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telosteogenesis is a lethal chondrodysplastic disorder characterized by severe
micromelia and spinal abnormalities, including a heterogeneous group of
disorders with overlapping phenotypic features.1,2 Three subtypes have been
described on the basis of radiologic and pathologic findings. Type 1 has

pathologically unique giant cell chondrodysplasia. Type 2 has similar humeral and
femoral bone shapes but typically has a hitchhiker thumb or toe and distinctive chon-
dro-osseous histopathologic features caused by the diastrophic dysplasia sulfate trans-
porter gene, whereas types 1 and 2 are caused by the filamin B gene. Type 3 has less
dysmorphic facial features and well-ossified but disharmonious short tubular bones.
Atelosteogenesis type 1, a synonym for spondylohumerofemoral hypoplasia, is a rare
chondrodysplastic disorder caused by mutations in filamin B located at 3p14.3,4 This
gene has an important role in vertebral segmentation, joint formation, and endochon-
dral ossification. It is characterized by severe rhizomelia with bowing of the limbs,
especially the humeri, femurs, proximal and middle phalanges, and fibulas, with distal
tapering and delay in ossification of vertebrae.1,5 Other clinical hallmarks of the disor-
der include midface hypoplasia, micrognathia with a cleft palate, and a narrow thorax,
leading to pulmonary hypoplasia and laryngeal stenosis, attributable to the lethali-
ty.1,5,6 Histopathologic findings are hypocellular and acellular areas and occasional
giant cells in the resting cartilage, similar to boomerang dysplasia.1,5,7

Because atelosteogenesis type 1 is usually lethal, prenatal diagnosis is desirable for
proper management. To our best knowledge, only 4 cases have been prenatally diag-
nosed and reported in the literature.6,8–10 Here we present the prenatal sonographic fea-
tures of atelosteogenesis to add to the number of cases, which may be helpful in
diagnosis when skeletal dysplasia is encountered.
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Case Report

A 28-year-old pregnant woman, gravida 2, para 0010,
underwent antenatal care at 17 weeks’ gestation. The
pregnancy had been uneventful with no history of expo-
sure to any potential teratogens. Her medical and famil-
ial histories were unremarkable. Her husband was
healthy, and the couple denied consanguinity.
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She received a routine second-trimester sono-
graphic scan for fetal anomalies. Sonography
revealed a fetus with appropriate biometric mea-
surements of the head and abdomen as well as a
normal amniotic fluid index, but the fetus had
severe shortening of all extremities (less than the
fifth percentile for the gestational week) with
marked rhizomelia and an abnormal posture
(Figures 1 and 2), a small chest, hypoechoic anteri-
or bodies of the spine (Figure 3), and micrognathia
(Figure 4) with a flattened nasal bone. Very poorly
ossified femurs and humeri but no fractures or
abnormal curvature of the long bones were shown.

On the basis of the sonographic findings, the
fetus had a diagnosis of lethal skeletal dysplasia,
probably atelosteogenesis type 1, Robert syn-
drome, or achondrogenesis, and elective termina-
tion of the pregnancy was done with misoprostol,
resulting in a female abortus weighing 132 g. The
general appearance showed extremely short limbs
with froglike leg postures, a short trunk with a
small thorax, a depressed nasal bridge, hyper-
telorism, micrognathia, a cleft palate, and low-
set ears with subcutaneous edema (Figure 5A).

Radiographically, the skeletal system showed
an unossified humerus, femur, radius, and fibula
bilaterally and bilateral angulation of the ulna
and tibia with shortening of the fingers (Figure
5B). There was incomplete ossification of the cer-

vical, upper thoracic, lower lumbar, and sacral
vertebrae. Postabortion radiography revealed
multiple abnormalities of the long bones. The
thorax was small. The spine showed mild scolio-
sis. The vertebral bodies were underossified,
and platyspondyly of the spine was present.
Histopathologic examination showed that the
physeal growth zones of the ulna and tibia were
moderately disorganized, and the chondrocytes
in these areas were separated into groups by
septa of acellular matrix. Giant chondrocytes
were occasionally observed in the resting carti-
lage of the long bones of the upper and lower
extremities (Figure 6). The final diagnosis of this
case was atelosteogenesis type 1.

Discussion 

Skeletal dysplasia consisting of a large number of
disorders affecting the growth and development
of the musculoskeletal system is often difficult to
diagnose correctly with sonography diagnosis
because many of these disorders have similar
findings. For example, in cases of severely short-
ened and hypoechoic long bones, many disorders
must be taken into consideration, such as
thanatophoric dysplasia, achondrogenesis, Robert
syndrome, diastrophic dysplasia, and rare cases of
atelosteogenesis. However, thanatophoric dys-
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Figure 1. Sonograms of upper limbs showing a relatively normal-size hand, an
absent radius, and a very poorly ossified humerus.

Figure 2. Sonogram of a lower limb showing a bowing tibia
and an absent femur and fibula.
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plasia and diastrophic dysplasia could be readily
excluded because of their normal ossification.
Atelosteogenesis, achondrogenesis, and Robert
syndrome are very similar because all have
severe short limbs, spine abnormalities, and a
facial cleft. Achondrogenesis has been charac-
terized by poor ossification of the skull and
long bones as well as the spine, especially ante-
rior bodies, as in this case. Robert syndrome is
associated with tetraphocomelia in most cases,
but ossification of other bones is usually
normal, unlike in this case. Visualization of
micrognathia, severe rhizomelia with bowing
of the limbs, and a hypoechoic spine in this case
was highly suggestive of atelosteogenesis.

The sonographic diagnosis in this case was
mainly based on the identification of severely
abnormal tubular bones, very poor ossification
of anterior bodies of the spine, humeri, and radii,
resulting in severe rhizomelia, and less severity
in the ulnas and fibulas as well as other abnor-
malities, including micrognathia, a flattened
nasal bridge, and a small chest.

The definite diagnosis in this case was based on
both postabortion radiography and autopsy
findings and was confirmed by demonstration of
focal areas of hypocellularity and matrix degen-
eration in the growth plate and giant cell chon-
drodysplasia. The typical radiologic findings of
this disorder comprise deficient ossification of
the vertebrae, particularly the midthoracic spine,
distally tapered or occasionally absent humeri
and femurs, bowed radii, ulnas, and tibias,
hypoplastic fibulas, and distinctly deficient ossi-
fication of the metacarpals, proximal phalanges,
and middle phalanges together with short, wide,
well-ossified distal phalanges.

On the basis of the sonographic findings in this
case and a literature review,6,8–10 the consistent
helpful sonographic findings in fetuses with
atelosteogenesis type 1 include severe limb
shortening and deficient ossification of the long
bones, especially the femurs, humeri, and ante-
rior bodies of the spine. Markedly foreshortened
or absent humeri and femurs and proximal flar-
ing of the humeri and femurs, resulting in rhi-
zomelic, in particular, or micromelic dwarfism,
are strongly suggestive. Other abnormalities
detectable by sonography that are helpful in the
diagnosis of this disorder include a depressed
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Figure 3. Sagittal sonogram of the spine showing markedly hypoechoic anterior
bodies of the vertebrae.

Figure 4. Three-dimensional sonogram of the fetal head showing marked
micrognathia.
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nasal bridge, hypertelorism, micrognathia, abnor-
mal vertebral bodies, thoracic platyspondyly with
coronal clefts, a narrow thoracic cage, gross short-
ening of all limbs, bowed radii, ulnas, and tibias,
absent fibulas, clubfeet, and polyhydramnios. The
major differential diagnoses include (1) other
skeletal dysplasias associated with micromelia
and reduced ossification, such as achondrogene-
sis, hypophosphatasia, and osteogenesis imper-
fecta, and (2) other skeletal dysplasias associated
with similar limb shortening, such as camp-
tomelic dysplasia, Ellis-van Creveld syndrome,
homozygous achondroplasia, metatropic dyspla-

sia, Robert syndrome, short rib–polydactyly syn-
drome, and thanatophoric dysplasia.

The typical diagnostic sonographic findings
may be apparent in mid pregnancy, as in this
case, or as early as 15 weeks’ gestation.6 Because
of its lethal nature due to a combination of pul-
monary hypoplasia and tracheobronchomala-
cia, correct early prenatal diagnosis of this
disorder is essential for early intervention.
Whereas DNA analysis and other forms of prena-
tal diagnosis are not widely available, sonograph-
ic examination plays an important role in early
detection of this skeletal dysplasia.
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Figure 5. Postabortion findings. A, Flattened nasal bridge, micrognathia, an apparently protuberant abdomen, and severe
micromelia. B, Radiograph showing a narrow thoracic cage, absent bilateral humerus, femur, radius, and fibula, and incomplete cal-
cification of the vertebrae, especially anterior bodies, with platyspondyly.
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The pattern of inheritance for this disorder is
thought to be autosomal dominant, with all
cases being new mutations.3,4 Therefore, the
recurrence risk in subsequent pregnancies for
this patient should be very rare.
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Figure 6. Microscopic findings of a section of the ulna (hematoxylin-eosin). A, Hypocellular area in the physeal zone of cartilage (orig-
inal magnification ×40). B, Chondrocyte pleomorphism with giant chondrocytes (original magnification ×270).
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