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M.U. is a 32-year-old G2 P1 Caucasian female, who presented at 13 weeks’ gestation 
by LMP for first trimester combined screening.  The crown-to-rump length measurement 
was consistent with 11 weeks’ gestation.  The fetal body was noted to be small in 
comparison to the head and there was suspicion for ventriculomegaly. The placenta 
was noted to be thin.  The patient was offered chorionic villus sampling (CVS) due to 
the increased suspicion of digynic triploidy.  She declined CVS at this time but did agree 
to have NIPS performed.  NIPS was reported as “high-risk due to low fetal DNA fraction” 
but was otherwise uninformative.  The patient had a transcervical CVS performed two 
weeks later without complications.  A 14-cc blood sample was collected from the patient 
at that time after obtaining an informed consent as a part of an ongoing study (IRB 
#06488, Wright State University, Dayton, OH) to evaluate the ability of a novel high-
throughput microfluidic platform (LiquidScanTM Biofluidica Inc. San Diego, CA) to 
positively enrich circulating fetal cells (trophoblasts).  The sample was transported 
overnight from Dayton, Ohio to San Diego, California for processing. Routine 
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fluorescence in situ hybridization was performed on the enriched cell sample using 
chromosome enumerator probes (CEP) for chromosome X, Y, and 18 and locus specific 
identifier (LSI) probes for chromosomes 13 and 21 (Figures 1 and 2).  A total of 28 cells, 
which demonstrated triplicate chromosomal complement, were identified (Figure 1).  
Additionally, 13 cells were identified where the number of chromosomes was above that 
expected for triploidy (figure 2). Even though it is possible that these entities represent 
groups of cells, due to the very close apposition of the chromosomes, it is more likely 
that they represent multinucleate cells originating from the syncytiotrophoblast layer.  
FISH on the CVS sample demonstrated the same complement of chromosomes as the 
one done on the circulating trophoblasts.  The final result on the cultured fetal cells from 
the CVS sample confirmed the presence of 69,XXX.  The fetus died in the mid second 
trimester.   

To our knowledge, this is only the second report of prenatal evaluation of the fetal 
karyotype in circulating trophoblasts using FISH where the result revealed the presence 
of fetal triploidy.4  In our case, the circulating trophoblast FISH result clarified the 
specific type of aneuploidy in the setting where the NIPS result was non-specific (“high 
risk” without specifying the type of aneuploidy). Additionally, our results suggest that it 
may be possible to enrich multinucleate cells of fetal origin.  

Isolation of fetal cells from maternal circulation has been attempted now for many 
decades with variable success.  These efforts have been hampered by the relative rarity 
of the circulating cells.  There are primarily three types of fetal cells, which have been 
investigated: nucleated red blood cells, lymphocytes, and trophoblasts.  It is the 
trophoblasts that have been of the greatest interest in recent years.  Methods that have 
been employed to enrich fetal trophoblasts are numerous and are beyond the scope of 
this communication.  However, they are mostly comprised of maternal white blood cell 
depletion methods and positive enrichment strategies.1-4   

The enrichment method employed in this case was developed by Biofluidica, Inc. and is 
based on the use of a microfluidic platform.  It is a technique, which was originally 
developed to enrich circulating tumor cells.5 Briefly, the core technology of this platform 
consists of a programable microfluidic chip that captures target cells directly from whole 
blood or other body fluids without the need for preliminary gross separation.  The chip 
can be manufactured so its surface is covered with any antibody or combination of 
antibodies, which target specific antigens on the cell surface.  Whole blood is used 
without any additional preparation except for mixing the blood sample with a proprietary 
non-fixative preservative before it is sent to the laboratory to prolong viability of the 
target cells.  When blood is infused into the chip, target cells are selectively captured by 
the antibodies and remain on the chip while other blood components are extruded from 
the chip.  In this case, mouse anti-huEpCAM antibody was used.  The captured cells 
are eluted from the microfluidic chip following enzymatic release from the microfluidic 
surface and prepared for future evaluation such as immunocytochemical (ICC) 
fluorescence staining, FISH, and qPCR. We consider captured cells with positive 
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fluorescent stain for CK7 and CD45 negative as likely of fetal origin.  We acknowledge 
that the number of fetal cells, both mononucleate and multinucleate, could have been 
enhanced by the fact that CVS was performed prior to the blood draw.   We also 
recognize that much remains to be done to fully evaluate the potential of the 
methodology used in this case report.  However, we believe that this does show that 
microfluidic technology may become clinically useful in the future. 
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Figure legends: 

Figure 1.  
 

a. Maternal cell (60x magnification).  Note that CEP probes for both Y and X 
chromosomes were used.  In the absence of the Y chromosome, only the aqua 
probe for DXZ1,  Xp11.1-q11.1, is seen on two X chromosomes. 

b. Fetal cell (60x magnification). Note that CEP probes for both Y and X 
chromosomes were used.  In the absence of the Y chromosome, only the aqua 
probe for DXZ1,  Xp11.1-q11.1, is seen on three X chromosomes. 

c. Fetal cell (60x magnification).  LSI probes for chromosomes 21 (orange) and 13 
(green) were used.  Note three signals for each.  

d. Fetal cell (60x magnification).  LSI probe for chromosomes 21 (orange) and CEP 
probe for chromosome 18 (aqua) were used.  Note three signals for each.  

 
Figure 2.  
 

a. Fetal cell (60x magnification).  LSI probes for chromosomes 21 (orange) and 13 
(green) were used.  Note multiple signals for each raising the suspicion of a 
multinucleate cell.  

b. Fetal cell (60x magnification).  LSI probe for chromosomes 21 (orange) and CEP 
probe for chromosome 18 (aqua) were used. Note multiple signals for each 
raising the suspicion of a multinucleate cell.  
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Figure 1. 

a. Maternal cell (60x magnification).  Note that CEP probes for both Y and X chromosomes were used.  In 
the absence of the Y chromosome, only the aqua probe for DXZ1,  Xp11.1-q11.1, is seen on two X 

chromosomes. 
b. Fetal cell (60x magnification). Note that CEP probes for both Y and X chromosomes were used.  In the 

absence of the Y chromosome, only the aqua probe for DXZ1,  Xp11.1-q11.1, is seen on three X 
chromosomes. 

c. Fetal cell (60x magnification).  LSI probes for chromosomes 21 (orange) and 13 (green) were used.  Note 
three signals for each. 

d. Fetal cell (60x magnification).  LSI probe for chromosomes 21 (orange) and CEP probe for chromosome 
18 (aqua) were used.  Note three signals for each. 
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Figure 2. 

a. Fetal cell (60x magnification).  LSI probes for chromosomes 21 (orange) and 13 (green) were used.  Note 
multiple signals for each raising the suspicion of a multinucleate cell. 

b. Fetal cell (60x magnification).  LSI probe for chromosomes 21 (orange) and CEP probe for chromosome 
18 (aqua) were used. Note multiple signals for each raising the suspicion of a multinucleate cell. 
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