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ABSTRACT
Fetal anemia is a cause of perinatal morbidity and mortality. Although it has different 
etiologies and despite the introduction of RhD immunoglobulin prophylaxis, 
alloimmunization remains one of its main causes. These pregnancies are initially 
identified by measuring in the fetus the middle cerebral artery peak systolic velocity 
(MCA-PSV) and moderate to severe anemia should be suspected when the MCA-PSV 
is ≥1.50 multiples of the median. In these cases, the actual hematocrit is determined 
by obtaining fetal blood. Intervention with a fetal hemoglobin no lower than 7g/
dL results in a better fetal outcome compared to waiting until the development of 
severe anemia <5g/dL or hydrops. Intravascular fetal transfusion is preferable to 
intraperitoneal transfusion due to higher survival rates, particularly of hydropic 
fetuses. The umbilical vein is the preferred vascular site due to ease of access and 
greater safety compared to other vascular sites. Direct cardiac puncture is rarely 
performed because of an increased risk of serious complications, including fetal 
death. In the present article we present the first case reported in our country of 
intracardiac transfusion in a fetus with severe anemia due to Rh isoimmunization, 
which had an exhaustive and difficult management, but with an excellent subsequent 
fetal, neonatal and postnatal evolution.
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RESUMEN
La anemia fetal es una causa de morbilidad y mortalidad perinatal. Aunque tiene 
diferentes etiologías y a pesar de la introducción de la profilaxis de inmunoglobulina 
RhD, la aloinmunización sigue siendo una de sus principales causas. Estos embarazos 
se identifican inicialmente midiendo en el feto la velocidad sistólica máxima de la 
arteria cerebral media (MCA-PSV) y se debe sospechar de anemia moderada a grave 
cuando el MCA-PSV es ≥1,50 múltiplos de la mediana. En estos casos, el hematocrito 
real se determina obteniendo sangre fetal. La intervención con una hemoglobina 
fetal no menor a 7 g/dL resulta en un mejor resultado fetal en comparación a 
esperar hasta el desarrollo de anemia grave < a 5 g/dL o hidrops. La transfusión 
fetal intravascular es preferible a la transfusión intraperitoneal debido a mayores 
tasas de supervivencia, particularmente de fetos hidrópicos. La vena umbilical es 
el sitio vascular preferido debido a la facilidad de acceso y una mayor seguridad 
en comparación con otros sitios vasculares. La punción cardíaca directa rara vez se 
realiza debido a un mayor riesgo de complicaciones graves, incluida la muerte fetal. 
En el presente artículo presentamos el primer caso comunicado en nuestro medio 
de transfusión intracardiaca en un feto con anemia severa por isoinmunización Rh, 
el cual tuvo un manejo exhaustivo y difícil, pero con una excelente evolución fetal, 
neonatal y posnatal. 
Palabras clave. Anemia fetal, Isoinmunización Rh, Corazón fetal, intervención, 
Transfusión sanguínea, intracardiaca
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IntroductIon

Cases of hemolytic disease of the fetus and 
newborn have been described since the years 
of Hippocrates. In 1932, Diamond described the 
neonatal disease as erythroblastosis fetalis(1) and 
Levine, in 1941, demonstrated the causal relation-
ship between anti-RhD antibodies and hemolytic 
disease(2). The immune causes are related to al-
loimmunization following maternal exposure to 
fetal red blood cell antigens, forming maternal 
antibodies and fetal hemolysis. There are more 
than 50 antigens associated with fetal hemolysis; 
however, severe fetal anemia is related to Rhesus 
(Rh)D, Rhc or Kell type alloimmunization(3,4).

Attempts at intrauterine management are attribut-
ed to Bevis in England and Liley in New Zealand. 
Both analyzed the bilirubin content in amniotic 
fluid to determine the possibility of imminent fetal 
death due to hemolytic anemia(5,6). Likewise, Bevis 
attempted the first fetal transfusion by injecting 
blood directly into the placenta, with discouraging 
results. Liley is credited with the first successful in-
traperitoneal transfusion with a 34-week newborn 
after two intraperitoneal transfusions(7).

In 1981, Rodeck reported the first successful in-
travascular transfusion, with the use of a feto-
scope into the placental insertion of the umbili-
cal vein(8). And Bang, in 1982, performed the first 
ultrasound-guided intravascular transfusion 
into the intrahepatic portion of the umbilical 
vein(9). Later publications mention that access to 
the intrahepatic portion of the umbilical vein for 
fetal blood sampling or transfusions was the saf-
est(10), and that the use of fetal paralytic agents 
helped to improve the success of the proce-
dure(4). These important advances helped to im-
prove neonatal survival, between 80 and 90%(11).

One of the first publications on the use of intra-
cardiac transfusion was by Westgren et al. in 
1998(12). The researchers concluded that, despite 
the complications in this type of procedure, 
intracardiac transfusion is feasible when the 
intravascular route is difficult to access.

Methodology 

An analytical cross-sectional time series study 
was carried out to obtain recorded data on in-
trauterine blood transfusions, especially fetal 
intracardiac transfusions.

In the present article we present the first case in 
our environment of intracardiac transfusion in 
a fetus with severe anemia due to Rh isoimmu-
nization, which had an exhaustive and difficult 
management, but with an excellent fetal, neona-
tal and postnatal evolution (Figure 1).

clInIcal case

A 38-year-old female patient was admitted to the 
clinical center from Ecuador with a gestation of 
25 weeks 3 days and a diagnosis of Rh isoimmu-
nization. She had a history of two children born 
by cesarean section; the last one had hemolytic 
anemia and neonatal jaundice despite the appli-
cation of the anti-D vaccine. 

In the current pregnancy, the fetus was ob-
served with severe ascites and pericardial effu-
sion during the ultrasound evaluation. Immu-
nohematological study was requested from the 
mother, which revealed blood group A, Rh factor 
negative, phenotypes C-, E-, c+, e+, K-, k+, Kpa-
, Kpb+, Fya+, Fyb+, Jka-, Jkb+, Lea-, Leb+, S+, s+, 
M+, N-, P1+, Lua-, Lub+. Anti-D antibody tracing 
was 1/256.

Figure 1. Multidisciplinary teaM in Fetal cardiac blood transFu-
sion (Fetal surgeon, Fetal physician, heMatologist, anesthesio-
logist).
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After the evaluations and after the fetus was 
classified as having hydrops fetalis due to severe 
anemia due to Rh isoimmunization and fetal bra-
dycardia, the severity of the clinical picture and 
the need for an emergency fetal blood transfu-
sion were explained to the parents.

The first blood transfusion was scheduled 48 
hours after the first evaluation. Prior to the 
procedure, difficulty in approaching the um-
bilical vein at the placental level and free loop 
was observed by ultrasound evaluation, due to 
the large increase in placental volume (placen-
tomegaly) secondary to severe fetal anemia. It 
was decided to perform the transfusion by car-
diocentesis at the level of the right ventricle, us-
ing a 21-gauge needle 15 centimeters long. After 
insertion of the needle into the fetal heart, 0.5 
milliliters (mL) of blood were obtained for hemo-
globin (Hb) analysis and blood group study. The 
fetal Hb reading was 3.5 g/dL. 

We proceeded to transfuse 39 mL of fresh, leu-
koreduced, irradiated, washed, and concentrat-
ed O (-) globular packet with 80% hematocrit. 
The post-transfusion Hb was 11.6 mg/dL. The 
fetal blood group detected in the blood sample 
was A (+). The procedure was performed with-
out complications and discharge was decided 
the following day, with indication of micronized 
progesterone vaginally.

Ultrasound monitoring 3 days after the procedure 
revealed a 25-week 6-day-old female fetus weigh-
ing 1,127 grams, with subcutaneous edema, fetal 
ascites, pericardial effusion, increased amniotic 
fluid volume and enlarged placenta. Cardiomeg-
aly and tricuspid reflux were also observed. The 
pulsatility index of the different vessels evaluat-
ed by Doppler ultrasound was preserved and the 
peak systolic velocity (PSV) of the middle cerebral 
artery (MCA) was 57.7 cm/sec (greater than 1.5 
multiples of the median (MoM)). A new transfu-
sion was decided 8 days after the first procedure.

The second and third transfusions were per-
formed at 26 weeks 4 days and 30 weeks of ges-
tation, respectively, via the transplacental route 
through the umbilical vein, without complica-
tions. Weekly ultrasound evaluations showed an 
evident fetal improvement, with a decrease in 
ascites and pericardial effusion. The fetal Dop-
pler was in adequate values and the VPS ACM 
was below 1.5 MoM.

It was decided to hold a medical meeting at the 
gestational age of 33 weeks 2 days to determine 
the subsequent management of the case, con-
sidering the 3 blood transfusions performed, 
one of them by cardiocentesis, with good fetal 
evolution. In addition, there was a history of 
two previous cesarean sections. It was decided 
to schedule a fourth intrauterine transfusion at 
34 weeks 0 days, whose objective was to leave a 
post-transfusion Hb of 16 g/dL and to schedule 
the end of gestation at 36 weeks, previously ap-
plying a complete course of pulmonary matura-
tion prior to the intrauterine transfusion.

The fourth fetal blood transfusion was per-
formed at 34 weeks 0 days as scheduled, via the 
umbilical vein at its placental insertion without 
complications, and the scheduled cesarean sec-
tion was finally performed at 34 weeks 6 days, 
due to pain in the area of the previous operative 
scar and evidence of thinning of the uterine seg-
ment by ultrasound, a finding that was corrobo-
rated in the operative act.

The newborn was female, weighing 2,580 grams, 
size 41 centimeters, Apgar 6 at one minute and 
9 at 5 minutes, yellow amniotic fluid. Weak cry, 
poor respiratory effort and subcostal retraction 
were observed in the newborn. The newborn 
was ventilated with a bag and Venturi mask with 
FiO2 0.21, recovering respiratory effort. Howev-
er, it was decided to use continuous positive air-
way pressure (CPAP), thus improving respiratory 
distress.

In the following hours, arterial and venous um-
bilical vessels were catheterized, and laboratory 
tests were requested, which showed bilirubin 
values that indicated the need for exchange 
transfusion. 

The first exchange transfusion was performed at 
7 hours of life. Twenty exchanges of 20 mL each 
were indicated for a total of 400 mL. The pro-
cedure was performed without complications 
and intensive phototherapy was prescribed af-
terwards. 

Despite the procedure, bilirubin levels remained 
in the exchange transfusion range, so it was 
decided to perform a second procedure at 20 
hours of life, which was done with reconstituted 
blood O (-), 19 replacements for a volume of ap-
proximately 388 mL, without complications. The 
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newborn continued on CPAP and intensive pho-
totherapy. In the following controls, the bilirubin 
results still showed values for exchange trans-
fusion, and it was decided to perform a third 
exchange transfusion at 30 hours of life, with a 
replacement of 340 mL. 

During hospital stay, cardiological evaluation 
showed left ventricular hypertrophy with pre-
served biventricular function. Evaluation by 
nephrology showed non-oliguric acute renal 
failure, with renal ultrasound displaying nonspe-
cific nephropathy with poor corticomedullary 
differentiation. The renal Doppler ultrasound 
showed alterations in the flows, suggesting the 
avoidance of drugs that could cause nephrotox-
icity and continuous monitoring of renal func-
tion every 48 hours. 

Neuropediatrics found clinical signs of enceph-
alopathy due to acute hyperbilirubinemia that 
required follow-up and assessment of auditory 
compromise with brainstem evoked potentials 
and early intervention with physical therapy.

The evolution of the newborn girl after the third 
exchange transfusion was optimal. At 6 days of 
life the CPAP was withdrawn, and she was left 
with a binasal cannula with good tolerance, 
which was withdrawn the following day, leav-
ing her with spontaneous breathing without 
requiring oxygen. Likewise, bilirubin levels were 
decreasing, which allowed the withdrawal of 
phototherapy. Regarding nutrition, total paren-
teral nutrition was started at 5 days of life, after 
4 days of fasting, and at 6 days of life oral tol-
erance was performed with good response. At 
8 days of life, direct breastfeeding was started 
in addition to parenteral nutrition, with good 
response. At 9 days of life, parenteral nutrition 
was suspended, and the infant was exclusively 
breastfed. Difficulty in sucking was observed in 
the following days, so physical medicine and re-
habilitation started sucking therapy. At 13 days 
of life, she was transferred from the incubator 
to the crib and skin-to-skin contact was initiat-
ed. An improvement in oral feeding was also ob-
served with the help of physical therapy. Finally, 
it was decided to discharge her 25 days after 
birth, in good condition. 

At her last check-up, at 18 months of age, the 
child's evaluations have been optimal, and her 
health condition is satisfactory.

dIscussIon 

This is the first successful case of fetal intrac-
ardiac transfusion for severe anemia due to Rh 
isoimmunization published in our country. The 
severe fetal clinical picture led to perform this 
first emergency intracardiac transfusion, due 
to severe bradycardia and the difficulty in ac-
cessing the umbilical vein via the transplacental 
route due to placentomegaly secondary to fetal 
anemia.

Subsequent transfusions required were per-
formed via transplacental access to the umbilical 
vein due to progressive clinical improvement of 
the fetus. 

Intrauterine transfusion approaches are usually 
via the umbilical vein at the level of the placental 
insertion of the cord, in a free loop of the cord or 
at the level of the intrahepatic portion. However, 
the fetal intracardiac approach is also described, 
which has the advantage of being a larger target 
than venous access at the level of the cord or in-
trahepatic, but with the risk of producing bleed-
ing and secondary cardiac tamponade.

The aim of the transfusion is to replace the fetal 
blood with Rh-negative donor blood, thus sup-
pressing fetal erythropoiesis, also allowing to im-
prove the fetal hemodynamic status to continue 
the pregnancy until the fetus is viable (ideally 36 
weeks) and prevent fetal death. In the present 
case, in addition to improving fetal survival and 
prognosis, it greatly helped neonatal support. For 
transfusion it is important to keep in mind to use 
fresh red blood cells, screened to be virus-free, 
leukoreduced, irradiated, type O, Rh D-nega-
tive, crossmatched with a maternal sample and 
packed with a hematocrit of 75%-80%. Washed 
autologous maternal blood can also be used, 
which eliminates the risk of sensitization to new 
red cell antigens in random donor blood(13,14).

Intracardiac access for intrauterine transfusion 
or fetal blood sampling does not show success 
rates in published case series, but a complication 
rate of 5.6% to 6.5%. The complications report-
ed in this type of procedure are similar to those 
described above, in addition to hemopericardi-
um, damage to the atrioventricular valves, atrial 
damage, damage to the great vessels, damage to 
the conduction system and there may even be 
pulmonary trauma(15).  
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The recommended technique to perform an in-
tracardiac transfusion requires, as for all intra-
uterine procedures, adequate counseling to the 
patient’s mother so that she can understand the 
benefits of having a larger and more direct ac-
cess to the cardiovascular system compared to 
the umbilical venous access; and also the risks 
related to the procedure and probable cardiac 
trauma. Therefore, it is proposed to give the par-
ents options of other alternative procedures and 
even the possibility of choosing not to intervene 
by means of informed consent(16).

Entry through the right ventricle is recommended 
as it is the shortest route and reduces damage to 
the ventricular conduction system. Care should be 
taken not to damage the atrioventricular valves, 
the great vessels, and other structures such as 
lung and liver. The needle to be used should be 
long and thin, 21, 22 or 24 gauge, both for easy 
access to the fetal thorax and to limit the size of 
the puncture. After inserting the needle into the 
amniotic fluid, enter with the needle perpendic-
ular to the chest wall to reduce the possibility of 
the fetal body rolling during the initial puncture 
and then place the needle into the right ventricle. 
After confirming that the tip of the needle is with-
in the right ventricle, care should be taken not to 
penetrate the interventricular septum or damage 
the atrioventricular valves. Transfusion should be 
performed through a closed system to avoid gas 
embolism through the ductus arteriosus into the 
fetal systemic circulation. Before removing the 
needle, the fetal heart rate should be monitored 
and the pericardial space observed, and if there 
are no complications, the needle should be care-
fully removed. Post-procedure electronic fetal 
heart rate monitoring is suggested to exclude ev-
idence of a non-reassuring fetal condition or the 
onset of uterine activity and follow-up ultrasound 
evaluation within 24 hours after the procedure(15). 

Mackie et al(17). reported a series of 8 fetuses 
who underwent fetal intracardiac transfusion, 
out of a total of 105 pregnant women who re-
ceived intrauterine transfusion in 10 years. Ges-
tational ages ranged from 17 to 21 weeks, most 
of the pregnant women (6 of 8) had a BMI >= 35 
kg/m2 and all fetuses were hydropic. Two fetus-
es had anti-D isoimmunization and one had an-

ti-Kell isoimmunization. The remaining 5 fetuses 
had severe anemia due to Parvovirus B-19. Two 
fetuses infected with Parvovirus B19 died of ane-
mia and severe thrombocytopenia in addition to 
severe myocardial involvement. Complications 
during the procedure included severe bradycar-
dia and asystole, inadvertent placement of the 
needle in the mitral valve and hemopericardium.

Complications observed by this procedure can 
sometimes be managed. Westgren et al(12), re-
ported successful intrauterine resuscitation of 
2 fetuses with intraoperative bradycardia by di-
rect intracardiac instillation of epinephrine and 
also reported a successful pericardiocentesis af-
ter inadvertent entry into the right atrium, which 
apparently resulted in hemorrhage into the peri-
cardial space. 

A global study found that there is a gap of more 
than 80% of annual doses of anti-Rh(D) Ig not ad-
ministered to patients who required it in several 
Latin American countries such as ours(18).

It is also noteworthy that this patient with 
previously applied immunoprophylaxis had 
problems of neonatal hemolytic anemia in the 
second pregnancy and early fetal hydrops. It 
is reported that in 1.8% of Rh-negative women 
without clinical evidence of isoimmunization 
receiving immunoprophylaxis with postpar-
tum anti-D vaccine, the prophylaxis does not 
work, a problem that may have existed in this 
patient(19).

conclusIons

This case presented has allowed us to have the 
experience of performing an intracardiac blood 
transfusion in a fetus severely complicated by 
Rh isoimmunization and to report it as a valid 
resource for an additional access route in severe 
cases that require it.

The fetal and neonatal evolution guides us in the 
management of complicated fetuses with severe 
anemia. In addition, we keep learning that the 
earlier we detect the problem, the better the fe-
tal and neonatal prognosis, without forgetting 
that immunoprophylaxis is the main weapon.
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