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SUMMARY 

 

Background: The aim is to investigate the origin of a rare fetal double partial trisomy 6 and 9 using CMA and 

guide reproductive counseling. 

Methods: Parental karyotyping and fetal chromosomal microarray analysis (CMA) were performed to analyze 

chromosomal abnormalities. A literature review was conducted for similar cases. 

Results: Parental karyotyping revealed a maternal balanced translocation, 46,XX,t(6;9)(p25;q21.1), while the fetus 

had 47,X?,+der(9)t(6;9)(p25;q21.1)dmat, indicating duplication 6pter→p25 and 9pter→q21.1. CMA confirmed 

both fragments as pathogenic copy number variations (pCNVs). This represents the first reported case of concur-

rent partial trisomy 6 and 9. 

Conclusions: The aberration likely resulted from 3:1 meiotic segregation. CMA enhances detection of chromo-

somal abnormalities and their origins. Prenatal invasive testing remains crucial for translocation carriers. 

(Clin. Lab. 2025;71:xx-xx. DOI: 10.7754/Clin.Lab.2025.250440) 
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INTRODUCTION 

 

Balanced chromosomal translocations occur in ~0.2% 

of individuals and are usually phenotypically benign 

[1]. However, carriers risk producing unbalanced gam-

etes due to quadrivalent formation during meiosis, lead-

ing to 2:2, 3:1, or 4:0 segregation [2]. CMA is capable 

of analyzing genome-wide deletion/duplication, loss of 

heterozygosity (LOH), homozygous uniparental disomy 

(UPD), and paternity identification and is now widely 

used in the genetic diagnosis of fetal structural anoma-

lies, polymorphisms, growth restrictions, and primary 

mental retardation [3]. 

Here, we report a rare case of fetal double partial triso-

my 6 and 9 resulting from maternal 3:1 segregation, as-

sociated with cardiac and nasal bone anomalies on pre-

natal ultrasound. 

mailto:16879288@qq.com
mailto:yeyanchou@sysush.com
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Table 1. Overview on the 6 and 9 double partial trisomy patients reported in the literature. 
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Figure 1. a - Fetal cardiac malformation (white arrow), b - Fetal absent nasal bone (white arrow). 

 

 

 

 

CASE PRESENTATION 

 

A 27-year-old primigravida with an uncomplicated 

pregnancy underwent routine ultrasounds. At 23+ 

weeks, fetal echocardiography revealed intracardiac 

structural abnormalities and absence of the nasal bone 

(Figure 1). Prenatal karyotyping identified a 47,X?, 

+der(9)t(6;9)(p25;q21.1)dmat  with a supernumerary 

marker chromosome. CMA revealed two pCNVs: a 6.2 

Mb duplication on arr[GRCH37] 6p25.3p25.1(108666-

6305477) and a 75.5 Mb duplication on arr[GRCH37] 

9p24.3q21.13(46587-75602903) (Figure 2). Parental 

testing confirmed a maternal balanced translocation 46, 

XX,t(6;9)(p25;q21.1) and a normal paternal karyotype 

(Figure 2), resulting in a 900 gram female stillborn with 

no apparent dysmorphology, autopsy was declined by 

the family. 

We performed a comprehensive literature review (1990 

- 2024) searching PubMed, CNKI, Wanfang, and Chi-

nese medical journal databases using the terms "partial 

trisomy 6 and partial trisomy 9" or "6 and 9 double par-

tial trisomy" in both English and Chinese. Only two 

cases of partial trisomy 6 combined with partial trisomy 

9 were reported through a literature search in domestic 

and foreign databases, both of which were derived from 

maternal balanced translocations, mainly manifested as 

craniofacial cardiac malformations and mental retarda-

tion. The following information for each patient was re-

viewed: gender, karyotype, parental karyotype, and pre-

natal/postnatal phenotypes [4,5] (Table 1). 

 

 

 

 

DISCUSSION 

 

This report elucidates the genetic characteristics and 

clinical phenotypes of partial trisomy 6 and 9 syn-

dromes. All reported cases originated from parental bal-

anced translocations, with der(9) exclusively maternally 

transmitted, suggesting t(6;9) may cause infertility in 

male carriers [6,7]. Balanced translocation carriers form 

quadrivalent structures during meiosis, producing 18 

possible gamete combinations, of which only normal 

and balanced translocation gametes are viable. Research 

indicates 2:2 segregation predominates (66.1%), follow-

ed by 3:1 (23.6%) and 4:0 (10.2%) separations [8]. No-

tably, 3:1 segregation occurs more frequently in trans-

locations involving proximal centromeric regions on 

chromosome 9, with higher incidence in females than 

males [9-11]. 

Trisomy 6p syndrome manifests characteristic cranio-

facial dysmorphism, growth retardation, and congenital 

heart defects [12]. Our prenatal case only exhibited na-

sal bone absence and cardiac malformations. As the 

fourth most common autosomal trisomy after chromo-

somes 21, 18, and 13, trisomy 9p features intellectual 

disability and multiple congenital anomalies [13]. Ali 

Saad reported a rare case of partial trisomy 9p 

13.3→pter with 22q11.1 microduplication in an 8-year-

old male patient who exhibited characteristic trisomy 9p 

dysmorphic features but normal intellectual develop-

ment. In contrast to previous reports emphasizing the 

9p22 critical region, this case demonstrates phenotypic 

heterogeneity in partial trisomy 9p[14]. Most cases de-

rive from parental balanced translocations, with pheno-

types modified by concurrent CNVs [15]. These find-

ings provide crucial evidence for genetic counseling.
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Figure 2. a: Fetal chromosome karyotype: 47,X?,+der(9)t(6;9)(p25;q21.1)dmat. Gray arrows represent normal chromosomes; 

Black arrow represented derived chromosome, b: Maternal chromosome karyotype: 46,XX,t(6;9)(p25;q21.1). Black arrows re-

present translocation chromosome, c: Fetal duplication CNV on arr[GRCH37] 6p25.3p25.1(108666-6305477). The two black 

arrows represented duplication CNV in 6p25.3p25.1, d: Fetal duplication CNV on arr[GRCH37]9p24.3q21.13(46587-

75602903). The two black arrows represented duplication CNV in 9p24.3q21.13. 
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CONCLUSION 

 

This report describes a rare case of fetal der(9)t(6;9) 

(p25;q21.1) caused by 3:1 meiotic segregation of a ma-

ternal balanced translocation. While concurrent partial 

trisomy 6 and 9 typically presents with craniofacial car-

diac anomalies and neurodevelopmental impairment, 

these nonspecific features often emerge in late gesta-

tion. In our case, prenatal ultrasound detection of cardi-

ac malformations led to genetic confirmation. 

For patients with balanced chromosomal translocations 

in one spouse, prenatal diagnosis should be recommend-

ed to eliminate fetal chromosomal abnormalities and 

comprehensive genetic counseling about reproductive 

risks. The case reinforces the importance of multidisci-

plinary management for such pregnancies. 
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