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Noninvasive prenatal screening and ultrasonography scan
of fetal sex result discordance
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ABSTRACT

Introduction: Noninvasive prenatal screening (NIPS)
for fetal aneuploidies is a screen performed by sequencing
placental cell free DNA found in maternal plasma. This
is an extremely sensitive and specific screening test with
over 99% sensitivity.

Case Report: We present a case of NIPS discordance
regarding fetal sex observed on ultrasonography, as well
as postnatal phenotype and genetic testing. A preliminary
NIPS at 12 weeks gestation revealed no aneuploidies
and only X chromosomes; however, 20-week and 23-
week ultrasonography demonstrated non-virilized male
genitalia. A second NIPS was performed and generated
the same findings as the first NIPS. Postnatal exam and
fluorescence in situ hybridization (FISH) determined the
fetus was of both male phenotype and genotype.

Conclusion: A possible explanation for this patient is
mosaic monosomy with a Y-chromosome component
(45X/46XY) with normal male phenotype. Sex
chromosome mosaicism may not have been detected
as placental ¢cfDNA is only a small fraction in maternal
circulation.
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INTRODUCTION

Fetal DNA circulating in maternal plasma was first
discovered in 1997 by Lo et al. using the Y chromosome
as a marker [1]. In that publication, it was explained that
when cells undergo apoptosis the intracellular contents
are released into the circulatory system. These circulating
DNA fragments, originating from intracellular contents,
can be found in all human plasma, and are known as cell-
free DNA (cfDNA).

In pregnancy, cell-free fetal DNA analyzed from
maternal serum originates from apoptotic placental
cells rather than apoptotic fetal cells [2]. In 2011, these
cells became an integral part of prenatal aneuploidy
screening tests, known as cfDNA or “noninvasive prenatal
screening” (NIPS). Studies have reported sensitivities of
cfDNA analysis for fetal sex chromosomes greater than
99% [3]. When a Y-chromosome component is detected
on cfDNA screening, it is considered non-maternal and
of placental origin, leading to a fetal sex interpretation of
male [4]. We report a case of NIPS discordance regarding
fetal sex with ultrasonography scan, as well as postnatal
phenotype and genetic testing.

CASE REPORT

The patient was a pregnant gravida I, para o, 36-year-
old woman with endometriosis and hypothyroidism.

Journal of Case Reports and Images in Obstetrics and Gynecology, Vol. 8, 2022. ISSN: 2582-0249



EDORIUM Journals

J Case Rep Images Obstet Gynecol 2022;8:100104Z08BJ2022.
www.ijcriog.com

She had been seen in a reproductive endocrinology
clinic since 2016 due to the inability to conceive despite
several treatments over the years. The patient conceived
spontaneously in 2020 and was followed with two pelvic
ultrasonography scans at 7 weeks and 12 weeks. A NIPS
Prequel Prenatal Screen was collected at 12.1 weeks
gestation with a fetal fraction of 6.9%. Results on the
sample were consistent with female sex and no aneuploidy
of chromosomes 13, 18, or 21.

On 06/09/2020, the patient presented to the Maternal-
Fetal Medicine clinic for her 20-week ultrasound.
Ultrasound showed no abnormalities; however, the
ultrasound findings demonstrated male genitalia. This
finding was discordant with the previous screening
results performed at 12.1 weeks gestation. A second NIPS,
INNATAL Prenatal Screen was collected at 21.0 weeks
gestation with a fetal fraction of 6%. The results were, once
again, consistent with normal chromosomes 13, 18, 21, and
female sex.

Repeat ultrasound on 06/26/2020 showed similar
results to the 20-week ultrasound demonstrating
non-virilized male genitalia. The inconsistencies were
concerning to the patient and the option of amniocentesis
was discussed and offered. After discussing the risks and
benefits with the patient and her spouse, an amniocentesis
was declined.

At 28 weeks gestation, the patient had a grossly
abnormal 1-hour glucose result at 356 mg/dL. The 3-hour
glucose tolerance and glycosylated hemoglobin test were
not performed. The patient did have a family history of
diabetes, but unfortunately did not receive blood glucose
screening prior to 28 weeks gestation. This extreme
elevation in blood glucose led to increased monitoring,
diabetic counseling, and the initiation of insulin for
glucose management. Her blood sugar was subsequently
well managed by the perinatology team with Novolin N
100 mg/mL subcutaneously of 32 units with breakfast and
12 units before dinner and Novolin R 100 mg/mL injection
solution of 18 units before breakfast and 14 units before
dinner.

On 09/28/2020 at 35 weeks and 6 days gestation,
biophysical profile testing showed a result of 4/8, and the
patient was immediately taken to Labor & Delivery. The
following day at 36 weeks gestation, the patient vaginally
delivered a phenotypically male neonate who weighed
5 pounds and 6 ounces. The neonate was transferred to

Table 1: Overview of patient’s fetal genetic testing

Gestational Trisomy 21 Trisomy 18 Trisomy 13
age (weeks)

cfDNA 1 12.1 No No

c¢fDNA 2 22.3 No No

FISH Neonate No No
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newborn intensive care unit (NICU) for management of
tachypnea which quickly resolved and was thus diagnosed
as transient tachypnea of the newborn. Fluorescence
in situ hybridization (FISH) was performed using the
neonate’s blood while in NICU. Analysis of these results
showed no evidence of chromosomal abnormalities in 13,
18, 21, and for the first time, both an X and Y chromosome
were observed (Table 1). These results were congruent
with the ultrasonography findings and physical exam; the
neonate was subsequently determined to be of both male
phenotype and genotype.

DISCUSSION

To reduce the likelihood of human error as the cause for
an incongruent NIPS, a second screen was performed in
laboratories and by different physicians. The most common
sources of human error are blood sample mislabeling,
laboratory methodologic limitations, and transcription
errors [5]. The second NIPS results were concordant with
the first screen thus eliminating a previously assumed
human laboratory error.

Literature research reveals many biologic reasons for
discordance. Some of the most cited reasons for fetal sex
discordance are the presence of fetoplacental mosaicism
(confined placental mosaicism), vanishing twin syndrome,
maternal transplant recipient from a male donor, and
disorders of sexual development [3, 4, 6]. Many of
these possibilities do not apply to our case. The early
ultrasonography excludes the possibility of vanishing twin
syndrome, and the mother was not a transplant recipient.
Confined placental mosaicism (CPM) refers to the presence
of a chromosome abnormality in a portion of placental
cells that are not detected in the fetus. The chromosomes
seen on both NIPS were normal, therefore reducing the
possibility of CPM as the cause of incongruence.

Noninvasive prenatal screening in disorders of sexual
development is congruent with the final karyotype
(most often due to androgen insensitivity syndrome and
incongruence seen on ultrasonography) [7]. Our patient’s
NIPS was incongruent with the final karyotype; therefore,
disorders of sexual development can also be excluded.

If a definite diagnosis is desired during pregnancy,
chorionic villus sampling or amniocenteses is necessary.
The option of amniocenteses was discussed with the

Sex chromosomes Y chromosome

sensitivity
No Normal X chromosome, no Y 99.9%*
chromosome
No Normal X chromosome, no Y 99.9%*
chromosome
No Both X and Y chromosomes 99.92% [4]

*Sensitivity data retrieved from Prequel Prenatal Screen Report (¢fDNA 1) and INNATAL Prenatal Screen Report (cfDNA 2).
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patient and her spouse but was ultimately denied due
to the procedural risks. After seeing normal anatomy
on ultrasonography and no aneuploidies found on two
separate cfDNA screens, the amniocentesis would be
solely used to determine the gender of the fetus. The
couple chose to wait until after delivery for the results.
Postnatal testing was performed using fluorescence in
situ hybridization rather than a full karyotype for cost
efficiency and expediency [8, 9].

A limitation worth acknowledging in this case is the
lack of full karyotype for the neonate. The karyotype
would clarify the neonate’s genetic status thus narrowing
the differential diagnosis and enabling appropriate
management in the pediatric setting. Our overall
recommendation is to pursue with further genetic testing
if the patient desires more definite answers.

CONCLUSION

Sex chromosome mosaicism may not be adequately
detected as placental cfDNA is only a small fraction of
c¢fDNA in maternal circulation. Individuals with mosaic
monosomy X with a Y-chromosome component genotype
can have significant phenotypic variability, ranging from
normal external female genitalia with systemic features of
Turner syndrome to normal phenotypic male. A possible
explanation for this fetal sex discrepancy is mosaic
monosomy with a Y-chromosome component (45X/46XY)
and a normal male phenotype; however, a confirmatory
genetic test is required to reach a final diagnosis.
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