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Fetal Thanatophoric Dysplasia
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Abstract
Thanatophoric dysplasia (TD) is a rare autosomal dominant lethal skeletal dysplasia
with two subtypes. Mutations in the fibroblast growth factor receptor 3 gene
(FGFR3) results in both subtypes. In prenatal diagnosis of TD by three-dimensional
ultrasound examination in second trimester aids in visualizing facial features and
other soft tissue findings such as cloverleaf skull, very short extremities and small
thorax. Most of the affected fetuses die in utero or shortly after birth due to either
respiratory insufficiency or brain stem compression or combination of both. We
report one such rare case of type I TD encountered at 32 weeks of gestational age.
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distress immediately after delivery,
admitted to neonatal intensive care
unit and expired on the same day
due to respiratory failure. Baby had
macrocephaly with head circumference of
320mm (above 90th centile). Anterior and
posterior fontanelle were widely open and
sutures were separated. The head and neck
features were prominent forehead, mid
facial hypoplasia, depressed nasal bridge,
low set ears and short neck. Upper and
lower limbs were short with short stubby
fingers and extra deep skin folds. Narrow

Introduction
TD is the most common form of skeletal
dysplasia which is lethal in the neonatal
period and it has an incidence of 1 per
20,000 to 1 per 50,000 births1. There are
Type I and Type II subtypes with relative
incidence of 80% and 20% respectively.
Autosomal dominant mutations in the
fibroblast growth factor receptor 3 gene
(FGFR3), which has been mapped to
chromosome band 4p16.3, results in both
subtypes2.

Case report
A 28 year old woman in her 1st pregnancy
with an uncomplicated preconception
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and antenatal period found to be carrying
a fetus with thanatophoric skeletal
dysplasia by routine anomaly ultrasound
scan at 22 weeks of gestation with
features of macrocephaly, narrow chest,
deformed shorten limbs, scoliosis and
polyhydramnios. As no legal provisions
are available for termination of pregnancy
for lethal congenital anomalies, both
parents were counselled and decided to
continue the pregnancy. At 32 weeks of
gestation she was admitted to the hospital
with preterm labour and assisted breech
vaginal delivery was performed. Mother
had uneventful recovery.
Baby boy weighed 1.75kg developed
peripheral cyanosis and respiratory

thorax, protuberant abdomen and scoliotic
spine were also seen.
Full body x-ray reveled narrow chest with
small ribs and short long bones [humerus
-25 mm (< 3rd centile), femur – 28 mm (<
3rd centile)] with the shape of telephone
receiver. With facial features and skeletal
abnormalities the diagnosis of TD type I
was made. Post mortem confirmed the
diagnosis and no placental abnormalities
detected. Both parents were debriefed and
counselled.

Discussion
TD is a congenital, sporadic, usually lethal
skeletal dysplasia with two clinically
defined subtypes, type I and Type II with
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some overlap between the two subtypes.
Differential diagnosis of TD includes
homozygous achondroplasia, severe
hypophosphatasia, severe osteogenesis
imperfecta, achondrogenesis, campomelic
dwarfism and rhizomelic chondrodysplasia
punctata3. Thanatophoric dysplasia or
dwarfism literally meaning death bearing
dwarf was first described by Maroteaux et
al.4. It is caused by autosomal dominant
mutations in the fibroblast growth factor
receptor 3 (FGFR3) gene, which has been
mapped to chromosome band 4p16.3. This
gene provides instructions for making a
protein that is involved in the development
and maintenance of bone and brain tissue.
Mutations in this gene cause the FGFR3
protein to be overly active, which leads to
the severe disturbance in bone growth that
is characteristic of TD2. The two subtypes
can be differentiated by the skull shape
and femur morphology5. Type 1 presenting
with polyhydramnios, macrocephaly, short
limbs, narrow thoracic cage and curved
short femur (typical telephone receiver
appearance) but without a cloverleaf skull
which means a tri-lobed skull. Type 2
is characterized by short limbs, narrow
thoracic cage, straight short femora,
hydrocephalus, and cloverleaf skull6.
In prenatal diagnosis of TD by threedimensional ultrasound examination in
second trimester aids in visualizing facial
features and other soft tissue findings such
as cloverleaf skull, very short extremities
and small thorax7. It can be confirmed
by molecular analysis of the mutation
in FGFR3 gene extracted from fetal
cells obtained by amniocentesis usually
performed at 15-18 weeks gestation or
chorionic villous sampling at about 1012 weeks gestation8. Parental genetic
screening for FGFR3 is not useful as
almost all cases of TD are caused by new

mutation in the FGFR3 gene and occur in
people with no history of the disorder in
their family. Affected individuals never
survive. Therefore, disorder never passes
to next generation9. Recurrence risk is also
not increased above that of the general
population as it is a de novo mutation10.
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Most of the affected fetuses die in utero or
shortly after birth. The cause of death is
due to either respiratory insufficiency due
to narrow chest cavity and hypoplastic
lungs or brain stem compression by the
narrow foramen magnum or combination
of both. Surviving neonate is almost
always ventilator dependent and mentally
deficient9.
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