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CASE REPORT
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Abstract 

Background: Permanent progression of paternal age and development of reproductive medicine lead to increase 
in number of children conceived with assisted reproductive techniques (ART). Although it is uncertain if ARTs have 
direct influence on offspring health, advanced paternal age, associated comorbidities and reduced fertility possess 
significant risks of genetic disorders to the offspring.

With a broad implementation of a non‑invasive prenatal testing (NIPT), more cases of genetic disorders, including sex 
discordance are revealed. Among biological causes of sex discordance are disorders of sexual development, majority 
of which are associated with the SRY gene.

Case presentation: We report a case of a non‑invasive prenatal testing and ultrasound sex discordance in a 46,XY 
karyotype female fetus with an SRY pathogenic variant, who was conceived through an intracytoplasmic sperm injec‑
tion (ICSI) due to severe oligozoospermia of the father.

Advanced mean age of ICSI patients is associated with risk of de novo mutations and monogenic disorders in the off‑
spring. Additionally, ICSI patients have higher risk to harbour infertility‑predisposing mutations, including mutations in 
the SRY gene. These familial and de novo genetic factors predispose ICSI‑conceived children to congenital malforma‑
tions and might negatively affect reproductive health of ICSI‑patients’ offspring.

Conclusions: Oligozoospermic patients planning assisted reproduction are warranted to undergo genetic counsel‑
ling and testing for possible inherited and mosaic mutations, and risk factors for de novo mutations.
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Background
With routine availability of non-invasive prenatal test-
ing (NIPT), the rate of prenatally diagnosed disorders 
of sex development (DSDs) has multiplied owing to 
sex discordance between fetal chromosome and ultra-
sound analyses. DSDs are a heterogenous group of rare 
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congenital conditions, characterized by genetic (e.g. sex 
chromosomes’ abnormalities, single nucleotide variants 
in autosomal and sex-linked genes), gonadal and ana-
tomic sex aberrations with an estimated prevalence of 1 
in 2000 live births. An early diagnosis of DSDs has ample 
importance for a patient’s lifelong care: family counsel-
ling and education prior to delivery, shared decision-
making in pre- and post-puberty, and involvement of a 
multidisciplinary medical team to provide the best com-
prehensive care. Abnormalities of the sex-determining 
region Y (SRY) gene appear to be one of the predominant 
genetic causes of DSDs [1]. Around 15% of 46,XY females 
and 80% of 46,XX males harbor pathogenic variants or 
translocations of SRY, respectively.

We describe a case of a pregnancy achieved through 
an intracytoplasmic sperm injection (ICSI) with an ultra-
sound and NIPT sex discordance caused by an SRY-
associated gonadal dysgenesis in a fetus. The case raises 
number of questions around ICSI, oligozoospermia 
and risk of genetic disorders, namely: (i) does oligozoo-
spermia indicate the presence of a sperm mosaicism or 
a risk of de novo mutations (DNMs) in the offspring; (ii) 
do ICSI-fathers demand additional attention owing to 
advanced paternal age (APA) and inherent higher risk of 
DNMs; and (iii) do ICSI-pregnancies/children require an 
in-depth genetic analysis?

Case presentation
A non-consanguineous Caucasian couple with an 
advanced parental age (40 years female and 46 years 
male) presenting with infertility, referred to the Women’s 
Clinic of the Tartu University Hospital.

The female has had one spontaneous pregnancy with 
previous partner, which resulted in a birth of a healthy 
child. The male did not have children from previous 
relationships. In the current relationship the couple has 
been suffering from infertility. Analysis of the semen 
revealed a severe oligozoospermia (3 ×  106 spermato-
zoa/ml). As the medical history of the man was nega-
tive for any chronic infertility associated conditions, 
the reason for oligozoospermia remained unexplained, 

and the couple was recommended ICSI. In 2016 a 
phenotypically healthy daughter was born from an 
ICSI-conceived pregnancy. In 2020, the couple was 
again recommended ICSI (Fig.  1a). All three retrieved 
oocytes were successfully fertilized, two embryos were 
transferred, resulting in a singleton pregnancy.

NIPT for the second pregnancy was performed at 
the 10 weeks of gestation (WOG) due to an increased 
maternal age-associated risk of trisomy 21. Venous 
blood was collected from the mother into a cell-free 
DNA blood collection tube (Streck, USA). The sample 
was sent to the Competence Centre of Health Tech-
nologies (Estonia), processed and sequenced according 
to a previously described protocol [2]. The aneuploidy 
status, fetal fraction (FF), and fetal sex were analyzed 
using NIPTmer software and NIPTIFY test [3, 4]. The 
results indicated a low risk for trisomies 13, 18 and 21, 
and a male fetal sex (FF 4%) (Fig. 1b).

Both at 20 and 23 WOG, fetal ultrasound investiga-
tions showed a female fetus (Fig.  1с). Due to sex dis-
cordance, the NIPT test was repeated at the 24th WOG 
(FF 11%). The result of the second NIPT was in accord-
ance with the first NIPT analysis, indicating the pres-
ence of a Y chromosome. A signal of the Y chromosome 
was additionally assessed by the normalized difference 
between the detected coverage and the expected cov-
erage of the Y chromosome in case of a female fetus, 
which increased 3.6 times, indicating correlation with 
the FF increasing from 4 to 11% (Fig. 1b).

Owing to sex discordance in NIPT and ultrasound 
results, amniocentesis was performed at the 26th 
WOG. The fluorescence in  situ hybridization (FISH) 
analysis on amniotic fluid cells using DNA probes 
(OGT/Cytocell, UK) specific for chromosomes 13, 18, 
21, X and Y showed a normal non-mosaic male pattern 
without aneuploidies (Fig. 1d). Chromosomal microar-
ray (CMA) from fetal DNA revealed male, 46,XY, profile 
with one single copy gain on the interstitial region of 
chromosome 16 short arm. A 2.66 Mb in size duplica-
tion of chromosomal region from 16p13.11 to 16p12.3 
was present (GRCh37 16:15,493,046-18,156,351). The 

(See figure on next page.)
Fig. 1 Prenatal diagnosis of a 46,XY karyotype female fetus with an SRY‑associated gonadal dysgenesis, conceived through an intracytoplasmic 
sperm injection (ICSI). a A couple with advanced age referred for ICSI due to oligozoospermia. b The results of Non‑invasive prenatal testing 
(NIPT) analysis revealed low risk for trisomies 13, 18 and 21 at both  10th (light pink bars) and  24th (dark pink bars) week of gestation (WOG). The 
limit of low‑risk score is indicated by a red dotted line. In case of Y‑chromosome, the red dotted line indicates the z‑score from which the fetus is 
designated as male. c Ultrasound investigation showed a female fetus at 23 weeks of gestation. d Interphase nuclei from uncultured amniocytes 
by Fluorescence in situ hybridization (FISH) shows one green (X chromosome), one red (Y chromosome) and two blue (18 chromosome) signals. 
Chromosomal microarray (CMA) revealed normal male profile. Sequencing (NGS) revealed a hemizygous variant c.380A>G(p.(Tyr127Cys)) on the 
SRY gene. e A child with a female phenotype was born on 37 weeks of gestation. A child was diagnosed with gonadal dysgenesis (OMIM 400044). 
f In current case, the pathogenic variant in SRY caused altered functioning of a testis determining factor (TDF) and bipotential genital ridge 
developed as ovaries, resulting in female phenotype in a 46,XY child. The Fig. 1 is an origin image created specifically for the current article using 
Adobe Photoshop CC 2020
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Fig. 1 (See legend on previous page.)
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duplication of a 16p13.11 recurrent breakpoint region 
(BP2-BP3) has unknown clinical significance, according 
to the ClinGen Dosage Sensitivity Curation Page.

Sequencing with Illumina TruSight One Expanded gene 
panel (6,700 genes, on average 20× coverage for 94.1% of 
targeted regions) from amniotic cells revealed a hemizy-
gous variant NM_003140.2(SRY):c.380A>G(p.(Tyr-
127Cys)) on SRY (Fig.  1d). The average coverage of the 
SRY gene was 51×, and for the NM_003140.2(SRY):c.380 
position 57x. The c.380A>G SRY variant is reported as 
pathogenic by the ClinVar and The Human Gene Muta-
tion Database (HGMD) Professional, and associated 
with gonadal dysgenesis (OMIM 400044). The variant 
is absent from gnomAD database and is present in the 
dbSNP (rs104894973). No data is available on the fre-
quency of the variant in the population. Duplication of a 
16p13.11-16p12.3 chromosomal region was seen. Owing 
to the unavailability of parental samples, a de novo nature 
of variants found in the proband was not confirmed. 
However, follow up analysis revealed the presence of 
the same 16p13.11-16p12.3 duplication in the proband’s 
older sister , who had a normal female  profile, indicating 
that this microduplication was likely inherited from one 
of the parents.

A child with a female phenotype was born at 37 
WOG by Caesarean section because of a fetal distress. 
No abnormalities were noticed in the otherwise healthy 
newborn, weight 2,818g, height 48cm, and Apgar 
score indicating that the newborn was in good health 
(Fig. 1e).

Discussion and conclusions
Despite uncertain genetic risks to offspring, the number 
of ICSI procedures (sometimes unjustified) constantly 
grows worldwide. By overcoming biological barriers, 
ICSI increases the risks of congenital malformations and 
continuously reduces offspring’s reproductive health. As 
sex chromosome numerical abnormalities and autosomal 
structural rearrangements cause infertility, it was pro-
posed that in males presenting with sperm concentration 
less than 10 x  106 spermatozoa/ml karyotype analysis 
should be performed prior to ICSI [5]. However, to avoid 
transmission of genetic anomalies to ICSI-children, ger-
mline point mutations should also be comprehensively 
assessed. Firstly, ICSI patients might harbour mutations 
predisposing to infertility, including also in SRY gene [6]. 
Secondly, as mean age of ICSI-fathers is >40 years, there 
is an APA-associated risk of DNMs and monogenic dis-
orders (MDs) in the offspring [7–9]. The presented case 
confirms necessity of in-depth screening along with basic 
karyotyping analysis in parents referred to ART proce-
dures. Analysis of chromosomal abnormalities and single 

nucleotide variants associated with advanced age of par-
ents has potential to reduce the burden of genetic condi-
tions in the offspring conceived through ART.

SRY codes for a testis determining factor (TDF), which 
is a key transcription factor in male sex differentiation. 
In the presence of SRY, a genital ridge develops as tes-
tes; however, if SRY expression is absent or the mutated 
protein is non-functional, a bipotential genital ridge will 
develop as ovaries (Fig.  1f ). SRY pathogenic variants 
affect DNA binding, bending or cellular localization of 
the TDF. Impaired nucleus transportation of the TDF and 
failure of a transcriptional complex assembly result in a 
disrupted sex differentiation cascade [10]. Patients with 
SRY-associated complete gonadal dysgenesis commonly 
have a female phenotype. However, they do not develop 
secondary sexual characteristics and have primary amen-
orrhea. As a rule, the disorder is non-syndromic and no 
abnormalities in other organ systems are present at birth. 
The phenotype spectrum of SRY-associated gonadal 
dysgenesis is extremely variable, presenting individu-
als with both sex phenotypes, including fertile males. 
A case of a familial SRY pathogenic variant (c.380A>T, 
p.(Tyr127Phe)) with different substitution of the same 
nucleotide as reported in our patient (c.380A>G(p.(Tyr-
127Cys)), shared by normal fertile 46,XY father and an 
affected 46,XY daughter with female phenotype has been 
reported [11, 12]. Moreover, cases of paternal germline 
mosaicism for SRY variants were described, resulting in 
an SRY-associated gonadal dysgenesis shared by siblings 
[13]. However, as the older sister had a normal female 
profile, and taking into consideration APA (46 years) and 
severe oligozoospermia of the patient’s father, additional 
studies are needed to rule out the possibility of a familial 
variant or paternal germline mosaicism. Unfortunately, 
parents refused from further analysis. Nevertheless, a 
possibility of a de novo variant cannot be ruled out, as 
ICSI overcomes biological barriers, increasing risks of de 
novo and familial genetic anomalies and reducing repro-
ductive health, compared to children conceived sponta-
neously [14, 15].

DSDs, including gonadal dysgenesis, has a significant 
impact on patient’s life quality, increasing risks of bone 
fragility, ovarian cancer, gonadal neoplasia, endocrino-
logical complications, psychological burden and caus-
ing female sterility [16]. Early diagnosis of the disorder 
has vast importance not only for disease management, 
reducing health risks, but also supports optimal psy-
chological development of an individual with DSD, and 
helps to avoid irreversible medical, surgical and social 
decisions prior to fully informed decision making. 
Due to health risks affecting genitourinary and endo-
crine systems, which accompany DSD, early disease 
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management by a multidisciplinary team is highly 
important. Congruence of a gender identity with a sex 
of rearing is especially important for the emotional 
wellbeing and quality of life of individuals with DSD 
[17]. Due to the presence of a female external genita-
lia, individuals with complete gonadal dysgenesis are 
usually reared as females and develop mainly female 
gender identity. Even a successful pregnancy can be 
achieved by patients using donor oocytes. However, 
with a broader use of NIPT, many cases of DSD are 
being discovered prenatally, shaping a new agenda for 
psychosexual studies of DSD individuals and parental 
reactions on DSD and choices of sex rearing.

As a non-invasive procedure, NIPT has become a 
favorable way of prenatal screening, including evaluation 
of sex chromosomes. Fetal sex detection specificity of 
NIPT is 99.6%, and for ultrasound analysis a phenotypical 
sex evaluation rates between 98-100% [1]. The case shows 
the importance of revealing of NIPT and ultrasonogra-
phy fetal sex determination results to all involved parties 
(e.g., parents, clinicians, NIPT specialists). Although 34% 
of sex discordance cases may be caused by human error, 
like samples’ mislabelling or limitations of an ultrasound 
during early WOG, biological causes of sex discordance 
should not be underestimated [18]. Sex discordance 
might arise due to various pathological states, and thus 
need to be carefully assessed. Previously reported cases 
revealed a whole spectrum of DSDs involved in NIPT and 
ultrasound sex discordance. 9p deletion syndrome (XY 
genotype, female phenotype) with deletion of DMRT1 
and DMRT3 genes aligning in the deleted region resulted 
in a male fetus sex reversal. Similarly, male fetus sex 
reversal was associated with a case of complete andro-
gen insensitivity syndrome (XY genotype, female pheno-
type) with pathogenic variants in the AR gene inherited 
from asymptomatic 46,XX mother. Yp:Xp translocations 
(XX genotype, male phenotype) resulted in the short 
arm of the Y chromosome (including SRY) translocated 
onto the short arm of the X chromosome and presence 
of a male phenotype in a fetus with female genetic pro-
file. Other cases represented mosaic monosomy X/XY 
and Yp11.2 gains [19]. Keeping in mind that SRY anoma-
lies are one of the primary genetic causes of sex reversal, 
inclusion of SRY, as well as the most common DSD genes 
(i.e., NR5A1, MAP3K1) into NIPT panels for MDs, might 
benefit families declining amniocentesis. For now, DSD 
genes are not covered by the most popular NIPT panels 
like  GeneSafeTM (UK) and Natera Vistara (USA).

The case stresses the importance of sex determination 
via NIPT and its comparison with results of ultrasonog-
raphy sex identification. Relatively high prevalence of 

DSDs also supports the inclusion of the most common 
DSD genes into extended NIPT panel for MDs.

Importantly, to decrease risks of congenital malforma-
tions in the offspring, greater attention should be paid to 
genetic risk factors in males with severe oligozoospermia 
prior to ICSI, along with in-depth genetic analysis of 
ICSI-pregnancies/children.

Abbreviations
APA: Advanced Paternal Age; ART : Assisted Reproductive Techniques; CMA: 
Chromosomal Microarray Analysis; DNMs: De Novo Mutations; DSDs: Disorders 
of Sex Development; FF: Fetal Fraction; FISH: Fluorescence In Situ Hybridiza‑
tion; HGMD: The Human Gene Mutation Database; ICSI: Intracytoplasmic 
Sperm Injection; MDs: Monogenic Disorders; NIPT: Non‑Invasive Prenatal 
Testing; SRY: Sex‑determining Region Y; TDF: Testis Determining Factor; WOG: 
Weeks of Gestation.

Acknowledgements
We acknowledge our colleagues from Women’s Clinic of Tartu University 
Hospital and Competence Centre on Health Technologies.

Authors’ contributions
Study design: AS, MP, TR, NT, KK. Study conduct: KT, TR, PI, TK, ÜM, AE, EU, NT, 
SM, HT. Data collection: KT, TR, PI, TK, ÜM, AE, EU, NT, SM, HT, KK. Data analysis: 
KT, TR, PI, TK, ÜM, AE, EU, NT, SM, HT, KK. Data interpretation: KT, TR, PI, TK, ÜM, 
AE, EU, NT, SM, HT, KK, MP, AS, LZ. Drafting the manuscript: LZ, MP, AS. Revising 
the manuscript content: LZ, MP, AS, HT, KT, TR, AE, EU. Approving the final ver‑
sion of the manuscript: LZ, MP, KT, TR, PI, TK, ÜM, AE, EU, NT, SM, HT, KK, AS.

Funding
This work was financially supported by a grant from the Estonian Research 
Council (grant PRG1076); Horizon 2020 innovation (ERIN, grant no. EU952516) 
of the European Commission and Enterprise Estonia (grant EU48695).

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
A written informed consent to participate in the study was obtained from the 
parents of the patient. The case study was performed in compliance with the 
Helsinki Declaration.

Consent for publication
A written informed consent was obtained from the parents of the patient for 
publication of this case report.

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

Author details
1 Competence Centre on Health Technologies, Teaduspargi 13, 50411 Tartu, 
Estonia. 2 Department of Obstetrics and Gynaecology, Institute of Clinical 
Medicine, University of Tartu, Tartu, Estonia. 3 Department of Clinical Genetics, 
United Laboratories, Tartu University Hospital, Tartu, Estonia. 4 Department 
of Clinical Genetics, Institute of Clinical Medicine, University of Tartu, Tartu, 
Estonia. 5 Women’s Clinic, Tartu University Hospital, Tartu, Estonia. 6 Institute 
of Genomics, University of Tartu, Tartu, Estonia. 7 Department of Repro‑
ductive Medicine, West Tallinn Central Hospital, Tallinn, Estonia. 8 Institute 
of Bio‑ and Translational Medicine, University of Tartu, Tartu, Estonia. 9 Division 
of Obstetrics and Gynaecology, Department of Clinical Science, Intervention 
and Technology (CLINTEC), Karolinska Institutet, Stockholm, Sweden. 



Page 6 of 6Zhytnik et al. BMC Pregnancy and Childbirth          (2022) 22:105 

•
 
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: 

Received: 9 November 2021   Accepted: 26 January 2022

References
 1. Soto ÁL, González MB, Reyes IU, Meseguer González JL, Pérez MÁJ, Izqui‑

erdo OG. Fetal sex discordance. Taiwan J Obstetr Gynecol. 2020;59:652–5.
 2. Žilina O, Rekker K, Kaplinski L, Sauk M, Paluoja P, Teder H, et al. Creating 

basis for introducing non‑invasive prenatal testing in the Estonian public 
health setting. Prenat Diagn. 2019;39:1262–8.

 3. Bayindir B, Dehaspe L, Brison N, Brady P, Ardui S, Kammoun M, et al. 
Noninvasive prenatal testing using a novel analysis pipeline to screen for 
all autosomal fetal aneuploidies improves pregnancy management. Eur J 
Hum Genet. 2015;23:1286–93. https:// doi. org/ 10. 1038/ ejhg. 2014. 282.

 4. Sauk M, Žilina O, Kurg A, Ustav EL, Peters M, Paluoja P, et al. NIPTmer: rapid 
k‑mer‑based software package for detection of fetal aneuploidies. Sci 
Rep. 2018;8:1–9. https:// doi. org/ 10. 1038/ s41598‑ 018‑ 23589‑8.

 5. Chantot‑Bastaraud S, Ravel C, Siffroi JP. Underlying karyotype abnormali‑
ties in IVF/ICSI patients. Reprod BioMed Online. 2008;16:514–22. https:// 
doi. org/ 10. 1016/ S1472‑ 6483(10) 60458‑0.

 6. Ozdemir O, Gul E, Kilicarslan H, Gokce G, Beyaztas FY, Ayan S, et al. SRY 
and AZF gene variation in male infertility: a cytogenetic and molecular 
approach. Int Urol Nephrol. 2007;39:1183–9. https:// doi. org/ 10. 1007/ 
S11255‑ 006‑ 9116‑3.

 7. Zhytnik L, Peters M, Tilk K, Simm K, Tõnisson N, Reimand T, et al. From late 
fatherhood to prenatal screening of monogenic disorders: evidence and 
ethical concerns. Hum Reprod Update. 2021. https:// doi. org/ 10. 1093/ 
humupd/ dmab0 23.

 8. Beguería R, García D, Obradors A, Poisot F, Vassena R, Vernaeve V. Paternal 
age and assisted reproductive outcomes in ICSI donor oocytes: is there 
an effect of older fathers? Hum Reprod. 2014;29:2114. https:// doi. org/ 10. 
1093/ HUMREP/ DEU189.

 9. Yang X, Breuss MW, Xu X, Antaki D, James KN, Stanley V, et al. Develop‑
mental and temporal characteristics of clonal sperm mosaicism. Cell. 
2021;184:4772–4783.e15.

 10. Tajouri A, Ben Gaied D, Hizem S, Boujelben S, Maazoul F, M’Rad R, et al. 
Functional analysis of mutations at codon 127 of the SRY gene associ‑
ated with 46,XY complete gonadal dysgenesis. Sex Dev. 2017;11:203–9. 
https:// doi. org/ 10. 1159/ 00047 8718.

 11. Adhikari A, Taha D, Senguttuvan R, Lakshmanan Y. SAT‑297 mutation in 
SRY gene presenting as syndromic 46XY disorder of sexual differentiation 
(DSD). J Endocr Soc. 2019;3(Supplement_1):SAT‑297. https:// doi. org/ 10. 
1210/ js. 2019‑ sat‑ 297.

 12. Vilain E, McElreavey K, Jaubert F, Raymond JP, Richaud F, Fellous M. Famil‑
ial case with sequence variant in the testis‑determining region associated 
with two sex phenotypes. Am J Hum Genet. 1992;50:1008–11 /pmc/
articles/PMC1682588/?report=abstract. Accessed 14 May 2021.

 13. Jordan BK, Jain M, Natarajan S, Frasier SD, Vilain E. Familial mutation in 
the testis‑determining gene SRY shared by an XY female and her normal 
father. J Clin Endocrinol Metab. 2002;87:3428–32. https:// doi. org/ 10. 1210/ 
jcem. 87.7. 8646.

 14. Sánchez‑Calabuig MJ, López‑Cardona AP, Fernández‑González R, Ramos‑
Ibeas P, Balvís NF, Laguna‑Barraza R, et al. Potential health risks associated 
to ICSI: Insights from animal models and strategies for a safe procedure. 
Front Public Health. 2014;2:241. https:// doi. org/ 10. 3389/ fpubh. 2014. 
00241.

 15. Catford SR, McLachlan RI, O’Bryan MK, Halliday JL. Long‑term follow‑up 
of ICSI‑conceived offspring compared with spontaneously conceived 
offspring: a systematic review of health outcomes beyond the neonatal 
period. Andrology. 2018;6:635–53. https:// doi. org/ 10. 1111/ andr. 12526.

 16. Ayala NK, Kole MB, Forcier M, Halliday J, Russo ML. Sex discordance 
between cell‑free fetal DNA and mid‑trimester ultrasound: a modern 
conundrum. Prenat Diagn. 2020;40:514–6. https:// doi. org/ 10. 1002/ pd. 
5576.

 17. Wisniewski AB. Gender development in 46,XY DSD: influences of chromo‑
somes, hormones, and interactions with parents and healthcare profes‑
sionals. Scientifica. 2012;2012:1–15. https:// doi. org/ 10. 6064/ 2012/ 834967.

 18. Dhamankar R, DiNonno W, Martin KA, Demko ZP, Gomez‑Lobo V. 
Fetal sex results of noninvasive prenatal testing and differences with 

ultrasonography. Obstet Gynecol. 2020;135:1198–206. https:// doi. org/ 10. 
1097/ AOG. 00000 00000 003791.

 19. Richardson EJ, Scott FP, McLennan AC. Sex discordance identification 
following non‑invasive prenatal testing. Prenat Diagn. 2017;37:1298–304. 
https:// doi. org/ 10. 1002/ pd. 5184.

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

https://doi.org/10.1038/ejhg.2014.282
https://doi.org/10.1038/s41598-018-23589-8
https://doi.org/10.1016/S1472-6483(10)60458-0
https://doi.org/10.1016/S1472-6483(10)60458-0
https://doi.org/10.1007/S11255-006-9116-3
https://doi.org/10.1007/S11255-006-9116-3
https://doi.org/10.1093/humupd/dmab023
https://doi.org/10.1093/humupd/dmab023
https://doi.org/10.1093/HUMREP/DEU189
https://doi.org/10.1093/HUMREP/DEU189
https://doi.org/10.1159/000478718
https://doi.org/10.1210/js.2019-sat-297
https://doi.org/10.1210/js.2019-sat-297
https://doi.org/10.1210/jcem.87.7.8646
https://doi.org/10.1210/jcem.87.7.8646
https://doi.org/10.3389/fpubh.2014.00241
https://doi.org/10.3389/fpubh.2014.00241
https://doi.org/10.1111/andr.12526
https://doi.org/10.1002/pd.5576
https://doi.org/10.1002/pd.5576
https://doi.org/10.6064/2012/834967
https://doi.org/10.1097/AOG.0000000000003791
https://doi.org/10.1097/AOG.0000000000003791
https://doi.org/10.1002/pd.5184

	Prenatal diagnosis of a 46,XY karyotype female fetus with an SRY-associated gonadal dysgenesis, conceived through an intracytoplasmic sperm injection: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


