Prenatal diagnosis of twins with thanatophoric
dysplasia type | and Down syndrome: a case report
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We present a case of spontaneous dichorionic diamniotic twins, each affected by thanatophoric dysplasia type | and
Down syndrome. Non-invasive prenatal screening revealed an increased level of chromosome 21 DNA. Ultrasound
showed that twin A had short long bones and a bowed humerus, whereas twin B appeared phenotypically normal.
Amniocentesis of twin A sent for quantitative fluorescent-polymerase chain reaction (QF-PCR), chromosome
microarray, and sequence analysis of the fibroblast growth factor receptor 3 gene (FGFR3) identified a heterozygous
variant in exon 7 of FGFR3, suggestive of autosomal dominant thanatophoric dysplasia type | (OMIM 187600).
Amniocentesis of twin B sent for QF-PCR revealed trisomy 21, likely caused by meiotic nondisjunction, with normal
chromosomes 13 and 18; karyotyping showed 47,XY,+21, suggestive of Down syndrome. At 22 weeks and 2 days
of gestation, termination of pregnancy for both twins was performed.
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Case presentation

In December 2024, a 41-year-old Chinese woman
with a natural pregnancy presented for prenatal diagnosis
after a positive non-invasive prenatal screening (NIPS).
The couple had no family history of congenital or hereditary
abnormalities. The woman had undergone two surgical
terminations of unwanted pregnancy and had no live births.
At 11 weeks and 6 days of gestation, ultrasound showed
dichorionic diamniotic twins. At 12 weeks, NIPS using
safeT21express showed a total fetal fraction of 13.8%,
with a borderline increase in DNA from chromosome 21,
suggestive of trisomy 21. The possibility of one affected
fetus or fetal mosaicism could not be excluded. Invasive
diagnostic testing by amniocentesis for karyotyping was
recommended to confirm the findings.

At 18 weeks and 2 days, ultrasound showed two
viable fetuses with estimated fetal weights appropriate
for gestational age. Twin A had short long bones, a bowed
humerus, and macrocephaly (Figure 1). The femur length
measured 2.38 cm (16th centile), and the humerus length
measured 1.56 cm (below the Ist centile). The biparietal
diameter was 4.76 cm and the head circumference was
16.87 cm (both above the 99th centile'). Twin B had normal
parameters: the biparietal diameter was 4.26 cm (74th
centile), the femur length was 2.35 cm (14th centile), the
abdominal circumference was 13.01 cm (57th centile), and
the head circumference was 15.59 cm (82nd centile). The

estimated fetal weight was 215.9 g, which was appropriate
for gestational age. A uterine fibroid was also noted.

At 19 weeks and 2 days, a morphology scan
showed that twin A had short and bowed long bones,
with all parameters below the Ist centile. The thoracic
circumference was 10.94 cm (7th centile). The femur
length-to-abdominal circumference ratio was low at 0.143
(2.01/14.15), consistent with severe skeletal dysplasia. In
twin B, the long bones appeared normal. No abnormal
morphology was identified; however, the face and heart
were not well visualised due to fetal position. Amniocentesis
of both twins was performed without complications.

At 21 weeks of gestation, ultrasound showed that
twin A had short and bowed long bones. The femur length
measured 1.83 cm, and the humerus length measured 1.71
cm (both below the 1st centile). The thoracic circumference
was 12.19 cm (5th centile). In twin B, the humerus measured
2.94 cm (2nd centile) and the femur length measured 3.0
cm (5th centile). The face and heart were re-examined and
appeared normal.
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Figure 1. Ultrasonography of twin A showing (a) the humerus at 18 weeks and 2 days, (b) the tibia and fibula at 19 weeks
and 2 days, (c) the femur at 21 weeks, and (d) the radius at 21 weeks.

Amniocentesis of twin A was sent for quantitative
(QF-PCR),
chromosome microarray, and sequence analysis of the
fibroblast growth factor receptor 3 gene (FGFR3). A
NM_000142.4:c.742C>T  p.(Arg248Cys)
variant in exon 7 of FGFR3 was detected, suggestive of
thanatophoric dysplasia (TD) type I (OMIM: 187600).
The variant was considered pathogenic according to the

fluorescent-polymerase  chain  reaction

heterozygous

American College of Medical Genetics and Genomics
guidelines. The genetic findings were consistent with
the phenotypical features of TD type I, an autosomal
dominant disorder. Amniocentesis of twin B was sent
for QF-PCR and revealed trisomy 21, likely caused by
meiotic nondisjunction, with normal chromosomes 13 and
18. Karyotyping showed 47,XY,+21, suggestive of Down
syndrome. The recurrence risk was low but would increase
with maternal age.

Options of continuing the pregnancy and terminating
the pregnancy for twin A or both twins were discussed. At
22 weeks and 2 days of gestation, the woman underwent

termination of pregnancy for both twins.

Gross examination of twin A showed short and
bowed limbs and a narrow thorax (Figure 2). A babygram
showed markedly shortened, deformed, and bowed upper
and lower limbs. The thoracic cage was narrow, and
all vertebrae were markedly shortened. The skull was
relatively large with frontal bossing. The overall findings
were consistent with TD type I. Gross examination of twin
B was unremarkable. A babygram showed that both upper
and lower limbs were slightly short, without deformity or
bowing. Vertebral pedicles were intact, and skull size was
normal.

Discussion

TD is the most common lethal skeletal dysplasia’.
Babies with TD usually die during the early neonatal
period due to pulmonary hypoplasia leading to respiratory
distress, although some survive into childhood®. Features
of TD include marked rhizomelic limb shortening with skin
redundancy, a narrow thorax with short ribs but normal trunk
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Figure 2. Gross examination of twin A showing short and bowed limbs and a narrow thorax.

length, flattened vertebral bodies, and macrocephaly with
frontal bossing*. There are two major forms of TD, both
caused by mutations in FGFR3. TD type I is characterised
by curved femurs and variable craniosynostosis; the
responsible mutations include p.Arg248Cys (55%),
p-Tyr373Cys (24%), p.Ser249Cys (6%), and stop codon
mutations (10%). TD type II is characterised by straight
femurs and severe craniosynostosis, known as cloverleaf
skull, and is associated with the p.Lys650Glu mutation’.

Two-dimensional ultrasound is the primary imaging
modality for prenatal diagnosis of TD type I°. Three-
dimensional ultrasound can enhance visualisation of fetal
structural abnormalities’. The most distinctive features of
TD type I include shortening of the long bones (below the
5th centile), a narrow chest cavity with short ribs, bowed
femurs, and platyspondyly*. Prenatal diagnosis of TD type
I is based on ultrasound assessment and identification of a
pathogenic or likely pathogenic variant in FGFR3, which
should be confirmed by sequence analysis. If the phenotype
is indistinguishable from other skeletal dysplasias, a skeletal
dysplasia multigene panel that includes FGFR3 and other
gene of interest can be used to identify the underlying
genetic cause®.

Our patient was initially referred for abnormal NIPS
owing to increased chromosome 21. NIPS for trisomies
21, 13, and 18 has equivalent screening sensitivity and
specificity in both twin and singleton pregnancies’. The
American College of Medical Genetics and Genomics
recommends NIPS, rather than conventional trisomy

screening, in twin pregnancies'®. Although NIPS is accurate
in the detection of trisomies 21, 18, and 13, as well as sex
chromosome aneuploidies, its performances regarding
rare autosomal trisomies and copy number variants are
variable’.

Next-generation sequencing panels to detect FGFR3
mutations are available for pregnancies at risk of FGFR3-
related skeletal dysplasia. Cases of NIPS for lethal skeletal
dysplasia by targeted capture sequencing of maternal
plasma have been reported''. Next-generation sequencing
is accurate for detecting de novo and paternally inherited
mutations in FGFR3-related skeletal dysplasia'?. NIPS for
FGFR3-related skeletal dysplasia is available in the United
Kingdom for women carrying fetuses with suspected
FGFR3-related skeletal dysplasia, for pregnancies at risk
due to paternal FGFR3-related skeletal dysplasia, and for
those with a previous pregnancy confirmed with FGFR3-
related skeletal dysplasia. It can be performed after 8
weeks of gestation. It uses a next-generation sequencing
panel and detects pathogenic variants of the FGFR3 gene'.
Given accurate sonographic phenotyping, the diagnostic
yield of NIPS in fetuses with suspected FGFR3-related
skeletal dysplasia can be maximised'. Although NIPS
demonstrates high sensitivity and specificity for detecting
FGFR3 mutations, it is primarily used as a screening tool
rather than a definitive diagnostic test'>. A positive NIPS
result typically warrants confirmation through invasive
testing (amniocentesis or chorionic villus sampling)'3-'¢,
In patients exhibiting ultrasound abnormalities consistent
with TD type I, the role of NIPS may be limited. The
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primary diagnostic approach remains targeted ultrasound
evaluation combined with invasive testing for molecular
confirmation.

Conclusion

This case report highlights the rarity of discordant
genetic abnormalities in dichorionic diamniotic twins
and the role of prenatal diagnosis in identifying genetic
conditions. The combination of ultrasound findings and
genetic testing facilitates decision making.
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