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Chapter 9 

First trimester non-invasive prenatal diagnosis of triploidy 

Irene M. de Graaf, Saskia M.C.A. van Bezouw, Marja E, Jakobs, Nico J. Leschot, Hans 

A. Zondervan, Caterina M. Bilardo, Jan M.N. Hoovers 

We report a case of fetal triploidy in which fetal nucleated red blood cells were isolated 

from the maternal peripheral circulation at 12 weeks gestation. FISH analysis with X 

and Y specific probes revealed three hybridisation signals for the X chromosomes in 14 

cells. The karyotype as established after CVS was shown to be 69,XXX. Two other 

non-invasive first-trimester screening methods were also evaluated. The serum markers 

pregnancy associated plasma protein A (PAPP-A) and the free ß-chain of chorionic 

gonadotrophin (free-ß-hCG) were both shown to be decreased in the same blood 

sample. An enlarged nuchal translucency (5 mm = > 95th centile) was seen at 13+ weeks 

of gestation. 

Prenatal Diagnosis (1999), 19: 175-177. 
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Introduction 

The current invasive methods in prenatal diagnosis for fetal aneuploidy, chorionic villus 

sampling and amniocentesis, carry a risk of procedure-related fetal loss. An additional 

disadvantage of amniocentesis is the relatively late moment of diagnosis. The main 

indication in the Netherlands at present is maternal age of 36 years and older. Research 

in prenatal diagnosis is directed towards the development of alternative, non-invasive 

and effective early screening methods for fetal aneuploidy. 

Measurement of the nuchal translucency thickness between 11-14 weeks of gestation 

can identify up to 77% of the fetuses with Down syndrome (Pandya et al, 1995). Even 

higher detection rates can be obtained by adding first-trimester serum screening. In fact, 

the combination of the measurement of the free ß-chain of human chorionic 

gonadotrophin (free ß-hCG), nuchal translucency thickness and maternal age is reported 

to detect 58- 85% of Down syndrome cases, at a false positive rate of 5% (Scott et al, 

1996; Noble et al, 1995; Zimmerman et al, 1996). 

Fetal nucleated cells isolated from the maternal circulation are a possibility in non

invasive genetic diagnosis. Aneuploidy is reported to be detected by analysis of fetal 

nucleated red blood cells from the maternal circulation (Bianchi et al, 1992; Gänshirt-

Ahlert et al, 1993). At the present state of knowledge it is still unknown whether fetal 

cells isolated from the maternal blood are usable as prenatal diagnostic test. Most 

probably it will be shown to be a screening test only (Leschot, 1996). 

Here we describe the isolation of fetal nucleated red blood cells from the maternal 

circulation in a case of fetal triploidy. Moreover fetal nuchal translucency measurement 

and the values for serum markers are evaluated. 

Case report 

A 36-year old pregnant woman attended our outpatient clinic for prenatal diagnosis 

because of a maternal age indication. At ultrasound scan for dating the CRL measured 

30 mm, corresponding to a gestational age of 9 weeks and 6 days. At 12+ weeks 

transcervical chorionic villus sampling (CVS) was performed. The ultrasound 

examination showed a CRL of 42 mm, which was smaller than expected from the first 

scan. A nuchal translucency of 2.2 mm was found, corresponding to the 90' centile for 

the measured CRL (Pajkrt et al, 1995). For research purposes 30 ml maternal peripheral 

blood was taken after the invasive procedure. This blood was processed for serum 

screening and search for fetal cells without knowledge of clinical findings. Nine days 

later, at a gestational age of 13+2 weeks, the CRL was 50 mm, which is below the 5' 

centile for gestation, and the nuchal translucency had grown to 5 mm (> 95' centile). 
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Fetal cells in triploidy 

Striking features were a relatively large head compared to the small rump, folded hands 

suggestive for syndactyly and little amniotic fluid (figure 1). The placenta appeared to 

have a normal texture without cystic areas. Doppler investigation of both the aorta and 

umbilical artery showed a reversed flow, indicating extremely high resistance at the 

placental level. Also the flow velocity waveform profile from the ductus venosus was 

abnormal and suggestive for increased heart strain. 

Chromosome analysis of chorionic villi showed triploidy (69,XXX) in all cells (n=10). 

The pregnancy was terminated on the patients request by dilatation and suction at 14+ 

weeks of gestation. At pathological examination of the fetal tissues no obvious 

abnormalities were found. The placenta showed an immature aspect with irregularly 

formed villi and throphoblast inclusions as has been described in triploidy (Fukunaga, 

1994). 

In 20 ml maternal blood that was taken for research purposes fetal nucleated red blood 

cells (NRBC) were isolated using an enrichment protocol described by Saunders et al. 

(1997), followed by semi-automated scanning and FISH-evaluation (Ravkin et al, 

1998). By automated microscopy 15 cells were selected as candidate fetal nucleated red 

blood cells, based on aspecific nuclear staining (DAPI) and fetal haemoglobin staining 

(immunocyto-chemical binding to the gamma chain (Oosterwijk et al, 1996). FISH 

analysis with CEP X/Y Dual Probe Assay (Vysis) revealed 3 X-signals in 13 cells 

(figure 2). 

Figure 1. Fetus, at a gestational age of 

13+2 weeks, showing an enlarged nuchal 

translucency and a relatively large head 

compared to the small rump. 

Figure 2. FISH with CEP X/Y Dual 

Assay (Vysis), showing 3 signals 

for the X-chromosome. 
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In the remaining 10 ml maternal blood the concentrations of pregnancy associated 

plasma protein A (PAPP-A) and free-ß-hCG were measured. To determine the 

concentration of PAPP-A the DELFIA® Research Reagents for PAPP-A CR61-105 kit, 

manufactured by Wallac, was used. To determine the free-ß-hCG concentration the 

DELFIA® hAFP/Free hCGß dual kit, manufactured by the same company, was used. 

The concentration of PAPP-A was very low (<25 mlU/L), corresponding to a MOM-

value of <0.01. The concentration of free-ß-hCG was also decreased : 20.6 ng/ml ( 0.46 

MOM). The concentration of alpha-foeto-protein (AFP) was increased; 79 U/ml (6.3 

MOM). 

Discussion 

This is the first report in which fetal aneuploidy is detected in fetal nucleated red blood 

cells isolated from the maternal peripheral circulation, using the enrichment method 

described by Saunders et al. (1997). Triploidy was previously diagnosed in fetal NRBC 

isolated from maternal blood. Pezzolo et al. (1997) found in 30% of the selected cells 

by triple density gradient and Magnetic Activated Cell Sorting (MACS) three 

hybridisation signals with both 21- and 18-specific probes. The fetus was shown to have 

a 69.XXY karyotype. A relatively high number of isolated fetal nucleated red blood 

cells in maternal blood has been suggested to be associated with fetal chromosomal 

abnormalities (Gänshirt-Ahlert et al, 1993). This observation may imply that 

placentation or immune responses at the feto-maternal interface are fundamentally 

different in chromosomally abnormal pregnancies compared to normal pregnancies 

(Bianchi, 1994). 

In our case maternal blood was taken after an invasive procedure had been carried out. 

In our experience the number of fetal cells found in blood samples taken before the 

invasive procedure is very low. To test our isolation procedure we took blood after the 

invasive procedure in a group of 50 pregnant women. The pregnancy described here 

was in this series. It has been suggested that an invasive procedure causes a feto-

maternal transfusion (FMT) and that therefore more fetal cells are present in the 

maternal circulation. The finding of a high concentration of serum AFP (6.3 MOM) can 

be explained by FMT due to the invasive procedure. However, spina bifida or 

exomphalos, which can be found in triploidy, could not be excluded as cause of the high 

AFP concentration, although these defects were not seen at ultrasound examination. 

Also Jansen et al. (1997) found significantly more fetal cells and higher AFP 

concentrations when blood sampling was carried out after an invasive procedure. They 

conclude that the plasma FMT estimated on the basis of AFP concentrations may not 
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reflect a transfusion of a comparable volume of whole blood, because the number of 

fetal nRBC detected after an invasive procedure is relatively low. This lower than 

expected number of fetal NRBC might be explained by removal of these cells by the 

maternal immune system, or by an inefficient isolation procedure. The suggestion, that 

there is a continuous degradation of fetal cells in the maternal circulation, is supported 

by the findings of Bianchi et al. (1997), who could not detect a difference in the 

quantity of fetal DNA before and after invasive procedures. More research is needed to 

further clarify these aspects. 

Based on these results, we conclude that with the previously described first trimester 

non-invasive screening methods for Down syndrome, fetuses with triploidy will be 

identified as well. Before the isolation of fetal cells from the maternal circulation can be 

introduced as non-invasive diagnostic test, or even as screening method, much more 

basic research is needed. 
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