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special equipment, it is time-consuming and lacks standardization 
and precision [7]. In the last decade, flow cytometry analysis has been 
developed to detect HbF and/or anti-D. Flow cytometry correlates 
well with KB test and it is considered the gold standard for the 
quantification of FMH [8]. 

Case Presentation
We present a case where a 30-year-old, gravida II, para I woman, 

with blood group 0 Rh D+ was admitted to the hospital at gestational 
week 35 due to reduced fetal movements. There was no known 
history of trauma, invasive procedures or other predisposing factors 
during pregnancy. The mother’s ABO typing showed mixed field 
when her erythrocytes were typed with anti-A (Figure 1), indicating 
the presence of blood group A fetal erythrocytes, together with the 
maternal, group O erythrocytes. The mother had not received any 
blood transfusion which could have explained the presence of group 
A erythrocytes in her circulation. Ultrasound examination revealed 
reduced amniotic fluid, estimated fetal growth restriction (-16% of 
the estimated weight at 35th gestational week) and increased median 
cerebral artery blood flow (Figure 2), indicating a distressed fetus 
with possible anaemia. A baby boy was delivered by caesarean section 
the same day. He was limp, pale and weighed 1954 g corresponding 
to -30% growth restriction, with Apgar score 6 and 7 at 5 and 10 
minutes respectively. The baby’s haemoglobin level was 2.7 g/dL. 
Fetomaternal haemorrhage (FMH) was confirmed by the presence of 
fetal erythrocytes in the maternal circulation by the KB-test drawn 
before delivery (Figure 3). The amount of fetal erythrocytes in the 
maternal circulation was estimated to 287 mL, which was interpreted 

Abbreviations
FMH: Fetomaternal Haemorrhage; KB: Kleihauer-Betke test; 

HbF: Fetal Haemoglobin; HbA: Adult Haemoglobin

Introduction
Small amounts of fetal erythrocytes may enter the maternal 

circulation in most pregnancies. The volume of such fetomaternal 
haemorrhage (FMH) is usually small (less than 1 mL in 96 percent 
of the pregnancies) and without clinical significance [1]. The cut-off 
volume for clinically significant FMH has been defined as >30 mL, 
occurring in approximately 3 out of 1000 pregnancies [2], and used 
as the threshold for the administration of anti-D prophylaxis, for the 
prevention of anti-D immunisation in Rh incompatible pregnancies. 
Severe FMH (>150 mL) leading to fetal anaemia, hydrops or stillbirth 
is relatively uncommon [3] and may present as decreased fetal 
movements, sinusoidal heart rate pattern, or fetal abnormalities 
[4]. Massive FMH may rarely occur without any predisposing event 
[5]. The ethology of FMH is unknown but it is thought to be multi-
factorial. Stillbirth, neonatal anaemia, cephalic version, abdominal 
trauma, preeclampsia, amniocentesis and caesarean delivery have 
been correlated to the presence of fetal erythrocytes in the maternal 
circulation [6]. The Kleihauer-Betke (KB) acid elution test is used to 
estimate the amount of fetal erythrocytes in maternal circulation. 
The test is based on the principle that fetal erythrocytes, containing 
fetal hemoglobin (HbF), are resistant to acid elution, while adult 
erythrocytes containing adult Hb (HbA) are sensitive. A formula is 
used to calculate the estimated amount of FMH, based on the number 
of fetal cells found. Although the Kleihauer-Betke test requires no 
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Abstract

Introduction: Fetomaternal haemorrhage (FMH) refers to the passage of fetal erythrocytes to the 
maternal circulation. In most pregnancies, small amounts of fetal erythrocytes can cross over to the 
maternal circulation without causing problems for the fetus. In rare occasions, the FMH can result in 
fetal anaemia or in fetal death. 

Case report: Here, we present a case where a 30-year-old, II gravida, I para, in gestational 
week 35 reported decreased fetal movements, leading to the diagnosis of severe FMH. The fetal 
haemorrhage calculated by Kleihauer-Betke test was estimated to 287 mL, causing a mixed-field in 
the mother’s ABO typing, as the mother and the baby had different blood types. Fetal anaemia was 
suspected and diagnosed by Doppler ultrasound, and emergency caesarean section was performed, 
saving the baby’s life. 

Discussion: Severe FMH is very rare, and may present as decreased fetal movements, together 
with sinusoidal fetal heart rate pattern. This condition requires rapid intervention such as intrauterine 
transfusions or emergency caesarean section. Assessment of fetal anaemia by Doppler ultrasound 
should be considered in mothers reporting decreased fetal movements.
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as either a chronic, slow bleeding over time or recurrent rapid blood 
loss. Macroscopic assessment of the placenta showed no pathology. 
Microscopic examination showed the presence of nucleated 

erythrocytes in fetal circulation, consistent with fetal anaemia. The 
mother’s hemoglobin level was 13.2 g/dL before delivery. Peri- and 
post-operative bleeding was estimated to 450 mL, and no extensive 
fluid replacement was given. Two days postpartum, her haemoglobin 
level was 9.8 g/dL, which may indicate a possible maternal haemolysis, 
due to the presence of high level of ABO- incompatible fetal red blood 
cells. 

The baby received several transfusions after birth. At the age of 8 
months, he was considered healthy and normally developing.

Discussion
Massive FMH may occur without any clinical history of trauma. 

As presented in this case, fetal anaemia was suspected due to reduced 
fetal movements, reported by the mother. In this case, the timing 
of the FMH is difficult to determine, but it probably occurred over 
a long period, making it possible for the fetus to “adapt”. A rapid 
intervention with caesarean section saved the baby’s life. Mixed-field 
in the maternal ABO typing was due to the different maternal and 
fetal ABO blood types, and illustrates the degree of FMH. Only the 
KB test was performed to detect fetal erythrocytes in the maternal 
circulation, as flow cytometric measurement of FMH is not available 
at our department. 

Conclusion
In conclusion, we present a case of severe, silent FMH diagnosed 

at gestational week 35, where the only clinical sign was decreased 
fetal movements reported by the mother. FMH may be difficult to 
suspect, in the absence of predisposing factors. This case supports 
the importance of awareness of reduced fetal movements in late 
pregnancy. The prompt examination by Doppler ultrasound revealed 
severe anaemia in the baby, and emergency caesarean section followed 
by blood transfusions in the postnatal period saved the baby’s life.
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Figure 1: Microscopy field of the Kleihauer-Betke test performed before the 
caesarean section. Arrows indicate the presence of fetal erythrocytes on a 
background of pale, maternal erythrocytes. The FMH was estimated to be 
approximately 287 mL.

Figure 2: Doppler assessment of the middle cerebral artery shows pathologi-Doppler assessment of the middle cerebral artery shows pathologi-
cally increased peak velocity, here at 103 cm/s, which is greater than the 95 
percentile (70 cm/s) at 35 weeks of gestation, indicating fetal anaemia.

Figure 3: Gel card ABO typing of the mother’s erythrocytes, showing mixed-
field in the upper area of the first column (arrow), due to the presence of A + 
fetal erythrocytes mixed with the mother’s O + erythrocytes, at the bottom of 
the same column.

http://www.ncbi.nlm.nih.gov/pubmed/3095989
http://www.ncbi.nlm.nih.gov/pubmed/3095989
http://www.ncbi.nlm.nih.gov/pubmed/2190367
http://www.ncbi.nlm.nih.gov/pubmed/2190367
http://www.ncbi.nlm.nih.gov/pubmed/26332994
http://www.ncbi.nlm.nih.gov/pubmed/26332994
http://www.ncbi.nlm.nih.gov/pubmed/26332994
http://www.ncbi.nlm.nih.gov/pubmed/15043456
http://www.ncbi.nlm.nih.gov/pubmed/15043456
http://www.ncbi.nlm.nih.gov/pubmed/15043456
http://www.ncbi.nlm.nih.gov/pubmed/10685227
http://www.ncbi.nlm.nih.gov/pubmed/10685227
http://www.ncbi.nlm.nih.gov/pubmed/10685227
http://www.ncbi.nlm.nih.gov/pubmed/20410781
http://www.ncbi.nlm.nih.gov/pubmed/20410781
http://www.ncbi.nlm.nih.gov/pubmed/22231030
http://www.ncbi.nlm.nih.gov/pubmed/22231030
http://www.ncbi.nlm.nih.gov/pubmed/22429383
http://www.ncbi.nlm.nih.gov/pubmed/22429383
http://www.ncbi.nlm.nih.gov/pubmed/22429383
http://www.ncbi.nlm.nih.gov/pubmed/22429383

	Title
	Abstract
	Abbreviations 
	Introduction 
	Case Presentation 
	Discussion 
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3

