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Detection of Fetal DNA in a Cell Pellet after

Centrifugation of Mountant

ABSTRACT: In order to obtain fetal cells (e.g., for paternity cases) after abortion, the centrifugation of mountant (in our case formalin) may be
tried when the DNA examination of the fixed tissueitself gives limited or no (or not enough) information. The fixed tissue was microscopically neg-
ative for fetal cells and gave no satisfactory results when examined for DNA. Centrifugation of approximately 50 mL of reddish colored formalin
resulted in acell pellet that was examined for DNA, which gave enough information to confirm a case of sexual abuse.
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Paternity testing is regularly done with blood samples or other
biological material obtained from the involved persons. If a preg-
nancy is the result of a sexua assault, an abortion will possibly be
induced. Then, the DNA profile of the child must beclarified by the
examination of fetal tissue from the abortion materia (1-3). The
differentiation of maternal and fetal tissue may be easy if macro-
scopically possible (2). Another possibility isamicroscopicaly as-
sisted isolation of fetal tissue prior to the examination (3).

Case Report

A 14-year-old girl was brought to the gynaecological clinic by
an emergency transport because of massive vaginal bleeding
(spontaneous abortion). Therapeutically, a curettage was done.
This abortion material was sent to the Institute of Pathology, rou-
tinely fixed in formalin and microscopically examined. Fetal mate-
rial was not identified, so it must be concluded that the fetus was
lost during the spontaneous abortion. Initially, the girl aleged a
colleague wasthefather, but later implicated her father. Because of
this alegation, the tissue material was submitted to the laboratory.
Comparative blood samples from the alleged father of the tissue
material (who is additionally the father of the girl) and the girl her-
self were available.

Material and Methods

Thetissuefixedinformalin for approximately three months was
sent to our laboratory and classified as spongious and connective
tissue (Table 1) (at total with adiameter of 8.5 cm, macroscopically
identifiable as placental tissue), which resulted from the curettage
and was fixed in approximately 50 mL now reddish formalin. Tis-
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sue samples of approximately 5 mm in diameter were used for
DNA examinations. Since there was no macro- and microscopi-
cally identified fetal material in the red colored formalin solution,
an additional examination was conducted. Therefore, the formalin
was centrifuged (4000 rpm, 15 min) and the cell pellet, obtained af -
ter centrifugation, examined aswell (Table 1). The DNA extraction
was performed using a phenol/chloroform method (4). PCR was
performed with the AmpF¢STR®SGM Plus® Kit (Applied Biosys-
tems, Weiterstadt, Germany), genRES® MPX-2 Kit (Serac, Bad
Homburg, Germany), and the PowerPlex® 16 Kit (Promega,
Mannheim, Germany) according to the manufacturers' protocols
on a 310 Genetic Analyser (Applied Biosystems, Weiterstadt, Ger-
many). Quantification of DNA was not performed.

Results

The results of the DNA examinations are summarized in Table
1. The examination of the spongious and connective tissue did not
provide enough data to give an expert’s opinion on paternity.

The mixtures observed in the cell pellet confirm the presence of
maternal and fetal DNA. The alleles that do not belong to the
mother could be found in the DNA profile of the alleged offender.
The homozygote and heterozygote states may not be the result of
an alelic drop out, but could be a mixture, which is not detectable
because of the similarities in the parents’ DNA profile. The aver-
age peak height for the alleles was greater than 100 RFU, as a
result, it appears that alelic drop out did not occur. A paternity in-
dex was not calculated, because it was not possible to determine
definitely the fetal genotype.

Discussion

In cases of questioned paternity, the differentiation of maternal
and fetal tissue to prevent a mixture or an overwhelming maternal
state (3) could be a problem, which arises if abortion tissue is ex-
amined. In our case, the microscopical examination prior to the
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DNA examinations showed no fetal tissue. The fetal tissue was
most likely lost in a prior state of the spontaneous abortion, so the
curettage only reveal ed residues of the early placenta. These tissue
components did not contain microscopically identifiablefetal cells.
The centrifugation of the formalin in which the tissue was stored
for about three months prior to DNA examinations led to a clearly
visible cell pellet, which was used for DNA examinations. These
examinations showed an indisputable DNA mixture, whichisonly
explainable by a mixture of maternal and fetal cells. The formalin
must thus have contained fetal cells. The presence of maternal
DNA in the cell pellet is explainable by detachment of cells from
the compact tissue or by blood contamination when the fresh curet-
tage material was given into the formalin. Thismay additionally be
asource for fetal cells, even if the single cells or little cell groups
could not be seen by microscopical examination.

The problems of DNA examinations of formalin fixed tissue,
paraffin blocks, and stained tissue are generally known (5-7). For-
malinleadsto aDNA degradation (7). Fixation times of about three
months may result in a complete loss of detectable nuclear DNA.
Why the cell pellet gave acomparably good DNA examination re-
sult while the compact tissue was mostly negative for DNA must
remain open for discussion. Possibly thisis dueto ahigher absolute
number of cells in the formalin compared to the used tissue
samples.

As could be demonstrated, it may be helpful just to try even un-
usual methods. Without this additional information the expert opin-
ion that the father of the girl could not be ruled out as the father of
the unborn child would otherwise not have been possible.
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