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Prenatal diagnosis and genetic counseling
of a paternally inherited microduplication
18q11.1 to 18q11.2 in a chinese family
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Abstract
Background: Copy number variants are a substantial source of pathogenic or normal genome variations. Chromosomal imbalances of several megabasepair are normally harmful for the affected person. Still, rarely reported are
so-called “unbalanced chromosome abnormalities” (UBCAs), which are either losses or gains or equally large genomic
regions, but the carrier is only minimally clinically affected even no clinically affected. The knowledge of such UBCAs is
imperative also in noninvasive prenatal testing (NIPT) or chromosomal microarray analysis.
Case presentation: A paternally inherited dup(18)(q11.1q11.2) was identified in a over two generations in a Chinese
family. The affected region encompasses 25 genes, among which GATA6 is expressed in fetal endothelial cells and
mesodermal cells. GATA6 duplications and /or mutations have been seen in cases with congenital heart disease but
also non-affected individuals, suggesting incomplete penetrance and variable expressivity.
Conclusions: Duplications in the region of chromosome 18q11 have been rare reported previously in clinically
healthy persons. Here a further family with an UBCA in 18q11 is added to the literature, suggesting a careful genetic
counselling in prenatal diagnosis.
Keywords: Chromosomal microarray analysis (CMA), Microduplication 18q11.1 to 18q11.2, Prenatal diagnosis,
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Background
Besides whole chromosome losses or/and gains, microduplications or/and microdeletions are in the focus of
prenatal diagnostics [1]. Now noninvasive prenatal testing (NIPT) is generally used in the screening of fetal
chromosome aneuploidy [2].
Chromosome karyotype analysis provides an overview
of all chromosomes and can identify numerical or/and
structural chromosome abnormalities. Chromosomal
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microarray analysis (CMA) is a method to detect chromosome abnormalities spanning less than 5 Mb by array
technology [3].
Besides clearly disease causing chromosomal imbalances there are also rare cases of the unbalanced chromosome abnormalities (UBCAs) [4] and euchromatic
variants [5]. Euchromatic variants do not cause clinical
symptoms and are often nothing else than cytogenetically visible copy number variants (CNVs), while UBCAs
are gains or losses of euchromatic material in the size
of megabasepairs, where according to sheer size of the
imbalance a severe phenotype would have to be expected.
Still, severe phenotypes remain missing in cases characterized as having a UBCA, and carrier of an UBCA show
only minor symptoms or no symptoms [5].
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Here we report the characterization of a two-generation family with an in GTG-banding cryptic UBCA in
18q11.1 to 18q11.2 of 5.3 Mb. The first hint towards that
came from NIPT.

Case presentation
A 41-year-old gravida 1 para 0 female had amniocentesis at pregnancy Week 18 due to the result of a genome
wide NIPT screening gave a hint for a 5.3 Mb microduplication encompassing 18q11.1 to 18q11.2. Her
husband was 45 years old and no genetic diseases was
reported or family history of birth defects. Cytogenetic
assessment of amniocyte culture showed a normal male
karyotype, 46, XY (Fig. 1). Chromosomal microarray
analysis (CMA) assessing uncultured amniocytes was
carried out with the Affymetrix CytoScan 750 K chip
that comprises 200k SNP markers and 550k non-polymorphic. CMA confirmed the presence of the 5.3-Mb

Fig. 1 GTG-banding result of the fetus with the cryptic dup(18)(q11.1q11.2)
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chromosomal duplication, which is to be reported
according to International System of Cytogenomic
Nomenclature 2020 (ISCN 2020) [6] as arr[GRCh37]
18q11.1q11.2(18,540,000_23,840,000)x3 (Fig. 2).
Both parents had normal karyotypes. However, in
CMA the father had the same duplication in 18q as
the fetus. Ultrasound examination showed no intrauterine growth restrictions (IUGRs) or congenital malformations except absence of right kidney in the fetus.
A comprehensive physical examination of the parents,
especially the father showed no abnormalities. The parents decided to continue the pregnancy after genetic
counseling. At pregnancy Week 40, a 3500-g boy was
born via natural delivery, with Apgar scores of 9/10/10.
The baby’s growth parameters at birth were in the normal ranges. The results of complete physical examination were normal except absence of right kidney. At
36-month follow-up, the baby was developing normally
(intelligence quotient, IQ = 110).
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Fig. 2 Depiction of the 5.3-Mb duplication revealed by CMA: the final result for the fetus was 46,XY.arr[GRCh37] 18q11
.1q11.2(18,540,000_23,840,000)x3

Discussion
Duplications about the region of chromosome 18q11
have been rare reported previously in clinically healthy
persons. According to the literature [7–10] yet only
four cases(in one family) are reported. Here two cases
with clearly characterized size of 5.3 Mb is added to
the literature. In this family, the fetus and the father
have the same duplication, and they both have normal
phenotype except absence of right kidney in the fetus.
We haven’t been able to confirm whether the absence
of right kidney in the fetus is related to the chromosomal duplication. This highlights the necessity to be
careful in hasty conclusions about the potential impact
of gains or losses as detected in NIPT or CMA analyses. Without a parental genetic test and best also a
GTG-banding the nature and impact of a detected
imbalance cannot be interpreted reliably.
Still it is interesting and needs further investigations that the in the reported family duplication region
in 18q11.1q11.2 encompasses 25 genes as ROCK1,
GREB1L, ABHD3, ANKRD29, AQP4, CABLES1,
CABRY, CHST9, CTAGE1, ESCO1, GATA6, IMPACT,
KCTD1, LAMA3, MIB1, NPC1, OSBPL1A, PBBP8,
RIOK3, RP11, SNRPD1, SS18, TAF4B, TMEM241 and
TTC39C. In these 25 genes, genetic alterations of
ROCK1, ABHD3, ANKRD29, CABLES1 and CTAGE1,
including deletion, methylation, and point mutations,
are directly involved in the development of human
cancer and other diseases [11–13].
GATA6 is expressed in fetal endothelial cells and
mesodermal cells. GATA6 duplications and /or mutations have been seen in cases with congenital heart
disease but also non-affected individuals, suggesting
incomplete penetrance and variable expressivity [14].

Conclusion
With this report it is highlighted that (sub)chromosomal imbalances like microduplication in
18q11.1q11.2 may show great variability concerning
phenotypic consequences. UBCA and CNVs identified in prenatal cases need correct interpretations and
careful considerations if those are harmful or harmless
variants from the norm. Overall, cases like the present
remind that parental testing is always necessary, also
in cases of imbalances being megabasepairs in size,
not to miss UBCAs and terminate a potentially healthy
offspring. Our case can be helpful for genetic counseling and prenatal diagnosis. Chromosomal microduplications and microdeletions are difficult to detect by
conventional chromosome karyotype analysis. Combination of genetic counseling, chromosome karyotype
analysis, CMA and prenatal ultrasound is helpful for
the prenatal diagnosis of chromosomal microdeletions/
microduplications [15].
Author contributions
JC is responsible for clinical diagnosis and treatment. YZ is responsible for
pathological examination. MZ is responsible for genetic testing and thesis
writing. All authors read and approved the final manuscript.
Funding
There was no funding available for this study.
Availability of data materials
Please contact the corresponding author for data requests.

Declarations
Ethics approval and consent to participate
This study was approved by the ethics committee of the Wuhan Hospital of
Traditional Chinese Medicine. All patient guardians gave informed consent to
the study.

Chen et al. Molecular Cytogenetics

(2022) 15:38

Consent for publication
All patient guardians gave informed consent to the publication of this
manuscript.

Page 4 of 4

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Competing interests
The authors have no conflicts of interest relevant to this manuscript.
Author details
1
Reproductive Medicine Center, Renmin Hospital, Hubei University of Medicine, Shiyan, Hubei, People’s Republic of China. 2 Prenatal Diagnosis Center,
Renmin Hospital, Hubei University of Medicine, Shiyan, Hubei, People’s
Republic of China. 3 Hubei Clinical Research Center for Reproductive Medicine,
Shiyan, Hubei, People’s Republic of China. 4 Biomedical Engineering College,
Hubei University of Medicine, Shiyan, Hubei, People’s Republic of China.
5
Division of Cardiology, Department of Internal Medicine, Wuhan Hospital
of Traditional Chinese Medicine, Wuhan, Hubei, People’s Republic of China.
Received: 10 August 2022 Accepted: 22 August 2022

References
1. Liehr T, Schreyer I, Kuechler A, Manolakos E, Singer S, Dufke A, Wilhelm K,
Jančušková T, Čmejla R, Othman MAK, Al-Rikabi AH, Mrasek K, Ziegler M,
Kankel S, Kreskowski K, Weise A. Parental origin of deletions and duplications–about the necessity to check for cryptic inversions. Mol Cytogenet.
2018;11:1–8.
2. Liehr T. Non-invasive prenatal testing, what patients do not learn, may be
due to lack of specialist genetic training by gynecologists and obstetricians? Front Genet. 2021;12:1–7.
3. Miller DT, Adam MP, Aradhya S, Biesecker LG, Brothman AR, Carter NP.
Consensus statement: chromosomal microarray is a first-tier clinical diagnostic test for individuals with developmental disabilities or congenital
anomalies. Am J Hum Genet. 2010;86:749–64.
4. Barber JC. Directly transmitted unbalanced chromosome abnormalities
and euchromatic variants. J Med Genet. 2005;42:609–29.
5. Jalal SM, Persons DL, Dewald GW, Lindor NM. Form of 15q proximal duplication appears to be a normal euchromatic variant. Am J Med Genet.
1994;52:495–7.
6. McGowan-Jordan J, Hastings RJ, Moore S. International system of cytogenomic nomenclature (ISCN 2020). Switzerland: Karger; 2020.
7. Starke H, Senger G, Kossakiewicz M, Tittelbach H, Rau D, Rubtsov N,
Trifonov V, Heller A, Hartmann I, Claussen U, Liehr T. Maternal insertion of 18q11.2-q12.2 in 18p11.3 of the same chromosome analysed
by microdissection and multicolour banding (MCB). Prenat Diagn.
2001;21:1049–52.
8. Barber J. Chromosome Anomaly Collection: http://www.ngrl.org.uk/Wessex/collection/ (accessed on 03.03.2022).
9. Liehr T. Cases with heteromorphisms. http://cs-tl.de/DB/CA/HCM/0-Start.
html (accessed on 03.03.2022).
10. Liehr T. Benign & pathological chromosomal imbalances, 1st edition
microscopic and submicroscopic copy number variations (CNVs) in
genetics and counseling. Switzerland: Academic Press; 2014.
11. Whatcott CJ, Ng S, Barrett MT, Hostetter G, Von Hoff DD, Han H. Inhibition
of ROCK1 kinase modulates both tumor cells and stromal fibroblasts in
pancreatic cancer. PLoS One. 2017;12:e0183871.
12. Wang J, Chen Z, He F, Lee T, Cai W, Chen W, Miao N, Zeng Z, Hussain G,
Yang Q, Guo Q, Sun T. Single-cell transcriptomics of cultured amniotic
fluid cells reveals complex gene expression alterations in human fetuses
with Trisomy 18. Front Cell Dev Biol. 2022;22:825345.
13. Huang JR, Tan GM, Li Y, Shi Z. The emerging role of cables1 in cancer and
other diseases. Mol Pharmacol. 2017;92:240–5.
14. Gharibeh L, Yamak A, Whitcomb J, Lu A, Joyal M, Komati H, Liang W, Fiset
C, Nemer, M. GATA6 is a regulator of sinus node development and heart
rhythm. Proc Natl Acad Sci U S A. 2021;118: e2007322118.
15. Committee Opinion No. 682: microarrays and next-generation sequencing technology the use of advanced genetic diagnostic tools in obstetrics and gynecology. Obstetr Gynecol 2016;128:e262-268.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

