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CASE REPORT

Prenatal genetic diagnosis of tetrasomy 18p 
from maternal trisomy 18p: a case report
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Abstract 

Background: Tetrasomy 18p syndrome is a rare chromosomal disorder that is caused by the presence of isochro-
mosome 18p. Most tetrasomy 18p cases are de novo cases and maternal origin of trisomy 18p is a rare condition. At 
present, only four cases of maternal origin have been reported in worldwide.This is the fifth case of tetrasomy 18p 
originating from maternal trisomy 18p. The mother of the fetus studied had no apparent disease phenotype.

Case presentation: The current case report is to describe a fetus with confirmed 18p tetrasomy as detected by 
karyotyping and Single Nucleotide Polymorphism array (SNP array) analysis. However, the fetus showed normal 
phenotypic features that were observed using ultrasound scans. The mother and maternal grandfather were pheno-
typically normal and healthy; however, they were diagnosed with trisomy 18p, which was confirmed by conventional 
karyotyping and SNP array.

Conclusions: We report a case of 18p tetrasomy in a fetus whose mother and grandfather had 18p trisomy. The 
mother and grandfather were phenotypically normal. Our case report findings provide an important reference for the 
genetic counseling of trisomy 18p in the future.
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Background
Tetrasomy 18p syndrome (OMIM#614,290) is a very 
rare chromosomal disorder with a prevalence ranging 
from 1/140,000–1/180,000 [1], and it affects both sexes 
equally. Tetrasomy 18p syndrome is associated with 
developmental delays, cognitive impairment, micro-
cephaly, hypertonia, strabismus, scoliosis/kyphosis, and 
anatomical variants detected on brain MRI scans [1]. 
Tetrasomy 18p is caused by the presence of isochromo-
some 18p, which consists of two copies of the short arm 
of chromosome 18. The isochromosomes are supernu-
merary chromosomes that are composed of two copies 
of the same arm of a chromosome. Isochromosome 18p 
is one of the most commonly observed isochromosomes. 

Most isochromosome 18p cases are de novo, while a few 
cases are of maternal origin. At present, only four cases 
of tetrasomy 18p of maternal origin have been reported 
[2–5]. A few past reports have discussed that the mecha-
nism of isochromosome 18p development may be related 
to maternal meiosis II nondisjunction and centromeric 
misdivision, or U type strand exchange [6–9]. In this 
case study, we report a family where the mother and 
grandfather had an 18p trisomic disorder and appeared 
phenotypically normal, and the fetus inherited an 18p 
tetrasomic disorder.

Case presentation
A 23-year-old woman was referred to the Department of 
Medical Genetics at Changsha Hospital for Maternal and 
Child Health Care, for genetic counseling. The woman,a 
gravida 2, had a history  of  pregnancy complications 
occurring between 17 and 18 weeks of gestation, one of 
which included one that resulted in induced abortion. In 
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2019, after 5 months of gestation, she underwent induced 
labor because "fetal nuchal cystic hygroma" was detected 
in the fetus; these processes were performed at a differ-
ent hospital(The Maternal and Child Health Hospital of 
Hunan Province).The hospital performed copy number 
variation sequencing (CNV-seq) of the fetal tissue, which 
revealed a 14.82  Mb deletion of the 18p11.32p11.21 
region, and a 1.32  Mb duplication of 9q22.2. Subse-
quently, amniocentesis was performed, and G-banding 
karyotype analysis, with a band resolution of 320 bands, 
of the cultured amniocytes revealed an unusual type of 
tetrasomy 18p: 47,XN, + i(18)(p10) [10] (Fig. 2A). Micro-
array analysis of the uncultured amniocytes, using Affy-
metrix CytoScan 750  K SNP array, revealed arr[GRCh38] 
18p11.32q11.1(136,227_20,954,823) × 4 (Pathogenic copy 

number variants [CNV]) (Fig.  3A). Afterward, karyo-
typing and SNP array analysis were performed on spec-
imens from pregnant women from the same family, 
and only karyotyping was performed on the rest of the 
family. The mother of the fetus’s karyotype (Fig.  1II2) 
was 47,XX,del(18)(p11), + i(18)(p10) (Fig.  2B), and the 
result of the SNP array analysis was arr[GRCh38] 18p11
.32q11.1(136,227_20,966,972) × 3 (Pathogenic CNV) and 
arr[GRCh38] 9q22.2(89,761,883_90,992,862) × 3 (vari-
ant of unknown significance (VUS) CNV) (Fig. 3B). The 
woman was 158 cm tall and weighed 44 kg. Upon exami-
nation, her head circumference, face, lungs, heart, abdo-
men, spine, and limbs were normal. She graduated from 
junior middle school, but her competence in mathemat-
ics was low. Thereafter, she worked as a kindergarten 
teacher. The maternal grandfather’s karyotype (Fig.  1I1) 
was 47,XY,del(18)(p11), + i(18)(p10) (Fig. 2C). He worked 
as a welder, and also had a low competence in arithmetic. 
The maternal grandmother (Fig. 1I2) and aunt (Fig. 1II3) 
had normal karyotypes; they were phenotypically normal 
and healthy (Fig. 2D and E). Prenatal ultrasounds did not 
detect any abnormalities in the fetus during the last preg-
nancy. The woman decided to terminate  the pregnancy 
after genetic  counseling. Unfortunately, no autopsy was 
performed on the fetus.

Discussion and conclusion
Tetrasomy 18p syndrome is a rare type of chromosomal 
syndrome with phenotypic heterogeneity. The majority 
of tetrasomy 18p patients experience overall global devel-
opmental delay, seizures (21.5%), and feeding difficulties 
(56.1%). Additionally, they have dysmorphic features, 
abnormal brain MRI (63%), central hypotonia (49.6%), 
acquired microcephaly (47.7%), strabismus (45%), cryp-
torchidism (17.4%), scoliosis/kyphosis (37%), recurrent 
otitis media (34.6%), and congenital heart disease (23.7%) 
[11, 12]. Furthermore, tetrasomy 18p patients have lower 
bone mineral density than that of normal healthy indi-
viduals [13], recurring eye and ocular adnexa, and dis-
tinctive facial features associated with tetrasomy 18p 
[14]. Due to the lack of specific morphologic features that 
characterize tetrasomy 18p syndrome, a prenatal ultra-
sound diagnosis of tetrasomy 18p syndrome is difficult 
due to the absence of obvious malformations. Therefore, 
an ultrasound combined with prenatal genetic testing is 
an effective method for the diagnosis of tetrasomy 18p 
syndrome. In this report, prenatal diagnosis conducted 
due to the history of pregnancy complications. There was 
no obvious abnormality in early ultrasound scans pos-
sibly due to the early gestational age, or the limitations 
of ultrasound detection. The woman decided to termi-
nate  the pregnancy after receiving genetic  counseling. 

Fig. 1 The pedigree. I1: grandfather, I2: grandmother, II2: mother, II3: 
aunt

Fig. 2 Partial karyograms showing only chromosome 18 and its 
derivatives for all studied individuals. (A) 47,XN, + i(18)(p10) in 
individual III-2; (B) 47,XX,del(18)(p11), + i(18)(p10) in individual II-2; (C) 
47,XY,del(18)(p11), + i(18)(p10) in individual I-1; (D) 46,XX in individual 
I-2; (E) 46,XX in individual II-3
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Unfortunately, no autopsy was performed on the fetus; 
thus, we cannot add partial phenotype to this report.

Tetrasomy 18p is caused by the presence of isochromo-
some 18p, which consists of two copies of the short arm 
of chromosome 18. Most isochromosome 18p cases are 
de novo, and a few cases are of maternal origin. Taylor 
et  al. [2] studied a mother with trisomy 18p syndrome 
and without significant phenotypic abnormality, who 
had two children: one with monosomy 18p syndrome 
and another with tetrasomy 18p syndrome.Moreo-
ver, Takeda et  al. [3] described a phenotypically normal 
mother, with a karyotype described as 47,XX,del(18)
(p11), + i(18)(p10), who had two daughters with tetras-
omy 18p syndrome. Furthermore, Abeliovichet et al. [4] 
reported a female diagnosed as a mosaic for i(18p) with 
a karyotype 46,XX, + i(18p) [2]/46,XX[58]. The female 
had a normal cognitive function and completed second-
ary school education. Her daughter inherited the abnor-
mal chromosome 18 and was diagnosed with tetrasomy 
18p syndrome. Boyle et  al. [5] reported tetrasomy 18p 
syndrome in two maternal half-sisters; their mother 
had a normal phenotype, and her results from karyo-
typing and fluorescence in  situ hybridization analysis of 
peripheral blood and skin fibroblasts were normal. The 
authors speculated that it was likely caused by maternal 

gonadal mosaicism. The four cases of tetrasomy 18p syn-
drome were of maternal origin, and all the mothers had 
no apparent disease phenotype. In this case report, the 
woman had no obvious abnormal phenotype and had 
a low competence in mathematics, which was  consist-
ent  with previously  reported findings. In addition, this 
report analyzed the karyotypes of the other family mem-
bers and confirmed that the grandfather transmitted two 
abnormal copies of chromosome 18 to the offspring: one 
copy was missing the short arm of chromosome 18, and 
the other was isochromosome 18p. The grandfather has 
no apparent abnormal phenotype but was not competent 
in arithmetic skills. The grandfather had seven siblings; 
none of them had a history of abnormal pregnancies. It 
was speculated that the two abnormal chromosomes 
were de novo in origin. The mechanism of formation of 
isochromosome 18p is through misdivision of the cen-
tromere or a U type strand exchange during mitotic or 
meiotic division [8].

Trisomy 18p is a rare chromosomal aberration. The 
phenotypic spectrum of patients with trisomy 18p is 
wide, and cognitive function ranges from normal intel-
ligence to mild intellectual disability. According to the 
pathogenesis of chromosomal aberrations, isolated tri-
somy 18p can be divided into four types: unbalanced 

Fig. 3 The results of SNP array analysis. (A-C) The fetal amniotic fluid sample SNP array revealed an tetraploid of 18.4 Mb of the 18p11.32p11.1 
region (red arrow); (B-D) The mother’s peripheral blood sample SNP array revealed an 18.4 Mb duplication of the 18p11.32p11.1 region (Pathogenic 
CNV) (blue arrow), and a 1.29 Mb duplication of the 9q22.2 [variant of unknown significance (VUS)]



Page 4 of 5Peng et al. Molecular Cytogenetics           (2022) 15:25 

translocation, small supernumerary marker chromo-
somes  (sSMCs), 18p deletion, and isochromosome 18p 
duplication. Thirty-six cases of isolated trisomy 18p have 
been published in the literature [15–18], and the clini-
cal phenotypes of most cases were intellectual disability, 
developmental delay, distinct facial features, epilepsy syn-
dromes, and short stature. Seven of these cases were phe-
notypically normal. In our case report, the phenotypes of 
the mother and grandfather of the fetus were normal: this 
is because the critical region for trisomy 18 phenotype, 
which has been established at 18q, is preserved in most 
trisomy 18 cases. The role of environmental factors on 
phenotype requires further study.

The sSMCs simultaneously represent structural chro-
mosomal abnormalities as well as numerical ones. 2% 
sSMC carriers  showed (almost) normal outcomes, most 
likely due to mosaicism [19]. According to Dr. Liehr’s 
database (http:// ssmc- tl. com/ sSMC. html) [accessed 
5/2022]), 387 cases of isochromosome 18p have been 
reported. The cases in this study enrich the database.

In our report, we described a phenotypically normal 
family with an 18p trisomic mother and grandfather and 
an 18p tetrasomic fetus. Our case report adds descrip-
tive information on the cohort of patients with trisomy 
18 and could provide a reference for genetic counseling 
in the future.
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ation sequencing; CNV: Copy number variants; sSMCs: Small supernumerary 
marker chromosomes.

Acknowledgements
We thank the patient and their family members for their participation in this 
research.

Author contributions
LanPing Hu collected clinical data from the family. SiYuan LinPeng, Xiufen Bu, 
and XuanYu Jiang performed the genetic experiments on the family and the 
controls. Can Peng and Xiufen Bu conducted the bioinformatics analyses. Can 
Peng and ShiHao Zhou designed and supervised the study. Can Peng drafted 
the manuscript. Jun He and Xiufen Bu revised the manuscript. All authors read 
and approved the final manuscript.

Funding
There was no funding for this study.

Availability of data and materials
All data generated and analyzed during this study are included in this pub-
lished article.

Declarations

Ethics approval and consent to participate
The study protocol has been approved by the Changsha Hospital for Maternal 
and Child Health Care.

Consent for publication
Consent of the members of the family was obtained for the publication of this 
case report.

Competing interests
The authors declare that they have no competing interests.

Received: 16 October 2021   Accepted: 2 June 2022

References
 1. Jung PS, Won HS, Cho IJ, Hyun MK, Shim JY, Lee PR, et al. A case report of 

prenatally diagnosed tetrasomy 18p. Obstet Gynecol Sci. 2013;56:190–3. 
https:// doi. org/ 10. 5468/ ogs. 2013. 56.3. 190.

 2. Taylor KM, Wolfinger HL, Brown MG, Chadwick DL. Origin of a small 
metacentric chromosome: familial and cytogenic evidence. Clin Genet. 
1975;8:364–9. https:// doi. org/ 10. 1111/j. 1399- 0004. 1975. tb015 15.x.

 3. Takeda K, Okamura T, Hasegawa T. Sibs with tetrasomy 18p born to a 
mother with trisomy 18p. J Med Genet. 1989;26:195–7. https:// doi. org/ 10. 
1136/ jmg. 26.3. 195.

 4. Abeliovich D, Dagan J, Levy A, Steinberg A, Zlotogora J. Isochromosome 
18p in a mother and her child. Am J Med Genet. 1993;46:392–3. https:// 
doi. org/ 10. 1002/ ajmg. 13204 60409.

 5. Boyle J, Sangha K, Dill F, Robinson WP, Yong SL. Grandmaternal origin of 
an isochromosome 18p present in two maternal half-sisters. Am J Med 
Genet. 2001;101:65–9. https:// doi. org/ 10. 1002/ ajmg. 1295.

 6. Kotzot D, Bundscherer G, Bernasconi F, Brecevic L, Lurie IW, Basaran S, 
et al. Isochromosome 18p results from maternal meiosis II nondisjunc-
tion. Eur J Hum Genet. 1996;4:168–74. https:// doi. org/ 10. 1159/ 00047 
2191.

 7. Bugge M, Blennow E, Friedrich U, Petersen MB, Pedeutour F, Tsezou A, 
et al. Tetrasomy 18p de novo: parental origin and different mechanisms 
of formation. Eur J Hum Genet. 1996;4:160–7. https:// doi. org/ 10. 1159/ 
00047 2190.

 8. Eggermann T, Engels H, Moskalonek B, Nöthen MM, Müller-Navia J, 
Schleiermacher E, et al. Tetrasomy 18p de novo: identification by FISH 
with conventional and microdissection probes and analysis of parental 
origin and formation by short sequence repeat typing. Hum Genet. 
1996;97:568–72. https:// doi. org/ 10. 1007/ BF022 81862.

 9. Eggermann T, Engels H, Apacik C, Moskalonek B, Müller-Navia J, Schwan-
itz G, et al. Tetrasomy 18p caused by paternal meiotic nondisjunction. Eur 
J Hum Genet. 1997;5:175–7. https:// doi. org/ 10. 1159/ 00048 4755.

 10. ISCN. An international system for human cytogenomic nomenclature 
(2020)[S], McGowan-Jordan J, Ros JH, Sarah M, editors. Basel: Karger; also 
in Cytogenet Genome Res. 2020, 160:341–503. https:// doi. org/ 10. 1159/ 
isbn. 978-3- 318- 06867-2; 2020

 11. Bawazeer S, Alshalan M, Alkhaldi A, AlAtwi N, AlBalwi M, Alswaid A, et al. 
Tetrasomy 18p: case report and review of literature. Appl Clin Genet. 
2018;11:9–14. https:// doi. org/ 10. 2147/ TACG. S1534 69.

 12. Sebold C, Roeder E, Zimmerman M, Soileau B, Heard P, Carter E, et al. 
Tetrasomy 18p: report of the molecular and clinical findings of 43 indi-
viduals. Am J Med Genet A. 2010;152A:2164–72. https:// doi. org/ 10. 1002/ 
ajmg.a. 33597.

 13. Moreira A, Das H, Hasi-Zogaj M, Soileau B, Hill A, Bruder JM, et al. Abnor-
mal bone mineral content and density in people with tetrasomy 18p. Am 
J Med Genet A. 2019;179:417–22. https:// doi. org/ 10. 1002/ ajmg.a. 61005.

 14. Saadeh-Jackson S, King K, Al Saif H, Jackson-Cook C, Schleede J, Couser 
NL. Eye, ocular adnexa, and facial manifestations of tetrasomy 18p. J 
Pediatr Ophthalmol Strabismus. 2021;58:e44–8. https:// doi. org/ 10. 3928/ 
01913 913- 20210 826- 01.

 15. Deng BL, Xiong SY, Zhou J, et al. Prenatal genetic diagnosis in a fetus 
with isolated partial trisomy 18p syndrome and literature review. Chin 
J Reprod Contracep. 2017;37:584–8. https:// doi. org/ 10. 3760/ cma.j. issn. 
2096- 2916. 2017. 07. 013.

 16. Yu Y, Jiang Y, Hu X, Zhang H, Liu R, Wang R. Two-generation transmission 
of trisomy 18p: prenatal diagnosis in a woman with mild intellectual dis-
ability. Cytogenet Genome Res. 2019;157:220–6. https:// doi. org/ 10. 1159/ 
00049 9173.

 17. Marchina E, Forti M, Tonelli M, Maccarini S, Malvestiti F, Piantoni C, 
et al. Molecular characterization of a complex small supernumerary 
marker chromosome derived from chromosome 18p: an addition 
to the literature. Mol Cytogenet. 2021;14:6. https:// doi. org/ 10. 1186/ 
s13039- 020- 00519-w.

http://ssmc-tl.com/sSMC.html
https://doi.org/10.5468/ogs.2013.56.3.190
https://doi.org/10.1111/j.1399-0004.1975.tb01515.x
https://doi.org/10.1136/jmg.26.3.195
https://doi.org/10.1136/jmg.26.3.195
https://doi.org/10.1002/ajmg.1320460409
https://doi.org/10.1002/ajmg.1320460409
https://doi.org/10.1002/ajmg.1295
https://doi.org/10.1159/000472191
https://doi.org/10.1159/000472191
https://doi.org/10.1159/000472190
https://doi.org/10.1159/000472190
https://doi.org/10.1007/BF02281862
https://doi.org/10.1159/000484755
https://doi.org/10.1159/isbn.978-3-318-06867-2
https://doi.org/10.1159/isbn.978-3-318-06867-2
https://doi.org/10.2147/TACG.S153469
https://doi.org/10.1002/ajmg.a.33597
https://doi.org/10.1002/ajmg.a.33597
https://doi.org/10.1002/ajmg.a.61005
https://doi.org/10.3928/01913913-20210826-01
https://doi.org/10.3928/01913913-20210826-01
https://doi.org/10.3760/cma.j.issn.2096-2916.2017.07.013
https://doi.org/10.3760/cma.j.issn.2096-2916.2017.07.013
https://doi.org/10.1159/000499173
https://doi.org/10.1159/000499173
https://doi.org/10.1186/s13039-020-00519-w
https://doi.org/10.1186/s13039-020-00519-w


Page 5 of 5Peng et al. Molecular Cytogenetics           (2022) 15:25  

•
 
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

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

 18. Sheth F, Andrieux J, Sheth J. Supernumerary marker chromosome 
in a child with microcephaly and mental retardation. Indian Pediatr. 
2010;47:277–9. https:// doi. org/ 10. 1007/ s13312- 010- 0038-x.

 19. Liehr T, Al-Rikabi A. Mosaicism: reason for normal phenotypes in carriers 
of small supernumerary marker chromosomes with known adverse 
outcome. A systematic review. Front Genet. 2019;10:1131. https:// doi. org/ 
10. 3389/ fgene. 2019. 01131.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s13312-010-0038-x
https://doi.org/10.3389/fgene.2019.01131
https://doi.org/10.3389/fgene.2019.01131

	Prenatal genetic diagnosis of tetrasomy 18p from maternal trisomy 18p: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusion
	Acknowledgements
	References




