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SUMMARY

Introduction Mosaic monosomy 20 is a rare chromosomal aberration, without characteristic clinical
features. We present a case of a fetus with monosomy 20 mosaicism revealed after prenatal ultrasound
detection of anhydramnios and multiple anomalies.

Case outline The second pregnancy of a 33-year-old woman, was terminated at 23rd gestational week,
because of the multiple fetal anomalies and anhydramnios, detected by ultrasound. The autopsy of a
female fetus revealed multiple congenital anomalies: ventriculomegaly, bilateral choroid plexus cysts,
perivascular gliosis in periventricular region of cerebri, hydropericardium, severe cardiomegaly, severe
myocardial hypertrophy, hydrothorax, glandular/canalicular stage of fetal lung development, bilateral
renal and ureter agenesis (Potter syndrome), bladder aplasia, agenesis of the uterus, fallopian tubes and
proximal vagina and valgus deformity of left foot (pes valgus). Fetal growth was adequate for gestational
age with no craniofacial dysmorphia or radiographically visible anomalies of the skeleton, without signs
of infection. The umbilical cord was too long for gestational age — 48 cm. Analysis of fetal karyotype from
fetal blood sampling revealed monosomy of chromosome 20 in 10% of analyzed cells in metaphase.
Conclusion Revealing the genetic basis of fetal anomalies is at outmost importance not only for further

evaluation of pregnancy, but also for proper genetic informing of patients.
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INTRODUCTION

Chromosomal mosaicism is the presence of two
or more genetically distinct cell lines. It may
occur in various genetic changes, including
chromosomal aberrations, single-nucleotide
variations or small insertions/deletions. Such
changes can either go unnoticed or underlie
genetic diseases. Chromosomal mosaicism may
refer to the presence of two or more different
abnormal cell lines (e.g., aneuploid/aneuploid),
or a normal and an abnormal cell line (e.g., eu-
ploid/aneuploid) [1].

Mosaicism happens because a mutation oc-
curs after the zygote is created. Frequent mitotic
errors after fertilization contribute to prevalent
aneuploidy in human embryos, including cell
cycle dysregulation, defective chromatid cohe-
sion, and centrosome overduplication [2, 3].

The fitness consequences of mosaicism are
less precise than those of meiotic origin - an-
euploidy. Just because an embryo is a mosaic
does not mean those cell lines will propagate
throughout development. The influence of mo-
saicism during development may depend on
the degree of aneuploidy, the tissues involved,
and the particular chromosome complement.
While mosaicism is associated with adverse
pregnancy outcomes, some mosaic embryos
are viable, and low-level mosaicism may be a
regular feature of human development [3].

Chromosomal mosaicism in pregnancies
and live births has been reported for cytoge-
netic aberrations, including trisomies, mono-
somies, deletions, duplications and other rare
alterations. Mosaicism with the loss of an entire
autosome is extremely rare in liveborn babies.

We present a case of a fetus with monosomy
20 mosaicism revealed after prenatal ultra-
sound detection of anhydramnios and multiple
anomalies.

Ethical approval was obtained by the Ethics
Committee of the University Clinical Center
of Serbia, and the study followed Helsinki
Declaration principles (Number 68/14).
Written consent was obtained from the patient
to publish this case report and any accompany-
ing images.

CASE REPORT

A 33-year-old woman, at 21st gestation week
of her second pregnancy, was referred to
our clinic because of multiple fetal abnor-
malities diagnosed at her prior hospital. The
couple was both healthy and not consan-
guineous. They had one healthy child and
no family history of genetic diseases or con-
genital malformations. The mother denied
being exposed to teratogenic agents or irra-
diation during the pregnancy. First-trimester
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Figure 1. Phenotype of a fetus with mono-
somy 20 mosaicism

Figure 4. Severe cardiomegaly and myocardial hypertrophy

screening for aneuploidies revealed the low-risk range. No
prenatal invasive test was indicated before the patient was
observed.

At referral, a fetal comprehensive transabdominal ul-
trasound exam was performed at 22 weeks of gestation
by two experienced maternal-fetal medicine physician
sonographers.

Ultrasound examination showed an anhydramnios,
ventriculomegaly, bilateral choroid plexus cysts, pleural
effusions, fetal heart failure and bilateral renal agenesis.

A sample of fetal blood was analyzed for chromosome
abnormalities. The sample was taken by cordocentesis and
processed using standard techniques. All specimens were
G-banded using trypsin — Giemsa. One hundred meta-
phase cells were analyzed for chromosomal constitution. In
10 cells (10%), monosomy of chromosome 20 was found,
so the karyotype was 45, XX,-20/46, XX (10%:90%). In
addition, the parental karyotypes were normal.

On the parent’s demand, after genetic counselling and
ethics committee approval, the pregnancy was terminated.

Autopsy of a female fetus after inducted abortion (with
Prostaglandin E2 and Prostaglandin E3) revealed multiple
anomalies: ventriculomegaly, bilateral choroid plexus cysts,
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Figure 3. Bilateral renal and ureter agenesis,
bladder aplasia, agenesis of the uterus, fal-
lopian tubes, and proximal vagina

perivascular gliosis in periventricular region of cerebri,
hydropericardium, severe cardiomegaly, severe myocardial
hypertrophy, hydrothorax, glandular/canalicular stage of
fetal lung development, bilateral renal and ureter agenesis
(Potter syndrome), bladder aplasia, agenesis of the uterus,
fallopian tubes and proximal vagina and valgus deformity
of left foot (pes valgus) (Figures 1-4). Fetal growth was
adequate for gestational age with no craniofacial dysmor-
phia or radiographically visible skeleton anomalies without
signs of infection. The umbilical cord was too long for the
gestational age — 48 cm.

DISCUSSION

Historically, prenatal diagnosis has focused on detecting
chromosomal abnormalities, particularly trisomy 21, using
metaphase karyotype.

Pathological biomarkers of the fetus are routinely col-
lected via percutaneous umbilical cord blood sampling.
The key applications of this procedure are diagnosis and
identification of fetal infections, karyotype analysis, diag-
nosis of hematologic conditions, fetal growth retardation,
and metabolic analysis. This procedure has become more
popular recently since it provides direct data on fetal blood
status [4].

Clinical testing to determine the underlying etiologi-
cal factors involved in fetal death currently involves the
complex integration of family and obstetric history, ra-
diographic imaging and macroscopic and histological
examination of the body and placenta, along with labora-
tory investigations such as biochemistry, microbiology and
genetic testing [5]. Failure to detect low-level mosaicism is
a concern since microarrays for detecting genomic imbal-
ances have supplanted karyotyping as the first genomic
investigation for patients with developmental delay or
multiple congenital anomalies.
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A fetal autopsy is the backbone for fetal phenotyping
in the molecular era and contributes to the limited data
on fetal phenotypes of various genetic disorders. Reverse
phenotyping requires detailing fetal characteristics, includ-
ing dysmorphism, that may not be apparent on ultrasound.
Thus, fetal autopsy plays an essential role in better un-
derstanding phenotypic and genotypic relationships and
complements the field of molecular autopsy in diagnosing
genetic diseases [6].

To our knowledge, only five cases of liveborns with
monosomy 20 mosaicism have been previously reported.
In most cases, only peripheral blood was sampled. The
phenotype of patients with monosomy 20 mosaicism
ranged from clinically normal to delayed motor and in-
tellectual development, with mild dysmorphic signs and
asymmetry. There were no common abnormalities except
for an intergluteal cleft asymmetry. There was no correla-
tion between the percentage of aneuploid cells in cultured
lymphocytes and the severity of the phenotype in the five
patients with monosomy 20 mosaicism, with the highest
percentage (25%) found in a normal woman [7, 8].

Stefanou et al. [9] found a significant number of mono-
somy 20 cells (39 out of 50) in the urine sediment of a
boy with bilateral vesicoureteric reflux. They suggested
that monosomy 20 causes renal tract abnormalities and
trisomy 20. Our case supports this thesis since the fetus
we examined had bilateral agenesis of kidneys and ureters,
with secondary aplasia of the bladder [9].

Mosaicism arises from mitotic errors occurring after
fertilization, during post-zygotic development, usually af-
ter the first three cleavage divisions. The best-characterized
types of mitotic errors resulting in mosaicism are sister
chromatid malsegregations: anaphase lagging, mainly
resulting in one normal and one monosomic daughter
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cell, and non-disjunction, leading to reciprocal trisomic
and monosomic daughter cells [10]. The observation that
monosomies are commonly found without reciprocal tri-
somies in mosaic embryos indicates that anaphase lag-
ging might be more frequent than non-disjunction during
mitotic errors [11, 12, 13]. The specific method by which
mosaicism arises can result in distinctly different outcomes
because the impact on fetal development depends on the
percentage of mosaicism, specific chromosomes involved,
monosomy versus trisomy and inclusion of complete or
segmental chromosome mosaicism [11, 12, 13]. We assume
that mosaicism anaphase lagging occurred in the case of
monosomy 20. If the mosaicism resulted from a cell divi-
sion error after fertilization, recurrence risk for the mosaic
chromosome is very low.

The devastating impact of pregnancy loss, terminations
and perinatal death on families and the wider community
is often compounded by the uncertainty of the cause of
death and the subsequent recurrence risk for future preg-
nancies [5].

We should agree with McCoy [3] that future research
should focus on understanding the risks associated with
various forms of mosaicism to guide the implementation
of genetic screening approaches.

Percutaneous blood sampling allows direct access to the
fetal circulation, thus spreading new prenatal diagnosis and
therapy areas. Revealing the genetic basis of fetal anomalies
is of foremost importance not only for further evaluation
of pregnancy but also for proper genetic informing of pa-
tients. Identifying a genetic diagnosis in the fetus is valu-
able to aid in pregnancy management decisions and can
be critical for the medical management of the newborn.
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AyToncujcku Hanasm ¢petyca ca MO3aUuyHOM MOHO30MMjOM Xpomo3oma 20

Cpbosby6 Munuhesuh'?, Jacmita Taguh', Crawa Kpacuh?, CreBaH Penauy', bojaHa Metposuh’
'YHUBep3nTETCKI KNUHNYKK LieHTap Cpbuje, KnuHuKa 3a ruHekonorujy 1 akylepctso, beorpag, Cpbuja;

*Yuueep3uteT y beorpagy, Megnumncku ¢pakyntet, beorpag, Cpbuja;
*MHcTuTyT 3a Majky 1 fete, [p BykaH Yynuh', Beorpag, Cpbuja

CAXETAK

YBopg Mo3anyHa MoOHO30MMja Xpomo3oma 20 je peTka Xpo-
MO30McKa abepauuja, Koja Hema KapaKTePUCTYHY KITMHNYKY
cnuKy, 6yayhu aa oHa 3aBucK of npoLieHTa abepaHTHYX henvja
Yy Pa3NunTUM TKMBMMA.

Mpukas 6onecHuka [lpyra TpyaHoha 33-roguiime xeHe
NPeKnHyTa je y 23. rectaumjckoj Hefilesby 360r BULIECTPYKMX
aHoMasnuja nioja 1 HefocTaTKa N0A0BE BOAE, OTKPVBEHUX
YNTPa3BYyYHMUM Npernesom. AyToncujom niopa *XeHCKor nosna
yTBphHEHO je nocTojarbe BULIECTPYKMX YpoheHnx aHoManu-
ja: MoTepoB cuHApPOM — 6unaTtepanHa areHesuja 6ybpera u
ypeTtepa ca ceKyHAapHOM annasunjom mokpahHe 6elmke;
areHesuja ytepyca 1 BarviHe; LcTe XOPOUAHOr NneKcyca;
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BEHTpuKynomeranuja. MNnog je 6o ogrosapajyher nHTpay-
TePyCHOF pacTa 3a rectauujcKy ctapocT, 6e3 kpaHuodaLujanHe
arcmopduje, 63 pagnosNoLLKI BUATBUBUX aHOManwja CKeneTa,
Ca 3HauMma nHcybuLMjeHLje cpLa TELIKOF cTeneHa, 6e3 3Ha-
KoBa nHoekuuje. lNynuyaHa Bpnua 6una je npeBenvke AyKunHe
3a rectaumjcKy ctapocT — 48 cm. AHanv3a KapyuoTuna nnoga v3
y30pKa deTanHe KpBY OTKPUA je MOHO30MUjy Xpomo3oma 20
y 10% aHanu3mpaHux henwvja y metadasu.

3akrbyuak YTBphrBatbe reHeTMYKe OCHOBE KOHTeHUTaNHUX
aHOManuja BaXkHO je Kako paju Aarbe eBanyauuje TpygHohe,
TaKo 1 360r NCNPaBHOT FreHEeTUYKOT MHPOPMMCatba NaLmjeHaTa.

KrbyuHe peun: peTyc; ayToncuja; MOHO30MMja Xpomo3oma 20
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