
Available online at   www.worldscientificnews.com 

 

( Received 14 January 2018; Accepted 28 January 2018; Date of Publication  29 January 2018 ) 

 
WSN 93 (2018) 1-9                                                                                         EISSN 2392-2192 

 

 
 

Twin-to-twin transfusion syndrome (TTTS) 
pathogenesis, diagnostics, classification 

and treatment options 
 
 

Aleksandra Barbachowskaa, Klaudia Krzanikb, Mikołaj Baliśc,  

Iwona Janosz, Piotr Bodzek, Anita Olejek 

Department of Gynecology, Obstetrics and Gynecologic Oncology in Bytom,  
Medical University of Silesia, Bytom, Poland 

a-cE-mail addresses: aleksandrabarbachowska@gmail.com , klaudia.krzanik@onet.pl , 
balismikolaj@gmail.com 

 
 

ABSTRACT 

Twin to twin transfusion syndrome (TTTS) belongs to the group of multiple monochorionic 

pregnancies complications. The pathogenesis of this syndrome is not entirely clear, however there is a 

correlation between the location of the placentas trailers of umbilical cord, and the tendency to its 

occurrence. Moreover it is characterized by the existence of vascular connections in common placenta. 

It results in hemodynamic disorders, which consist in full leakage from one fetus called a "donor" to 

another fetus called the "recipient". Hypotony, hypotrophy, hypovolemia, anemia and oliguria are being 

developed in donor’s as the result. Whereas the second fetus is under the risk of hypertrophy, 

hypertension, hypervolaemia, polycythemia and polyhydramnios. TTTS is a complication occurring in 

10-15% of all monochorionic pregnancies. If no treatment is performed the fetal mortality occurs in 60-

100% of cases. Diagnosis of twin-to-twin transfusion syndrome is based on ultrasound assessment of 

amniotic fluid volume. The conditions of diagnose are: the occurrence of common chorioid for both 

twins in the first trimester and measurement of the maximum fluid pocket. The main and preferred 

therapeutic method is fetoscopic laser coagulation of vascular connections. Treatment depends on the 

age of the fetus. The most important factor affecting prognosis is early diagnosis of TTTS and 

consultation at the reference center of fetal therapy. 
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1.  INTRODUCTION 

 

Due to statistics the incidence of twin pregnancies is increasing worldwide. This increase 

is related to many factors. These include advanced maternal age and more frequent use of 

assisted reproductive technology (ART). Moreover increasing popularity of ART enhances the 

possibility of an incident of multiple pregnancies too. All this is associated with greater demand 

on the transfer of 2 or 3 embroyos in order to achieve higher pregnancy rate.  The others factors 

which increase the risk of multiple pregnancy are: mother’s ethnicity, previous history of 

pluripurity (>3 births), previous history of twinning, maternal height and weight, breast- 

feeding, season of the year, a large number of sexual relations and period after discontinuation 

of oral contraception [1-3]. Interestingly, the genetic predisposition to dizygotic twin 

pregnancies has also been confirmed. Probably this tendency is inherited by female fetuses as 

an autosomal recessive trait associated with chromosome 3. The paternal factor is also 

significant in the familial occurrence of twins and is most likely associated with a greater 

number of spermatozoa in the ejaculate and prolonged fertilizing capacity of the sperm. [4] 

In a multiple pregnancy the same complications as in a single pregnancies may occure, 

however their prevalence is much higher, therefore multiple pregnancies are a group at a higher 

risk of complications for both mother and fetuses. The risk is higher in case of the 

monochorionic twin pregnancies than in dichorionic pregnancies and of course singletons. The 

most frequent and the most important complication of a multiple gestation is its premature 

termination. According to statistics, more than 50% of twins are born before the 37th week of 

intrauterine life. Furthermore these complications can be divided into maternal and fetal and 

neonatal. The first ones are: anemia (Hb <10 %), hypertension, gravidarum, intrahepatic 

cholestasis, premature rupture of the membranes, premature separation of the placenta and 

placenta previa. Fetal and neonatal complications are premature delivery intrauterine growth 

restriction (IUGR), breathing disorders, polyhydramnios, central nervous system bleeding, 

umbilical cord prolapse and umbilical cord collisions by monoamniotic twins. [5-7]  

 

 

2.  TYPES OF TWINNING 

 

One of the types of multiple pregnancy is a twin pregnancy in which two fetuses develop 

in the uterus. For this pregnancy type, we can distinguish dizygotic (DZ) so called fraternal 

twins, which are created as a result of fertilization of separate eggs by two separate sperm. It is 

beeing created from the very beginning by two separate and genetically different embryos.  

Born newborns are not similar to each other. Factors leading to such a type of pregnancy 

are: polyovulation, superfecation and superfetation. Another type of twin pregnancy is 

pregnancy with monozygotic (MZ) or identical twins. It is a result of the fertilization of a single 

egg by the sperm. The zygote, created through the process of fertilization, is divided into two 

genetically identical embryonic structures. This process usually takes place between 14th to 

16th day of fertilization. [4, 8] (Figure 1) 

The division time of the primarily single zygote in the case of monozygotic twins 

determined whether, we can distinguish dichorionic diamniotic, monochorionic diamniotic and 

monochorionic monoamniotic pregnancies. Dichorionic diamniotic pregnancy affects 

approximately 25-30% of monozygotic twins, in which the division of a single zygote initially 

took place in a period shorter than 4 days after fertilization.  
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Figure 1. Zygote development in monozygotic and dizygotic twins. 

 

 

 
 

Figure 2. Various types of chorionicity and amniocity in twins. 
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It also occurs in all dizygotic twins pregnancies. If blastocyst implantation occurred in 

other areas of the uterus, there are two placentas but if the distance between them is not 

sufficient, there is one placenta. If the division of the zygote is performed between 4 to 7 day 

after fertilization, we are dealing with a monochorionic diamniotic pregnancy. It is related to 

70-75% of monozygotic pregnancies. In the case of dividing the zygote after the 7th day after 

fertilization, the monochorionic monoamniotic gestation develops. It constitutes about 1-2% of 

monozygotic pregnancies. Each of the mentioned pregnancies carries various complications 

that may threaten both the life of the mother and the fetus. [4,8] (Figure 2) 

 

 

3.  TWIN TO TWIN TRANSFUSION SYNDROME 

3. 1. Patogenesis 

Twin to twin transfusion syndrome is a condition that can occur as a complication of a 

multiple monochorionic pregnancy. The occurrence probability of the TTTS is estimated at 

10% to 15% of monochorionic diamniotic pregnancies. [9] 

This syndrome may develop at any stage of pregnancy, however, most cases are 

diagnosed in the second trimester of pregnancy. The majority of cases are in stage III according 

to the Quintero scale. TTTS results from hemodynamic disorders that arise from intertwin 

vascular anastomoses in a common placenta. These anastomoses occure in every 

monochorionic placentas, however TTTS does not develop in every single case of 

monochorionic gestation. It can distinguish several kinds of anastomoses: arterio- arterial (A-

A), veno- venous (V-V) and arterio- venous (A-V). A-A and V-V anastomoses located on the 

surface of the placenta, are more superficial and have potential for bidirectional flow. A-V 

anastomoses are named as deep anastomoses settled via capillaries within the cotyledon deep 

in the placenta. Furthermore they are more likely to cause an unidirectional blood flow between 

two fetuses. This condition can lead to hemodynamic unbalance between fetuses and final 

development of TTTS. Moreover this hemodynamic unbalance can be compensated by both V-

V and A-A anastomoses, but TTTS placentas are reported to have more V-V than A-A 

anastomoses. This difference may contribute to the development of TTTS. The absence of 

arterioarterial anastomoses is also related with higher mortality (42% vs 15%), but the presence 

of these connections does not always prevent the occurrence of TTTS. The first effect of 

unidirectional blood flow between the fetuses is the change of blood circulation volume in both 

twins. One of them is called a donor because it becomes hypovolaemic and the other which 

becomes hypervolaemic is the recipient. Disorders like this lead to the progressive development 

of hypotonia, hypotrophy, anemia and oliguria (caused by oligohydramnios) in the donor’s 

organism. In contrast to the first one, in the second fetus organism, which is the recipient, 

hypertrophy, hypertension, hypervolemia, polycythemia and polyhydramnios are developing. 

Some of these characteristics are subsequently used in ultrasonography to determine the stage 

of TTTS using Quintero scale. [10-12]  

 

3. 2. Diagnostics and classification 

According to the recommendations of the Polish Gynecological Society, the purpose of 

ultrasound examination before 10th week are: visualization and localization of the fetal egg, 

assessment of the pregnancy bubble presence, evaluation of the embryo presence, evaluation of 

the yolk sac and the reproductive organ assessment. In this study, you can also determine the 
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number of embryos, chorionicity and amnion sacs. The symptom helpful in the diagnosis of 

chorionicity of the placenta is the Lambda sign, which is, the visualization of the placental 

tissue that is tangent between the fetal membranes, characteristic for a dichorionic pregnancy. 

The Tau sign, which determines the direct connection between the membranes and the 

bearing surface, takes the shape of the letter "T" which means the monochorionic pregnancy. 

To estimate the number of chorionicity, the increased attention to the presence and thickness of 

the septum should be also paid. The lack of a membrane separating the fetuses means 

monochorionic pregnancy. The thin barrier <2 mm determined a monochorionic pregnancy. 

Septum >2 mm is an evidence of dichorioni pregnancy [4, 13]. 

The purpose of further ultrasound examinations between 11th and 14th week, is 

preliminary assessment of fetal anatomy and chromosomal aberration markers. In further 

ultrasound examinations between 18th and 22th and between 28th and 32th week, the fetus is 

assessed in detail for the fetal organs to exclude congenital malformations and estimate the 

approximate fetal weight based on biometric parameters [3]. 

In case of monochorionic diamniotic or monochorionic monoamniotic pregnancy 

occurence, it is recommended to monitore it every 2 weeks in the case of complications such 

as Selective Intrauterine Growth Restriction (sIUGR), Twin for Twin Transfusion Syndrome 

(TTTS), Twin Anemia Polycythemia Sequence (TAPS) and Twin Reversed Arterial Perfusion 

(TRAP). Additionally in the case of a monochorionic monoamniotic pregnancy, diagnostics of 

an umbilical cord collision and incompletely separated fetuses occurrence is performed. [14] 

The diagnosis of TTTS in addition to the already confirmed monochorionic gestation is 

based on the ultrasound measurement of the maximum vertical pocket (MVR). It is used for the 

diagnosis of oligohydramnios (maximum vertical pocket of < or = 2 cm) in one amniotic sac 

and polyhydramnios (maximum vertical pocket of > or = 8 cm) in the second amniotic sac. 

Determination of the stage of advancement of TTTS is also based on hemodynamic 

measurements using pulsed Doppler in the tricuspid valve, ductus venosus, umbilical vein and 

in the umbilical artery. The Quintero scale includes 5 stages of clinical severity, ranging from 

a mild disease to a severe form that results in the death of one or both twins. [15, 16]  

The first stage of advancement is characterized by the presence of the oligohydramnios/ 

polyhydramnios sequence. The lack of the possibility to visualize the bladder in the donor fetus 

qualifies the pregnancy to stage 2. An indispensable element of the third level of advancement 

is the detection of at least one of the pathologies in the ultrasonography with pulsed Doppler 

such as umbilical vein pulsation, tricuspid valve or ductus venosus backflow, lack of or diastolic 

backflow in the umbilical artery. The atypical third stage (3a) defines the coexistence of 

circulatory disorders with the bladder present in the ultrasound examination of the donor. The 

next 4th stage of advancement includes pregnancies with generalized swelling of at least one 

fetus. The last, fifth degree on the Quintero scale is characterized by the intrauterine demise of 

one or both fetuses. [16] 

 

3. 3. Treatment options 

TTTS is a serious complication of multiple monochorionic pregnancy and in the cases of 

being untreated, is associated with high perinatal mortality of fetuses and newborns (which 

oscillates between 60-80%). In contrast, twins which have survived are exposed to serious 

cardiac, neurological and developmental disorders. [17, 18] Moreover cardiac disorders are a 

major cause of deaths in TTTS recipients in the postnatal period. The most common heart 

abnormalities of recipients include cardiomegaly, biventricular hypertrophy and 
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atrioventricular valve regurgitation. In contrast cardiac complications of donors are less 

impactfull, with exception of increased afterload. The necrosis of cerebral white matter may 

occure as a neurological complication. [19] Regardless of the advancement level, therapeutic 

options depend (to a large extent) on the age of pregnancy. Therapeutic options include 

conservative proceedings, amnioreductions, septostomy, fetoscopic laser coagulation of 

anastomoses and selective fetoreduction. [20] 

Amnioreduction is a removal procedure of varying volumes of amniotic fluid by 

amniocentesis. Amnioreductions can be performed singularly as a first-line procedures, 

especially in TTTS I and TTTS II, or in series when MVP is greater 8cm. These procedures can 

be performed starting from the 14th week of pregnancy and also after the 26th week of 

pregnancy, especially if the mother has a breathing disorder or there is uterine contractile 

function resulting from polyhydramnios. Amnioreduction can hypothetically relieve intra 

amniotic pressure and inside placental vessels, which can potentially facilitate blood flow 

through the placenta and possibly reduce the incidence of pre-term labor associated with 

polyhydramnios. Serial amnioreductions may result in complications such as premature rupture 

of membranes (PROM), preterm labour, placental abruption, intrauterine fetal infection or even 

demise. Amnioreductions as therapeutic methods are related to the average survival rate 

estimated at about 50%, and in large registers even 60-65%. [11, 15, 20]  

Another method of treatment is fetoscopic laser coagulation, which can be performed 

between 15th and 26th week of pregnancy and in all stages of advancement. In this procedure 

laser fibre is inserted through a fetoscope into the uterine cavity and next into the recipient’s 

sac with the use of ultrasound guidance. Than a selective or non-selective separation of the 

placenta into two areas is performed. Such separation is possible thank to the use of 

photocoagulation of communicating vessels which connect the two fetuses. The aim of this 

process is to dichorionize a monochorionic placenta. Initially, all the vessels crossing the 

separated membranes were coagulated.  

Nowadays in most centers selective coagulation of arterio- arterial, veno- venous and 

arterio- venous anastomoses is preferred. In the case of non-selective coagulation, at least one 

fetus survived in 60-65% of pregnancies. In contrast, selective coagulation increased the 

survival of at least one fetus to 70-75%. Complications that may occur after treatment are: 

premature rupture of membranes (PROM), spontaneous preterm labor and intrauterine death 

of one or both twins. According to some research the overall survival rate following laser 

therapy was notably higher than the amniodrainage (66% vs 57%). Moreover serious 

neurological complications occure less often after fetoscopic laser therapy than after 

amnioreduction (5% vs 15%). [10, 20, 22, 23] 

Septostomy is an intentional the continuity breakage of membrane, which separate both 

twins. The aim of the treatment is to eliminate the pressure difference between amniotic sacs, 

which is caused by occurrence of polihydramnios and oligohydramnios. This procedure is 

beneficial for both twins.  

The “donor” twin receives circulatory volume which can improve kidney perfusion and 

thereby urine production. It also prevents the inflow of water from motherly compartment. It is 

benefitable for the “recipent” twin. Septostomy may also be carried out during amnioreduction, 

which according to some authors (only in this case) results in a good treatment effect. The 

discontinuity of the separating membranes exposes the patient to the complications of an 

iatrogenically monoamniotic pregnancy such as amniotic band syndrome and umbilical cord 

collisions. [24, 25] 

https://www.medicinenet.com/amniocentesis/article.htm
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It is possible to consider selective termination of the one twin in selected cases with a 

very bad prognosis such as severe or lethal anomalies of one twin, contraindications for laser 

ablation such as maternal nonacceptance of laser or impossible visualisation of the inter- twin 

membrane on the placenta. There are many selective termination methods such as occlusion of 

targeted fetal’s vessels or the umbilical cord. These procedures can be performed with the use 

of the sclerosing substances such as ethanol or thrombogenic coils or enbucrilate gel in 

embolization techniques. However these methods can indicate threatening complications such 

as coil migration or return of partial flow within targeted vessels. The second method is 

mechanical cord occlusion which depends on simple ligation of the selected fetal umbilical cord 

with the help of the endoscopic technique. [26, 27]  

In 2007, a Cochrane study was carried out to estimate which method of the twin-to-twin 

transfusion syndrome treatment improves fetal, childhood and maternal outcomes. The results 

were obtained on the basis of the Cochrane Pregnancy and Childbirth Group’s Trials Register 

and the Cochrane Central Register of Controlled Trials in which randomized and quasi- 

randomized studies of amnioreduction, laser coagulation and septostomy were found. The study 

also contained the comparison of their outcomes. Additionally three others trials such as the 

2004 Eurofetus trail, the 2005 Moise trail and the 2007 NIH trial were included in the study. 

The folowing results of endoscopic laser surgery and amnioreduction comparison were 

observed. Higher number of terminations of pregnancy were needed in the amnioreduction 

group than in the laser photocoagulation group (16% vs. none, one trial, 284 fetuses). Moreover 

the overall death (48% vs. 59%, two trials, 364 fetuses), perinatal death (26% vs. 44%, one trial, 

284 fetuses) and neonatal death (7.6% vs. 26%, one trial, 284 fetuses) were lower in the laser 

photocoagulation group in comparison the amnioreduction group.  

The occurrence of the neurological complication such as periventricular leukomalacia 

was more frequent in the cases of infants treated with amnioreduction than in those treated with 

laser photocoagulation. The comparison of septostomy to amnioreduction revealed no 

meaningful variences for fetal death (13% vs. 12.5%), one infant death (40% vs. 50%), both 

infants death (20% vs. 22%), neonatal death (26% vs. 24%) and overall death (30% vs. 36%). 

However septostomy was associated with significantly higher need for a combination of 

therapies, which follow the initial procedure. On this basis, it was suggested that endoscopic 

laser photocoagulation should be considered in the treatment of all TTTS stages, to improve 

perinatal and neonatal outcome. Whereas amnioreduction should be considered as a treatment 

option in those cases of contraindications or other exclusion reasons for laser photocoagulation. 

[24] 

 

 

4.  CONCLUSIONS 

 

There are many complications that may develop during the course of a multiple 

pregnancy. One of them which is described in this publication is the twin- to- twin transfusion 

syndrome which exact mechanism of pathology is unfortunately not fully recognized.  

The complications of the syndrome can be dangerous and threaten pregnancy. Therefore 

women which have been diagnosed with TTTS should be surrounded by advanced prenatal care 

in specialized centers with the highest degree of referentiality. In highly specialized centers 

appropriate treatment may be undertaken, depending on the age of pregnancy, the level of 

advancement and other factors that affect treatment and prognosis. 



World Scientific News 93 (2018) 1-9 

 

 

-8- 

References  

 

[1] NJ Obiechina, VE Okolie, GU Eleje, ZC Okechukwu, OA Anemneje, Twin versus 

singleton pregnancies: the incidence, pregnancy complications, and obstetric outcomes 

in a Nigerian tertiary hospital, Int J Womens Health 2011, 3, 227-230 

[2] J Qin, H Wang, X Shenq, D Lianq, H Tan, J Xia, Pregnancy-related complications and 

adverse pregnancy outcomes in multiple pregnancies resulting from assisted 

reproductive technology: a meta-analysis of cohort studies, Fertil Steril. 2015 Jun, 

103(6), 1492-508. e1-7. 

[3] D. Filipecka-Tyczka, Medical care for a pregnant woman with a multiple pregnancy, 

Post N Med 2016, XXIX(7), 475-482 

[4] Hall JG. Twinning, Lancet 2003, 362, 735-43 

[5] F Djaafri, J Stirnemann, I Mediouni, C Colmant, Y Ville, Twinetwin transfusion 

syndrome e What we have learned from clinical trials, Seminars in Fetal & Neonatal 

Medicine 22 (2017) 367-375 

[6] ER Norwitz, V Edusa, JS Park, Maternal physiology and complications of multiple 

pregnancy, Semin Perinatol. 2005 Oct, 29(5), 338-48. 

[7] Multiple Pregnancy: The Management of Twin and Triplet Pregnancies in the Antenatal 

Period. NICE Clinical Guidelines, No. 129. National Collaborating Centre for Women's 

and Children's Health (UK). London: RCOG Press; 2011 Sep. 

[8] Ferrer- Vaquer, A-K Hadjantonakis, Anna Ferrer-Vaquer and Anna-Katerina 

Hadjantonakis. Birth Defects Associated with Perturbations in Pre- implantation, 

Gastrulation & Axis Extension: from Conjoined Twinning to Caudal Dysgenesis, Wiley 

Interdisciplinary Reviews: Developmental Biology Volume 2, Issue 4, July/August 

2013, Pages 427-442 

[9] Mosquera, R. S. Miller, LL. Simpson, Twin- twin transfusion syndrome, Semin 

Perinatol. 2012 Jun, 36(3), 182-9. 

[10] Rao, S. Sairam, H. Shehata, Obstetric complications of twin pregnancies, Best Practice 

& Research Clinical Obstetrics and Gynaecology Vol. 18, No. 4, pp. 557–576, 2004  

[11] Society for Maternal-Fetal. Medicine (SMFM), with the assistance of Lynn L. Simpson, 

BSc, MSc, MD, Twin-twin transfusion syndrome, SMFM guidelines. Am. J. Obstet. 

Gynecol. 1, 3-18 

[12] Genovese F, Marilli I, Benintende G, Carbonaro A, Leanza V, et al. (2012). A Twin-to-

Twin Transfusion Syndrome (V Quintero’s stage): A Case Report and Literature’s 

Review 1, 292. doi:10.4172/scientificreports.292 

[13] A. Khalil, M. Rodgers, A. Baschat, A. Bhide, E. Gratacos, K. Hecher, M. D. Kilby, L. 

Lewi, K. H. Nicolaides, D. Oepkes, et al. ISUOG Practice Guidelines: role of 

ultrasound in twin pregnancy, Ultrasound in Obstetrics & Gynecology 2016, 47, 247- 

263 

[14] M. Ropacka- Leśniak, K. Szaflik, G. H. Bręborowicz, The diagnostic algorithm in twin 

pregnancy, Ginekol Pol. 2015, 86, 210-218 

https://www.ncbi.nlm.nih.gov/pubmed/25910567
https://www.ncbi.nlm.nih.gov/pubmed/16360493
https://www.rcog.org.uk/
https://www.ncbi.nlm.nih.gov/pubmed/22713499
https://www.ncbi.nlm.nih.gov/pubmed/22713499


World Scientific News 93 (2018) 1-9 

 

 

-9- 

[15] R A. Quintero, J. E. Dickinson, W. J. Morales, P. W. Bornick, C. Bermudez, R. 

Cincotta, F. Y. Chan, M. H. Allen, Stage- based treatment of twin- twin transfusion 

syndrome, American Journal of Obstetrics and Gynecology, Volume 188, Issue 5, May 

2003, Pages 1333-1340 

[16] Quintero R.A., Morales W. J., Allen M.H., Bornick P.W., Johnson P.K., Kruger M., 

Staging of twin- twin transfusion syndrome, J Perinatol. 1999 Dec, 19(8 Pt 1), 550-5. 

[17] R B Cincotta, P H Gray, G Phythian, Y M Rogers, F Y Chan, Long term outcome of 

twin- twin transfusion syndrome, Arch Dis Child Fetal Neonatal Ed 2000, 83, F171- 

F176 

[18] van Heteren CF, Nijhuis JG, Semmekrot BA, Mulders LG, van den Berg PP, Risk for 

surviving twin after fetal death of co-twin in twin-twin transfusion syndrome, Obstet 

Gynecol. 1998 Aug, 92(2), 215-9. 

[19] S. Wagner, J. T. Repke,S. H. Ural, Overview and Long- term Outcomes of Patients 

Born With Twin- to- Twin Transfusion Syndrome. Rev Obstet Gynecol. 2013, 6(3-4): 

149-154. 

[20] M. Ropacka- Leśniak, G. H. Bręborowicz, Current recommendations for the 

management of TTTS, Ginekol Pol 2014, 85(8). 

[21] Djaafri F, Stirnemann J, Mediouni I, Colmant C, Ville Y., Twin-twin transfusion 

syndrome - What we have learned from clinical trials. Semin Fetal Neonatal Med. 2017 

Dec, 22(6), 367-375. doi:10.1016/j.siny.2017.08.005 

[22] van Klink JM, Koopman HM, van Zwet EW, Oepkes D, Walther FJ, Lopriore E, 

Cerebral injury and neurodevelopmental impairment after amnioreduction versus laser 

surgery in twin-twin transfusion syndrome: a systematic review and meta-analysis. Fetal 

Diagn Ther. 2013, 33(2), 81-9. doi:10.1159/000341814 

[23] De Lia JE, Cruikshank DP, Keye WR Jr. Fetoscopic neodymium: YAG laser occlusion 

of placental vessels in severe twin-twin transfusion syndrome. Obstet Gynecol. 1990, 

75, 1046-1053 

[24] Roberts, S. Gates, M. Kilby, P. Neilson, Interventions for twin- twin transfusion 

syndrome: a Cochrane review. Ultrasound Obstet Gynecol 2008, 31, 701-711 

[25] Saito M, Pontes AL, Porto Filho FA, Sousa FL, Saito M, Araujo Júnior E, Guimarães 

Filho HA, Nardozza LM, Moron AF, Septostomy with amniodrainage in the treatment 

of twin-to-twin transfusion syndrome: a 16-case report. Arch Gynecol Obstet. 2007 

May, 275(5), 341-5. 

[26] Spadola AC, Simpson LL, Selective termination procedures in monochorionic 

pregnancies. Semin Perinatol. 2005 Oct, 29(5), 330-7. 

[27] Y. Yinon, E. Ashwal, B. Weisz, B. Chayen, E. Schiff, S. Lipitz, Selective reduction in 

complicated monochorionic twins: prediction of obstetric outcome and comparison of 

techniques. Ultrasound Obstet Gynecol. 2015 Dec, 46(6), 670-7. 

doi:10.1002/uog.14879 

 

https://www.ncbi.nlm.nih.gov/pubmed/10645517
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Heteren%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=9699754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nijhuis%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=9699754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Semmekrot%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=9699754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mulders%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=9699754
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20den%20Berg%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=9699754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Djaafri%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29122542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stirnemann%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29122542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mediouni%20I%5BAuthor%5D&cauthor=true&cauthor_uid=29122542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Colmant%20C%5BAuthor%5D&cauthor=true&cauthor_uid=29122542
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ville%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=29122542
https://www.ncbi.nlm.nih.gov/pubmed/29122542
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Klink%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koopman%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Zwet%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oepkes%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walther%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopriore%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22922370
https://www.ncbi.nlm.nih.gov/pubmed/22922370
https://www.ncbi.nlm.nih.gov/pubmed/22922370
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pontes%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Porto%20Filho%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sousa%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Araujo%20J%C3%BAnior%20E%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guimar%C3%A3es%20Filho%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guimar%C3%A3es%20Filho%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nardozza%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moron%20AF%5BAuthor%5D&cauthor=true&cauthor_uid=17072630
https://www.ncbi.nlm.nih.gov/pubmed/17072630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spadola%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=16360492
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simpson%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=16360492
https://www.ncbi.nlm.nih.gov/pubmed/16360492
https://www.ncbi.nlm.nih.gov/pubmed/25867754

