprod Med 2008; 53: 798-802 





PubMedGoogle Scholar





	
[bookmark: JR820-22]22 
          
            Vasario E, 
          
          
            Borgarello V, 
          
          
            Bossotti C. 
          
        et al. IVF twins have similar obstetric and neonatal outcome as spontaneously conceived twins: a prospective follow-up study. Reprod Biomed Online 2010; 21: 422-428 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-23]23 
          
            Yang H, 
          
          
            Choi YS, 
          
          
            Nam KH. 
          
        et al. Obstetric and perinatal outcomes of dichorionic twin pregnancies according to methods of conception: spontaneous versus in-vitro fertilization. Twin Res Hum Genet 2011; 14: 98-103 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-24]24 
          
            Keith L, 
          
          
            Oleszczuk JJ. 
          
        Iatrogenic multiple birth, multiple pregnancy and assisted reproductive technologies. Int J Gynaecol Obstet 1999; 64: 11-25 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-25]25 
          
            Martin JA, 
          
          
            Hamilton BE, 
          
          
            Ventura SJ. 
          
        et al. Births: final data for 2001. Natl Vital Stat Rep 2002; 51: 1-102 





PubMedGoogle Scholar





	
[bookmark: JR820-26]26 
          
            Ombelet W, 
          
          
            De Sutter P, 
          
          
            Van der Elst J. 
          
        et al. Multiple gestation and infertility treatment: registration, reflection and reaction--the Belgian project. Hum Reprod Update 2005; 11: 3-14 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-27]27 
          
            Allen VM, 
          
          
            Wilson RD, 
          
          
            Cheung A. 
          
        Pregnancy outcomes after assisted reproductive technology. J Obstet Gynaecol Can 2006; 28: 220-250 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-28]28 
          
            Blickstein I. 
          
        Does assisted reproduction technology, per se, increase the risk of preterm birth?. BJOG 2006; 113: 68-71 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-29]29 
          
            Halliday J. 
          
        Outcomes of IVF conceptions: are they different?. Best Pract Res Clin Obstet Gynaecol 2007; 21: 67-81 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-30]30 
          
            Källén B, 
          
          
            Finnström O, 
          
          
            Lindam A. 
          
        et al. Selected neonatal outcomes in dizygotic twins after IVF versus non-IVF pregnancies. BJOG 2010; 117: 676-682 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-31]31 
          
            McDonald SD, 
          
          
            Han Z, 
          
          
            Mulla S. 
          
        et al. Preterm birth and low birth weight among in vitro fertilization twins: a systematic review and meta-analyses. Eur J Obstet Gynecol Reprod Biol 2010; 148: 105-113 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-32]32 
          
            Wang YA, 
          
          
            Sullivan EA, 
          
          
            Black D. 
          
        et al. Preterm birth and low birth weight after assisted reproductive technology-related pregnancy in Australia between 1996 and 2000. Fertil Steril 2005; 83: 1650-1658 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-33]33 
          
            Cnattingius S, 
          
          
            Forman MR, 
          
          
            Berendes HW. 
          
        et al. Delayed childbearing and risk of adverse perinatal outcome. A population-based study. JAMA 1992; 268: 886-890 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-34]34 
          
            Aldous MB, 
          
          
            Edmonson MB. 
          
        Maternal age at first childbirth and risk of low birth weight and preterm delivery in Washington State. JAMA 1993; 270: 2574-2577 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-35]35 
          
            Lee KS, 
          
          
            Ferguson RM, 
          
          
            Corpuz M. 
          
        et al. Maternal age and incidence of low birth weight at term: a population study. Am J Obstet Gynecol 1988; 158: 84-89 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-36]36 
          
            Källén B, 
          
          
            Finnström O, 
          
          
            Lindam A. 
          
        et al. Trends in delivery and neonatal outcome after in vitro fertilization in Sweden: data for 25 years. Hum Reprod 2010; 25: 1026-1034 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-37]37 
          
            Romundstad LB, 
          
          
            Romundstad PR, 
          
          
            Sunde A. 
          
        et al. Effects of technology or maternal factors on perinatal outcome after assisted fertilisation: a population-based cohort study. Lancet 2008; 372: 737-743 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-38]38 
          
            Pelinck MJ, 
          
          
            Hadders-Algra M, 
          
          
            Haadsma ML. 
          
        et al. Is the birthweight of singletons born after IVF reduced by ovarian stimulation or by IVF laboratory procedures?. Reprod Biomed Online 2010; 21: 245-251 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-39]39 
          
            Plachot M. 
          
        Chromosomal abnormalities in oocytes. Mol Cell Endocrinol 2001; 183: 59S-63S 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-40]40 
          
            Källén B, 
          
          
            Olausson PO, 
          
          
            Nygren KG. 
          
        Neonatal outcome in pregnancies from ovarian stimulation. Obstet Gynecol 2002; 100: 414-419 





PubMedGoogle Scholar





	
[bookmark: JR820-41]41 
          
            Pinborg A, 
          
          
            Wennerholm UB, 
          
          
            Romundstad LB. 
          
        et al. Why do singletons conceived after assisted reproduction technology have adverse perinatal outcome? Systematic review and meta-analysis. Hum Reprod Update 2013; 19: 87-104 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-42]42 
          
            Chung K, 
          
          
            Coutifaris C, 
          
          
            Chalian R. 
          
        et al. Factors influencing adverse perinatal outcomes in pregnancies achieved through use of in vitro fertilization. Fertil Steril 2006; 86: 1634-1641 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-43]43 
          
            Griesinger G, 
          
          
            Kolibianakis EM, 
          
          
            Diedrich K. 
          
        et al. Ovarian stimulation for IVF has no quantitative association with birthweight: a registry study. Hum Reprod 2008; 23: 2549-2554 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-44]44 
          
            Sazonova A, 
          
          
            Källen K, 
          
          
            Thurin-Kjellberg A. 
          
        et al. Factors affecting obstetric outcome of singletons born after IVF. Hum Reprod 2011; 26: 2878-2886 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-45]45 
          
            Jauniaux E, 
          
          
            Englert Y, 
          
          
            Vanesse M. 
          
        et al. Pathologic features of placentas from singleton pregnancies obtained by in vitro fertilization and embryo transfer. Obstet Gynecol 1990; 76: 61-64 





PubMedGoogle Scholar





	
[bookmark: JR820-46]46 
          
            Johnson MR, 
          
          
            Abbas A, 
          
          
            Norman-Taylor JQ. 
          
        et al. Circulating placental protein 14: in the first trimester of spontaneous and IVF pregnancies. Hum Reprod 1993; 8: 323-326 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-47]47 
          
            Wald NJ, 
          
          
            White N, 
          
          
            Morris JK. 
          
        et al. Serum markers for Down's syndrome in women who have had in vitro fertilisation: implications for antenatal screening. Br J Obstet Gynaecol 1999; 106: 1304-1306 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-48]48 
          
            Walton DL, 
          
          
            Norem CT, 
          
          
            Schoen EJ. 
          
        et al. Second-trimester serum chorionic gonadotropin concentrations and complications and outcome of pregnancy. N Engl J Med 1999; 341: 2033-2038 



Google Scholar





	
[bookmark: JR820-49]49 
          
            de Mouzon J, 
          
          
            Goossens V, 
          
          
            Bhattacharya S. 
          
        et al. Assisted reproductive technology in Europe, 2006: results generated from European registers by ESHRE. Hum Reprod 2010; 25: 1851-1862 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-50]50 
          
            Källén B, 
          
          
            Finnström O, 
          
          
            Lindam A. 
          
        et al. Blastocyst versus cleavage stage transfer in in vitro fertilization: differences in neonatal outcome?. Fertil Steril 2010; 94: 1680-1683 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-51]51 
          
            Dar S, 
          
          
            Lazer T, 
          
          
            Shah PS. 
          
        et al. Neonatal outcomes among singleton births after blastocyst versus cleavage stage embryo transfer: a systematic review and meta-analysis. Hum Reprod Update 2014; 20: 439-448 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-52]52 
          
            Fitzsimmons BP, 
          
          
            Bebbington MW, 
          
          
            Fluker MR. 
          
        Perinatal and neonatal outcomes in multiple gestations: assisted reproduction versus spontaneous conception. Am J Obstet Gynecol 1998; 179: 1162-1167 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-53]53 
          
            Dhont M, 
          
          
            De Sutter P, 
          
          
            Ruyssinck G. 
          
        et al. Perinatal outcome of pregnancies after assisted reproduction: a case-control study. Am J Obstet Gynecol 1999; 181: 688-695 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR820-54]54 
          
            Hunter AG, 
          
          
            Cox DM. 
          
        Counseling problems when twins are discovered at genetic amniocentesis. Clin Genet 1979; 16: 34-42 





PubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.158.56.96
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  