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            Abstract
OBJECTIVE:
The purpose of this study was to evaluate the prognostic value of sonographic and clinical parameters to develop a staging classification of twin-twin transfusion syndrome (TTTS).
STUDY DESIGN:
Severe TTTS was defined as the presence of polyhydramnios (maximum vertical pocket of ≥8 cm) and oligohydramnios (maximum vertical pocket of ≤2 cm). Nonvisualization of the bladder in the donor twin (−BDT) and absence of presence of hydrops was also noted. The middle cerebral artery, umbilical artery, ductus venosus, and umbilical vein in both fetuses were assessed with pulsed Doppler. Critically abnormal Doppler studies (CADs) were defined as absent/reverse end-diastolic velocity in the umbilical artery, reverse flow in the ductus venosus, or pulsatile flow in the umbilical vein. TTTS was staged as follows: stage I, BDT still visible; stage II, BDT no longer visible, no CADs; stage III, CADs; stage IV, hydrops; stage V, demise of one or both twins. Laser photocoagulation of communicating vessels (LPCV) or umbilical cord ligation was performed depending on the severity of the condition. The study was approved by the Institutional Review Board of St. Joseph’s Hospital in Tampa and by the Fetal Therapy Board at Hutzel Hospital, Detroit, and all patients gave informed consent.
RESULTS:
A total of 80 of 108 referred patients met criteria for surgery, but only 65 were treated surgically: 48 with LPCV and 17 with umbilical cord ligation. Complete Doppler data were obtainable in 41 of 48 LPCV patients. Survival rates by stage for one or two fetuses were statistically different (χ-squared analysis = 12.9, df = 6, p = 0.044). Neither percent size discordance nor gestational age at diagnosis were predictive of outcome.
CONCLUSION: Staging of TTTS using the proposed criteria has prognostic significance. This staging system may allow comparison of outcome data of TTTS with different treatment modalities.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                
            

            
                
Author information
Authors and Affiliations
	Florida Institute for Fetal Diagnosis and Therapy (R. A. Q., W. J. M., M. H. A., P. W. B., P. K. J.), St. Joseph’s Women’s Hospital, Tampa, FL
Rubén A Quintero MD, Walter J Morales MD PhD, Mary H Allen RN, Patricia W Bornick RN MSN & Patricia K Johnson RDMS

	Department of Obstetrics and Gynecology (M. K.), Wayne State University, Detroit, MI
Michael Kruger MA


Authors	Rubén A Quintero MDView author publications
You can also search for this author in
                        PubMed Google Scholar



	Walter J Morales MD PhDView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mary H Allen RNView author publications
You can also search for this author in
                        PubMed Google Scholar



	Patricia W Bornick RN MSNView author publications
You can also search for this author in
                        PubMed Google Scholar



	Patricia K Johnson RDMSView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael Kruger MAView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Quintero, R., Morales, W., Allen, M. et al. Staging of Twin-Twin Transfusion Syndrome.
                    J Perinatol 19, 550–555 (1999). https://doi.org/10.1038/sj.jp.7200292
Download citation
	Published: 23 December 1999

	Issue Date: 01 December 1999

	DOI: https://doi.org/10.1038/sj.jp.7200292


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Developmental outcomes for survivors of placental laser photocoagulation for the management of twin-to-twin transfusion syndrome
                                    
                                

                            
                                
                                    	Angela Guzys
	Susan M. Reid
	Susan P. Walker


                                
                                BMC Pregnancy and Childbirth (2023)

                            
	
                            
                                
                                    
                                        Association between fetal growth-restriction and retinopathy of prematurity using a unique identical twin model
                                    
                                

                            
                                
                                    	Jip A. Spekman
	Salma El Emrani
	Sophie G. Groene


                                
                                Pediatric Research (2023)

                            
	
                            
                                
                                    
                                        Neonatal and developmental outcomes of very preterm twins according to the chorionicity and weight discordance
                                    
                                

                            
                                
                                    	Soo Yeon Lim
	Seung Han Shin
	Jong Kwan Jun


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Intra-abdominal umbilical venous diameter and abdominal circumference discordance at 15–20 weeks’ gestation: simple markers in transverse abdominal plane to predict adverse pregnancy outcomes in monochorionic diamniotic twins
                                    
                                

                            
                                
                                    	Xiaofei Li
	Jijing Han
	Qingqing Wu


                                
                                Archives of Gynecology and Obstetrics (2023)

                            
	
                            
                                
                                    
                                        Twin-to-twin transfusion syndrome complicated with in utero limb ischemia of the donor twin – a case report
                                    
                                

                            
                                
                                    	Agata Majewska
	Robert Brawura-Biskupski-Samaha
	Mirosław Wielgoś


                                
                                BMC Pregnancy and Childbirth (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Journal of Perinatology (J Perinatol)
                
                
    
    
        ISSN 1476-5543 (online)
    
    


                
    
    
        ISSN 0743-8346 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    











    








