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I l l l 

SUMMARY Y 

Inn Chapters 2 and 3 our mathematical model of monochorionic twin pregnancies and TTTS 
weree discussed, the responses of varying severities of TTTS to current therapies analyzed. 
Mathematicall  model combines both amniotic fluid dynamics and fetoplacental growth and 
circulationn alterations, and assumes that transplacental flow from mother to fetus accounts for 
«Armoii  f«toi cknA amnirttir' flniH vnliimpc Tf»n rmmlfid first order differential eauations 
describingg fetal total body and amniotic fluid volumes, their osmolalities, and fetal blood 
colloidd osmotic pressure, for both donor and recipient were solved numerically. The model 
simulatedd a wide variety of realistic manifestations of hitherto not understood amniotic fluid 
andd fetal growth behavior in TTTS. Assessment of the efficacy of current therapeutic 
interventionss for TTTS resulted in: 1) Amnioreduction may be effective in milder TTTS 
pregnancies,, but ineffective in severe cases. 2) Septostomy is unlikely to offer significant 
therapeuticc efficacy. 3) Laser ablation is equally effective in mild and severe TTTS. 

Clinicall  evidence suggests that AA anastomoses compensate more efficaciously than VA 
anastomoses,, because virtually all non-TTTS monochorionic twin placentas have AA 
anastomosess (84%), contrary to TTTS placentas, where only 30% have an AA. In Chapter 4, 
wee gave an explanation for this observation: VA transfusion adequately compensates AV 
floww only for a small range of VA to AV vascular radius ratios. In contrast, AA transfusion 
compensatess the AV flow for a much wider range of AA to AV vascular ratios. 

Inn Chapter 5, we derived simple analytical relations representing trends of discordant fetal 
growthh in monochorionic twins developing TTTS and pseudo-UTS. In Chapter 6, we 
assessedd the validity of these analytical relations. Simple mathematical relations derived to 
identifyy trends of fetal growth seem to describe the clinical growth patterns well. 

Inn chapter 7, we modeled the possible effects of an increased amniotic fluid pressure on the 
nett feto-fetal transfusion, aiming to explain why TTTS placentas include more often 
bidirectionall  AV anastomoses than AV plus AA anastomoses. We extended our mathematical 
modell  of TTTS, by simulating two different mechanisms that increases the placental vascular 
resistancee as a consequence of polyhydramnios. First, an increase in the placental capillary 
resistancee and second an increase in the resistance of chorionic veins due to polyhydramnios. 
Inn the first mechanism, an increased amniotic fluid pressure hardly affected bidirectional AV, 
butt slightly decreased fetpfetal transfusion in AV plus AA anastomoses. However, 
amnioreductionn simulations showed that, amnioreduction was more beneficial than keeping 
thee polyhydramnios. In the second mechanism, polyhydramnios slightly increased fetofetal 
transfusionn in bidirectional AV and AV plus W anastomoses combinations, but did not affect 
AVV plus AA anastomoses. We concluded that, the simulated effects of polyhydramnios are 
nott the primary cause that TTTS placentas include more often bidirectional AV anastomoses 
thann AV plus AA anastomoses. 


