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RHESUS ALLOIMMUNIZATION 
Intrauterine Transfusion 

•  Visiting English geneticist shows  
 Liley blood smears for sickle cell  
 children in Africa given  
 intraperitoneal infusions of normal 
 red cells 

•  Liley injects Lipidol into 
 amniotic cavity to outline fetus 
	




RHESUS ALLOIMMUNIZATION 
Intrauterine Transfusion 

•  Late 1970’s – Real-time ultrasound replaces fluroscopy  
  for needle guidance 

•  1981 – Rodeck reports first intravascular transfusion using fetoscopy 
•  1982 – Bang reports first intravascular transfusion by ultrasound- 

    guided puncture of the fetal hepatic vein 
•  1983 – Daffos reports cordocentesis 

•  1985 – de Crespigney reports use of intramuscular fetal paralysis  
 with curare to cause cessation of fetal movement  
 during the procedure  
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RHESUS ALLOIMMUNIZATION 
Intrauterine Transfusion 

 



 
Study population and methods 

  A retrospective cohort study including all pregnancies treated 
with intrauterine blood transfusion due to red cell immunization 
at our hospital from 1990-2011. 

  Primary outcome variables were perinatal survival, procedure-
related complications and gestational age at delivery. 

  Data on obstetric history, invasive procedures, pregnancy 
outcome, autopsies, antibody type and titers were retrieved from 
medical records, local databases and transfusion medicine 
registers and entered into a standardized web-based register 
(www.gravimm.se). Neonatal data was retrieved from medical 
records or imported from the Swedish Quality Register on 
Neonatal Intensive Care (www.pnq.se) 
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Definition of procedure-related 
complications 

  Bradycardia leading to immediate delivery 
  Intrauterine fetal death within a week from the last procedure 
  Chorioamnionitis 
  Premature preterm rupture of membranes 
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Results 

  During the 21 years period there were 358 in utero transfusions 
performed in 99 pregnancies in 85 women.  

  One set of dichorionic twins (RhD+/RhD-) resulting in 100 
fetuses.   

Tiblad Perinataldagarna 2010 

Overall perinatal mortality in the present study was 7.0% 
(7/100) and procedure related perinatal deaths 1.1% 
(4/358). 
 



Results 

  After centralisation to one site perinatal mortality was reduced 
from 13.6% to 3.2%.  

  Procedure related deaths was reduced from 2.8 to 0.9%. 
  More than 50 procedures per operator was associated with a 

significantly decreased decreased risk for procedure related 
complications. 



Results 
 

  Procedure-related complications were more common when 
performing IUT in a free loop of the umbilical cord compared to 
in the intrahepatic part of the umbilical vein with an OR of 5.4 
(95% CI: 1.2 – 23.7, p= 0.025). There was no difference in risk 
when transfusing intrahepatically compared to at the site of the 
placental cord insertion (OR 1.2, 95% CI: 0.2-7.5, p= 0.83). 

  When analyzing predictor variables associated with a procedure 
complication to occur per pregnancy, increasing gestational age 
(weeks) at first IUT was significantly associated with an 
decreased risk with an OR of 0.8 (95% CI: 0.6-0.9, p= 0.019). 
Hydrops and severe anemia are associated with a significantly 
increased risk (OR 4.2 (CI 1.8-18.5). 
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Procedure related 
complications were 
significantly more 
common after free 
loop transfusions 
(17.0%) than in 
transfusions in the 
placental insertion 
(4.2%) or in the 
intrahepatic part of the 
umbilical vein (1.6%) 
(p = 0.0006).  
 

Site of transfusion 



Conclusion 

Study No of IUTs Perinatal survival  PR complications 

Van Kamp 2005 
Leiden, Netherlands 

740 89% 3.1% (1.6% fatal) 

Somerset 2006 
Birmingham UK 

221 85% 7.6% (2.5% fatal) 

Schumacher, Moise 
Review 1996 
(1982-1994) 

708 84% (2.0% fatal) 

Karolinska University 
Hospital 2011 

284 93% 2.9% (1.1% fatal) 

Perinatal survival after intrauterine transfusions in Stockholm is high 
and comparable to other international centers.  
The procedure related complication risk is at the same level as 
previously published data from other centers. 



Lessons to be learn 

  The more anemic the higher complication rate 
  Thus timing of the first transfusion is crucial. 
  Several denominators such as history, antibody  

 type, titer/concentration and MCA flow should be taken into 
 account when considering IUTs. 

  This requires close collaboration between antenatal care, 
transfusion medicine, fetal therapy. 

  The same is true for when ,where and how  to deliver. 
Obstetricians and neonatologists should be involved in these 
discussions. 

  The neonatal care and the follow-up require certain awareness 
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Other indications for fetal erytrocyte 
immunization 

  Parvovirus infections 
  Fetal-maternal haemorrhage 
  Homozygous alpha thalassemia 
  Fetal anemia of unknown origin 
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Late Anemia in Intrauterine Transfused 
Neonates  

  persistent hemolysis due to anti-D antibodies  
  erythroid hypoplasia already present at birth, 
   possibly due to high concentrations of hemoglobin-A introduced 

during intrauterine transfusions  
  erythroid hyporegeneration caused by the presence of anti-D 

antibodies in the bone marrow which destroy erythroid 
precursors. 

  Journal of Pediatric Hematology/Oncology 32(3), April 2010, pp 
e95-e101 
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Recombinant Human Erythropoietin in the 
Prevention of Late Anemia in Intrauterine 

Transfused Neonates With Rh-
isoimmunization 

  Since 1992, it has also been treated with recombinant human 
erythropoietin (rHuEpo) to introduce a normal proliferation and 
differentiation of erythroid precursors and to make up for the 
scarce endogenous production of erythropoietin. 

  This study suggests the effectiveness of rHuEpo therapy in the 
treatment of neonates with Rh-isoimmunization and it highlights 
how IUTs decrease the neonatal response efficacy. Larger, 
better if multicentric, randomized controlled trial are needed to 
definitely state whether rHuEPO safely decreases the incidence 
of late onset anemia.  JPediatric Hematology/Oncology 

  Issue: Volume 32(3), April 2010, 
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Intrauterine transfusion for parvovirus B19 
infection: long-term neurodevelopmental 

outcome 
  Twenty-eight children were evaluated at a median age of 5 

years (range, 1.5-13 years). Neurodevelopmental impairment 
was diagnosed in 3 of 28 (11%) children, including 1 child with 
combined cerebral palsy and severe developmental delay and 2 
children with isolated severe developmental delay. 

 Am J Obstet Gynecol. 2012 Mar;206(3):204 
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Long-term neurodevelopmental outcome 
after intrauterine transfusion for hemolytic 
disease of the fetus/newborn: the LOTUS 

study 
  A total of 291 children were evaluated at a median age of 8.2 

years (range, 2-17 years). Cerebral palsy was detected in 6 
(2.1%) children, severe developmental delay in 9 (3.1%) 
children, and bilateral deafness in 3 (1.0%) children. The overall 
incidence of neurodevelopmental impairment was 4.8% 
(14/291). In a multivariate regression analysis including only 
preoperative risk factors, severe hydrops was independently 
associated with neurodevelopmental impairment (odds ratio, 
11.2; 95% confidence interval, 1.7-92.7). 

  Am J Obstet Gynecol. 2012 Feb;206(2):141 
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