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ABSTRACT 

Non-invasive prenatal diagnosis in maternal blood from placental has become the first-line test for the early detection of 

chromosomal aneuploidies. Amniocentesis remains the gold standard for the accurate diagnosis of any chromosomal aneuploidy. 

However, sometimes noninvasive prenatal tests can report inconclusive results which presents a dilemma for decision making. 

We report a case where fetal sex was inconclusive and confirmation by amniocentesis was performed on a couple. 
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MANUSCRIPT 

Introduction 

Non-invasive prenatal diagnosis (NIPT) has 

revolutionized the way prenatal screening can be done 

in an early, quick, and reliable manner since its first 

clinical use in 2011. Since its adoption in 2016 for use 

in all women regardless of age by the American 

College of Medical Genetics and Genomics, its use has 

been increasing worldwide as a first-tier method for the 

detection of chromosomal aneuploidies such as 

trisomies 13, 18 and 21 and sex chromosome 

aneuploidies such as monosomy X, XXX, XXY and 
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XYY (1). Importantly, pre-test and post-test genetic 

counseling should be offered to all couples regardless 

of their reproductive history. However, as NIPT 

involves the use of cells originating from the placenta 

in the maternal bloodstream there is the possibility of 

inconclusive results due to low fetal fraction or 

mosaicism. We must remember that the placenta is an 

organ generated exclusively during pregnancy for the 

blood supply and nutrients from mother to the fetus and 

vice versa. That said, placental cells will not always 

have the same ploidy of chromosomes as the fetus, 

and this can lead to this type of results due to the 

presence of probable confined placental mosaicism 

(CPM), fetal confined mosaicism (FCM) or mixed 

mosaicism (2,3) in up to 2% of all pregnancies (Figure 
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1). CPM is usually identified after the first trimester with 

invasive chorionic villus diagnosis and when 

mosaicism is detected, amniocentesis is performed to 

determine if the abnormal cell line is also present in 

fetal tissues. Amniotic fluid karyotype is usually 

reported as normal in most cases (72% to 87%) (4,5) 

In addition, CPM can also be found in cytogenetic 

studies of the placenta of euploid fetuses (6-8) and is 

recognized as a relevant source of false-positive 

results in NIPT (9,10). CPM can be classified into three 

subtypes (type 1, 2, and 3) depending on where the 

chromosomal abnormality is in the placenta (Figure 1)  

(Toutain et al., 2018). When the chromosomal 

abnormality is only found in the cytotrophoblast (and 

can be found after short-term culture villus examination 

(STC), it is CPM type 1. If the chromosomal 

abnormality is only found after a long-term villi culture 

(LTC), it is restricted to the mesenchymal nucleus of 

chorionic villi and is classified as type 2. Type 3 is 

defined as the presence of the abnormality in both the 

mesenchymal nucleus and the cytotrophoblast and can 

be found after LTC and STC analysis. As mentioned 

above, NIPT (and STC-villi) analyzes cytotrophoblast 

and therefore, NIPT can determine CPM type I and 

type III (11). 

 

Case presentation 

We present a case of a couple Gestation 2 

Abortion 1 where both are already of advanced age (38 

and 46 years respectively) where there was a previous 

molar pregnancy. They went to the medical geneticist 

for advice of a second pregnancy of 14.5 gestational 

weeks by in vitro fertilization (IVF) and in which they did 

not want to perform preimplantation genetic diagnosis 

for aneuploidies (PGT-A), only a NIPT was practiced at 

week 10.3 of pregnancy where they did not report 

aneuploidies, nor CNV's of the autosomal and sexual 

chromosomes,  however, fetal sex was reported as 

"Fetal chromosomal sex not defined by the presence of 

probable Y chromosome mosaicism" (Figure 2). They 

were provided with genetic counseling in the first 

instance and opted for amniocentesis to rule out the 

presence of mosaicism through a karyotype. 

Mosaicism at this stage is important to understand that 

it can be confined to placenta, confined to the fetus or 

mixed (Figure 1) where the result can have important 

consequences for the fetus and the course of 

pregnancy if no reported anomaly is verified, so 

amniocentesis is always necessary and that is why it 

still remains as the gold standard for a diagnostic 

method. Amniocentesis in the mother and fetus were 

performed by a maternal-fetal physician and sent for 

 

Figure 1.  From blastocyst cells to prenatal scenario. (A) Three different scenarios arise if only diploid cells are retrieved through biopsy in 
blastocyst stage. (B) When both diploid and trisomic cells are biopsied, three different scenarios can also arise. If the mosaicism is only 
found in the trophectoderm and not within the inner cell mass (ICM), confined placental mosaicim (CPM) type 1 develops. (C) If all biopsied 

cells appear to be trisomic, even in the ICM, as a result of trisomic rescue, the epiblast will eliminate the trisomic cells and will only consist 
of diploid cells, thus CPM type 2 or 3 can develop.Taken from Toutain et al., 2018. 
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analysis. The karyotype result was reported as 46,XY 

[30], which corresponds to a male fetus in 30 

metaphases (Figure 2).

Discussion 

Mosaicism is an anomaly that can occur in up to 

2% of cases. It is important to note that they can be of 

3 types depending on their embryological origin, thus 

giving 3 types, the CPM, FCM and generalized 

mosaicism. Regardless of whether it is a PCM, FCM or 

a generalized mosaicism, it can lead to serious 

problems in a pregnancy either spontaneously or by 

assisted reproduction techniques such as aneuploidies 

that are not compatible with life. In this case report, we 

demonstrate the importance of performing 

amniocentesis following a noninvasive prenatal test on 

maternal blood where fetal sex was reported as 

inconclusive. Amniocentesis is still the gold standard 

for determining with 100% accuracy the presence or 

absence of aneuploidies of autosomes and sex 

chromosomes when reported as inconclusive by 

probable mosaicism. In our case it was determined that 

it was a mosaicism confined to the placenta since only 

a single cell line was found in the fetal cells of the 

amniotic fluid. 

CONCLUSION 

Before a pregnancy performed by IVF, it is 

advisable to perform PGT-A as it can help drastically to 

make decisions. When performing a non-invasive 

prenatal test on maternal blood that is inconclusive, it 

is imperative to perform amniocentesis to rule out or 

verify the presence of mosaicism. 
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(a) (b) 
Figure 2. a.Non-invasive prenatal test in maternal blood where an undefined sex chromosome is observed (image courtesy of GD 

Technologies). B. Karyotype in amniotic fluid where a chromosomal complement of a normal 46, XY male  is reported in 30 metaphases 

(Karyotype courtesy of Genos Médica). 
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