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a b s t r a c t

Objective: We present prenatal diagnosis of mosaic isochromosome 20q [i(20q)] at amniocentesis, and
we review the literature.
Case report: A 36-year-old woman underwent amniocentesis at 17 weeks of gestation because of
advanced maternal age. Amniocentesis revealed a karyotype of 46,XY,i(20)(q10)[27]/46,XY[29]. Prenatal
ultrasound findings were unremarkable. The parental karyotypes were normal. Repeat amniocentesis
was performed at 20 weeks of gestation. During repeat amniocentesis, array comparative genomic hy-
bridization (aCGH), interphase fluorescence in situ hybridization (FISH) and quantitative fluorescent
polymerase chain reaction (QF-PCR) assay were performed on uncultured amniocytes, and conventional
cytogenetic analysis, interphase FISH and aCGH were performed on cultured amniocytes. In the repeat
amniocentesis, the cultured amniocytes revealed a karyotype of 46,XY. Interphase FISH analysis showed
the i(20q) signal in 5.2% (5/96) of the uncultured amniocytes compared with 2% in the control, and in
0.98% (1/102) of the cultured amniocytes compared with 2% in the control. aCGH detected no genomic
imbalance in both uncultured and cultured amniocytes. QF-PCR analysis excluded uniparental disomy 20.
At 38 weeks of gestation, a healthy 2870-g male baby was delivered with no phenotypic abnormality. The
postnatal blood karyotype was 46,XY. FISH analysis on urinary cells showed 2.1% (2/95 cells) mosaicism
compared with 1.9% (2/105 cells) in the control.
Conclusion: Mosaic i(20q) at amniocentesis is a benign condition associated with a favorable outcome in
most cases and can be a cell culture artifact confined to cultured amniocytes. Molecular cytogenetic
analysis using uncultured amniocytes is useful for rapid confirmation. Prenatal diagnosis of very high
percentage of mosaicism for i(20q) at amniocentesis should alert the presence of fetal structural ab-
normalities. Prenatal diagnosis of mosaic i(20q) at amniocentesis should include a detail examination of
fetal brain and spine.
© 2019 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an
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Introduction

Mosaic isochromosome 20q [i(20q)] detected at amniocentesis
has been known to be a benign condition in most reported cases.
We previously reported prenatal diagnosis of mosaic i(20q) in six
cases [1e6] and found cytogenetic discrepancy between uncultured
amniocytes and cultured amniocytes [3e6]. Here, we present an
additional case with a favorable outcome.
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Table 1
Reported cases of mosaic 46,i(20q) at amniocentesis.

Cases and karyotype of amniocytes Proportion of
abnormal cells
or colonies

Confirmatory studies Phenotype

Chodirker and Jenkins [7] 46,XY/46,XY,i(20q) 20% 46,XY: fetal blood, postnatal blood, foreskin Normal
Begleiter et al. [8] 46,XX/46,XX,i(20q) 57% 46,XX[126]/46,XX,i(20q)[1]: fetal blood

46,XX: postnatal blood
Normal

Priest et al. [9] 46,XX/46,XX,i(20q) 23% 46,XX: fetal blood, postnatal blood Normal
Richkind et al. [10]
Case DC 46,XX/46,XX,i(20q) 28% 46,XX: fetal blood Normal
Case SF 46,XY/46,XY,i(20q) 14% 46,XY: fetal blood Normal
Case KK 46,XY/46,XY,i(20q) 15% 46,XY: fetal blood Normal
Case KR 46,XX/46,XX,i(20q) 61% 46,XX: fetal blood Normal
Case SW 46,XX/46,XX,i(20q) 25% 46,XX: fetal blood Normal
Chernos et al. [11] 46,XX/46,XX,i(20q) 62% No Diaphragmatic hernia, ventricular

dilation, a large calvarium,
anophthalmia, craniofacial
dysmorphism, a single umbilical artery

Djalali et al. [12] 46,XX/46,XX,i(20q) 81% 46,XX: fetal blood Normal
Cooper et al. [13] 46,XY/46,XY,i(20q) 16% 46,XY: postnatal blood Normal
Kershner and Donnenfeld [14]
Donnenfeld and Kershner [15]
Case 1 46,XX/46,XX,i(20q) 42% 46,XX: postnatal blood, skin Nasofrontal protrusion identified as

benign dermoid cyst; normal
development after surgery

Case 2 46,XX/46,XX,i(20q) 75% 46,XX: postnatal blood, skin, placenta Normal
Hsu et al. [16]
Crandall, case VIb-4 46,XX/46,XX,i(20q) 56% 46,XX: placenta Normal
Howard-Peebles, case VIb-8 46,XX/46,XX,i(20q) 17% 46,XX: fetal blood Normal
Miller, case VIb-9 46,XY/46,XY,i(20q) 26% No Normal
Miller, case VIb-10 46,XY/46,XY,i(20q) 28% No Normal
Richkind, case VIb-18 46,XY/46,XY,i(20q) 16% No Normal
Richkind, case VIb-19 46,XY/46,XY,i(20q) 31% No Normal
Dupont et al. [17] 46,XX/46,XX,i(20q) 42% 46,XX: fetal blood Normal
Pfeiffer et al. [18] 46,XY/46,XY,i(20q) 90% 46,XY: fetal blood, postnatal blood, placenta, skin

46,XY [18]/46,XY,i(20q) [13]: umbilical cord
FISH: 6% mosaicism in buccal smear, 13.7%
mosaicism in urinary sediment

Scars on the scalp, orbital cysts with
coloboma of the papilla,
dyssegmentation of the thoracic spine

Storto and Diehn [19] 46,XY/46,XY,i(20q) 12% No Normal
Chen [1] 46,XX/46,XX,i(20q) 50% 46,XX: fetal blood, postnatal blood, skin, liver,

placenta
Arthrogryposis multiplex congenita,
amyoplasia, a single umbilical artery

Chen [2] 46,XY/46,XY,i(20q) 27% 46,XY: cord blood, amniotic membrane, placenta,
umbilical cord, skin, liver, lung

Normal

Goumy et al. [20] 46,XY/46,XY,i(20q) 93% FISH: normal on uncultured amniocytes;
FISH: 24% mosaicism on cultured amniocytes;
aCGH: normal on cultured amniocytes

Abnormal fetus: facial dysmorphism,
cystic hygroma, club feet,
hydrocephalus, cerebellar hypoplasia,
ocular anomaly, dyssegmentation of the
thoracic spine

Robinson et al. [21] 46,XY/46,XY,i(20q) 53% FISH: 13% mosaicism on cultured amniocytes;
46,XY: cord blood, placenta, chorion, amnion

Normal

Chen et al. [3] 46,XY/46,XY,i(20q)
46,XY/46,XY,i(20q)

24% (1st)
33% (Repeat)

FISH and aCGH: normal on uncultured amniocytes;
FISH: 28% mosaicism and aCGH: abnormal on
cultured amniocytes
46,XY: blood

Normal

Chen et al. [4] 46,XY/46,XY,i(20q)
46,XY

19% (1st)
0% (Repeat)

FISH: normal on uncultured amniocytes;
46,XY: cord blood
FISH: normal on urinary cells

Normal

Chen et al. [5] 46,XX/46,XX,i(20q)
46,XX/46,XX,i(20q)

16% (1st)
3.7% (Repeat)

FISH and aCGH: normal on uncultured amniocytes;
FISH: 22% mosaicism on cultured amniocytes
46,XX: blood
FISH: normal on urinary cells

Normal

Chen et al. [6] 46,XY/46,XY,i(20q)
46,XY/46,XY,i(20q)

63% (1st)
20% (Repeat)

FISH and aCGH: normal on uncultured amniocytes;
FISH: 15% mosaicism on cultured amniocytes
No UPD 20

Normal

Receveur et al. [22] 46,XX,i(20q)
46,XX/46,XX,i(20q)

100% (1st)
86% (Repeat)

46,XX: cord blood, tendon, muscle, skin
FISH: normal on uncultured amniocytes and
postmortem samples; aCGH: completely abnormal
on 1st cultured amniocytes and 86% mosaicism on
repeat cultured amniocytes

Abnormal fetus: vertebral anomaly,
rocker-bottom feet, facial
dysmorphism, hypoplastic vertebral
bodies T6-T7, bilateral renal moderate
hypoplasia

Present case:
Chen et al. [23]

46,XY/46,XY,i(20q)
46,XY

48% (1st)
0% (Repeat)

FISH and aCGH: normal on both uncultured and
cultured amniocytes
No UPD 20
46,XY: postnatal blood
FISH: 2.1% mosaicism on urinary cells
(normal contro1: 1.9%)

Normal

i(20q): isochromosome 20q, FISH: fluorescence in situ hybridization, aCGH: array comparative genomic hybridization, UPD: uniparental disomy.
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Case report

A 36-year-old, gravida 2, para 1, woman underwent amniocen-
tesis at 17 weeks of gestation because of advanced maternal age.
Her husband was 44 years old. The couple had a 7-year-old
daughter, and there were no congenital malformations in the
family. Amniocentesis revealed a karyotype of 46,XY,i(20)(q10)[27]/
46,XY[29]. In a total of 56 cultured amniocytes, 29 cells had a kar-
yotype of 46,XY, whereas the other 27 cells had a karyotype of
46,XY,i(20)(q10). Prenatal ultrasound findings were unremarkable.
The parental karyotypes were normal. Repeat amniocentesis was
performed at 20 weeks of gestation. During repeat amniocentesis,
array comparative genomic hybridization (aCGH), interphase fluo-
rescence in situ hybridization (FISH) and quantitative fluorescent
polymerase chain reaction (QF-PCR) assay were performed on un-
cultured amniocytes, and conventional cytogenetic analysis, inter-
phase FISH and aCGH were performed on cultured amniocytes. In
the repeat amniocentesis, the cultured amniocytes revealed a kar-
yotype of 46,XY in all 20 colonies. Interphase FISH analysis showed
the i(20q) signal in 5.2% (5/96) of the uncultured amniocytes
compared with 2% in the control, and in 0.98% (1/102) of the
cultured amniocytes compared with 2% in the control. aCGH
detected no genomic imbalance in both uncultured and cultured
amniocytes. QF-PCR analysis excluded uniparental disomy (UPD)
20. At 38 weeks of gestation, a healthy 2870-g male baby was
delivered with no phenotypic abnormality. The postnatal blood
karyotype was 46,XY. FISH analysis on urinary cells showed
2.1% (2/95 cells) mosaicism compared with 1.9% (2/105 cells) in
the control.

Discussion

To date, at least 32 cases of mosaic i(20q) at amniocentesis have
been reported (Table 1). The male to female ratio is 17:15. The
outcomes are generally normal and favorable. Only five out of 32
cases (5/32 ¼ 15.6%) presented structural abnormalities including a
female with diaphragmatic hernia, ventricular dilation, a large
calvarium, anophthalmia and craniofacial dysmorphism [11], a
malewith orbital cysts with coloboma of the papilla, scalp scars and
dyssegmentation of the thoracic spine [18], a female with
arthrogryposis multiplex congenital and amyoplasia [1], a male
with facial dysmorphism, cystic hygroma, club feet, hydrocephalus,
cerebellar hypoplasia, ocular anomaly and dyssegmentation of the
thoracic spine [20], and a female with facial dysmorphism, rocker-
bottom feet, hypoplastic vertebral bodies T6-T7 and bilateral renal
moderate hypoplasia [22]. The main structural abnormalities
associated with mosaic i(20q) at amniocentesis were spine (3/5),
brain (2/5) and eye (2/5) abnormalities. Therefore, prenatal diag-
nosis of mosaic i(20q) at amniocentesis should include a detail
examination of fetal skull, brain and spine. The median percentage
of the abnormal cultured amniocytes at amniocentesis in the five
phenotypically abnormal cases was 90%, and the median percent-
age of the abnormal cultured amniocytes at the first amniocentesis
in the other 27 phenotypically normal cases was 27%. Therefore,
prenatal diagnosis of very high percentage of mosaicism for i(20q)
at amniocentesis should alert the presence of fetal structural
abnormalities.

In 23 cases with blood cytogenetic analysis, 22 cases revealed
normal karyotype in the blood, and only one case [7] showed 1/127
mosaic i(20q) in the blood. In seven cases with skin cytogenetic
analysis [1,2,8,15,18,22], all revealed normal karyotype in the skin.
In six cases with other organ cytogenetic analysis including liver,
lung, muscle, tendon and urinary cells [1,2,4,5,18,22], only one case
[18] showed 13.7% mosaicism in the urinary sediment, while the
others were normal. In seven cases with molecular cytogenetic
analysis of uncultured amniocytes [3e6,20,22,23], all revealed no
mosaic i(20q) in the uncultured amniocytes. In six cases with
repeat amniocentesis [3e6,22,23], two cases [4,23] revealed
normal karyotype in the cultured amniocytes at repeat amnio-
centesis, while the others four cases showed mosaic i(20q) in the
cultured amniocytes at repeat amniocentesis. In five cases with
placental cytogenetic analysis [1,2,15,16,18], all cases revealed
normal karyotype in the placenta. In a case of umbilical cord cy-
togenetic analysis, Pfeiffer et al. [18] detected mosaic i(20q) in the
umbilical cord.

There is cytogenetic discrepancy between uncultured and
cultured amniocytes in mosaic i(20q) detected at amniocentesis
[3e6,20,22,23]. Robinson et al. [21] suggested that the i(20q) at
amniocentesis arises due to a postzygotic error, and its growth
persists in vitro in a few specific cell types of amniocytes. Mosaic
i(20q) at amniocentesis is a benign condition associated with a
favorable outcome in most cases and can be a cell culture artifact
confined to cultured amniocytes. Molecular cytogenetic analysis
using uncultured amniocytes is useful for rapid confirmation under
such a circumstance. Prenatal diagnosis of very high percentage of
mosaicism for i(20q) at amniocentesis should alert the presence of
fetal structural abnormalities. Prenatal diagnosis of mosaic i(20q) at
amniocentesis should include a detail examination of fetal brain
and spine.
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