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! ! !≈50%!
Behrman & al 1970!
Edelstone & al 1979-1980!
!
! ! !≈55% (human)!

Rudolph & al 1971!
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IUGR 
Overall p<0.0001 
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1.  Brain is prioritised in acute & chronic 
placental compromise 



J Kessler et al. 2007 

 Watershed area: left portal vein!
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Ebbing C et al. Reproduct Sci 2008!



Portosystemic shunt!
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Viscosity – Resistance 

Liver only!Liver +/- DV!
2. Fetal liver and ductus venosus represent very different 
    hemodynamics where viscosity is important. 



Ductus venosus!

Bernoulli equation 

Simplified: 4 V2 (m/s) ≈ mmHg 
Kiserud & al.  

Ultrasound Med Biol 1994 Portocaval pressure gradient: 0.5–3.5 mmHg 

DV 

UV 





 

Ductus venosus peak velocity (S) = f(Δp) 

Kessler J et al UOG 2006 







Ebbing C & al.  
Reproduct Sci 2008 

Fetal hepatic artery peak velocity!



Fetal hepatic artery PI!

0.83 

Ebbing C & al.  
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Fetal hepatic artery PI!

0.83 

Ebbing C & al.  
Reproduct Sci 2008 

3. Gross circulatory deprivation of the fetal liver is not 
    compatible with survival. 
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Umbilical flow to the liver: 70–80%!
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Umbilical flow to the liver: 70–80%!

4. Fetal liver is prioritised by anatomic position, flow volume 
    and vascular supply 



Ductus venosus shunting blocked/open!
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Tissue proliferation!
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Tissue proliferation!

5. No growth without a fetal liver that senses placental 
    resources and assigns individual organ growth  





Mesiano	  S	  &	  Welsh	  T:	  Progesterone	  and	  control	  of	  human	  pregnancy	  
and	  parturi;on.	  Fetal	  Matern	  Med	  Rev	  2009;	  20:	  97-‐118.	  



National Geographic!



Dr. Marcia Ponce de León and 
Prof. Christoph Zollikofer. 
Zurich 	

www.sciencedaily.com/releases/
2008/09/080908203013.htm	




Holland & Brewer 
Manual of Obstetrics, 1969 



Sex of the neonate involved in the obstructed 
labour and the previous 

Boys in obstructed labour:   77%  (95%CI   73.3-80.1) 
 
Boys in previous labour:   44.6% (95%CI   38.6-50.6)  
  

Stillbirth rate (obstructed labour) 

Boys  91.9% (89.3-94.5)  vs.  girls  78.9% (75.1-82.7)   

Muleta M et al. Acta Scand Obstet Gynecol 2010 
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6. Still a high evolutionary pressure for a larger brain 





Fetal liver blood flow, maternal slimness and neonatal body fat 

Godfrey KM & al.	

PLoS One 2012; 7(8): e41759	




Fetal liver blood flow, maternal adiposity and neonatal body fat 

Godfrey K et al. PLoSONE 2013 
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Venous liver flow in macrosomic (black) vs reference fetuses (blue) 

Venous liver flow Venous liver flow 
normalised for fetal weight 

Gestational weeks Gestational weeks 

Kessler J et al. 2010 
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7. There is a delicate equilibrium between brain and liver 
    circulation graded across the entire normal population. 



Conclusion 

Brain is prioritised during placental compromise/hypoxia. 
  Fetal liver is also a prioritised organ that monitors nutritional 
availability and regulates organ growth. 
  
Both liver and brain are downregulated during compromise. 
  
There is a careful interplay between liver and brain graded across 
the entire population to adapt to maximum fitness, survival and a 
large brain. 
  



Thank you!!


