
Clinical Summary

A G5P2 woman presented for level 2 US
at 25 weeks of gestation after club foot was
identified on level 1 US.

Imaging Findings

Fetal US (Figure 1) and MRI (Figure 2)
showed fixed extension of the elbows and
flexion of the wrists. Bilateral clubfoot was
also present.

Diagnosis

Arthrogryposis multiplex congenita
(AMC) is an umbrella term encom-
passing a wide range of congenital
conditions characterized by multiple
joint contractures.

The differential diagnosis is broad and
includes distal arthrogryposis, congeni-
tal bony fusions, contractural arachnodac-
tyly, multiple pterygium syndrome, and

other disorders that affect both the limbs
and additional organ systems.

Discussion

AMC is a congenital syndrome defined
as a group of conditions characterized
by joint contractures involving 2 or more
body regions.1 The unifying mechanism
across all forms of AMC is decreased
fetal movement (fetal akinesia).2 When
movement is restricted early in gestation,
the resulting contractures are typically
more severe.3 The causes of fetal akinesia
are diverse and often multifactorial.
However, they can generally be grouped
into 6 major categories: neuropathic
abnormalities, muscle abnormalities,
connective tissue abnormalities, uterine
space limitations, intrauterine vascular
compromise, and maternal disease.2

The 6 etiologic categories of AMC
encompass a wide range of underlying
abnormalities. Neuropathic causes involve
both the central and peripheral nervous

systems and include cerebellar hypo-
plasia, spinal muscular atrophy (SMA),
and other anterior horn cell diseases.2,4

Muscle-related causes include maternal
antibody translocation in myasthenia
gravis, congenital muscular dystrophies,
and mitochondrial disorders.2,4 Connec-
tive tissue abnormalities may result
from normal tissue forming at inappro-
priate attachment sites or from intrin-
sic connective tissue defects such as
dystrophic dysplasia.2 Space limitations
within the uterus, as seen with oligohy-
dramnios, fibroids, uterine growths, or
multiple gestations, can also contribute
to the development of AMC.2,4 Intrau-
terine vascular compromise leads to
decreased blood flow, which can damage
fetal nerves and muscles and result
in akinesia.2 Maternal factors, includ-
ing infections, trauma, and exposure to
teratogenic medications, have also been
implicated.2,5,6 Notably, many chromoso-
mal deletion and duplication syndromes
have been associated with AMC,5 and
more than 400 specific conditions and
over 400 genes have been linked to
its development.5,7

Individuals with AMC have restricted
joint motion that may be accompanied
by varying degrees of muscle weak-
ness. These musculoskeletal abnormali-
ties result from reduced fetal movement,
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Abstract
Arthrogryposis multiplex congenita (AMC) is a multietiologic congenital syndrome resulting from decreased fetal movement
and defined by joint contractures involving 2 or more body regions. The 6 major etiologic categories include neuropathic
abnormalities, muscle abnormalities, connective tissue abnormalities, uterine space limitations, intrauterine vascular
compromise, and maternal disease. Prenatal US most commonly detects joint contractures during the second or third trimester,
although first-trimester findings such as increased nuchal translucency or congenital anomalies may suggest the diagnosis
earlier. In cases where fetal movement is not assessed, diagnosis may be delayed until birth. Careful attention to imaging
findings is essential when evaluating any pregnancy in which decreased fetal movement is reported or AMC is suspected.
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which leads to fixed joint positions and
muscle imbalance. In addition to limb
contractures, spinal deformities such as
scoliosis or kyphosis may be present
at birth or develop later in childhood
or adolescence. Other organ systems,
including the central nervous system
(CNS), respiratory, gastrointestinal, and
genitourinary systems, may also be
affected. Cognitive impairment can occur
when the CNS is involved, but sensa-
tion is typically preserved. The over-
all impact on function depends on the
degree of musculoskeletal and systemic
involvement, with outcomes ranging from

mild limitations in mobility to severe
lifelong disability.1

The clinical presentation of AMC is
highly variable, reflecting the diversity
of underlying causes. The most com-
mon subtype, amyoplasia, accounts for
approximately one-third of cases and
represents the classic form of AMC.
Amyoplasia is characterized by under-
development of skeletal muscle and
replacement of muscle tissue with
fibrofatty tissue. Affected patients typically
demonstrate symmetric flexion of the
wrists, extension of the elbows, internal
rotation of the shoulders, and severe

lower-extremity contractures. Additional
findings may include decreased muscle
bulk, body weight below the 10th
percentile, shortened limbs, and dimpling
over affected joints. Other presentations
may involve only the limbs, primarily
the distal limbs, or combinations of
limb and systemic involvement, including
neuromuscular disorders with associated
cognitive or nervous system abnormali-
ties.5

US is the primary tool for prenatal
diagnosis of AMC.5 Findings are most
often detected in the second or third
trimester, typically following maternal
reports of reduced fetal movement. At this
stage, US can readily identify most types
of arthrogryposes. The most common
contracture observed is clubfoot, although
additional findings may include internal
rotation or adduction of the shoulders,
abnormal flexion or extension of the
elbows, ulnar deviation of the wrists,
hip dislocation, and clenched hands.8

Earlier diagnosis is also possible, as
fetal movement can be visualized by US
as early as 8 weeks of gestation.8 In
the first trimester, secondary findings
such as increased nuchal translucency,
cystic hygroma, or a hypoplastic mandible
should prompt further evaluation.

In the late second and third trimes-
ters, fetal MRI complements US by
identifying potential CNS causes of AMC,
including cortical atrophy, lissencephaly,
spinal cord atrophy, and cerebellar or
pontine hypoplasia.9 Additional prenatal
MRI findings may include hypoplas-
tic lungs, muscular atrophy, growth
restriction, craniofacial abnormalities,
scoliosis, a short umbilical cord, and
abnormal amniotic fluid volume.8 After
birth, radiographs can help identify joint
dislocations, ankylosis, bony dispropor-
tion, scoliosis, or fusions. Postnatal MRI
and US can further evaluate the CNS and
musculature to characterize the extent and
underlying cause of abnormalities.5

The prognosis of AMC varies widely and
depends on the underlying etiology and

Figure 1. Fetal US performed at 25 weeks of gestational age showing (A) fixed extension of the
elbow (arrowhead) and flexion of the wrist (arrow). (B) Imaging of the left lower extremity showing
a clubfoot (arrow).

A B

Figure 2. Fetal MRI performed at 25 weeks of gestational age showing (A) fixed extension of the
elbow (arrowhead) and flexion of the wrist (arrow). (B) Imaging of the left lower extremity showing
a club foot (arrow).
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the severity of contractures. Progres-
sive neuromuscular disorders such
as SMA are associated with poorer
outcomes compared with contractures
resulting from reversible mechanical
factors such as oligohydramnios. Children
with mild contractures may achieve
normal development after appropriate
treatment, whereas those with severe,
fixed deformities often require lifelong
therapy and may experience limited
functional independence.2

Conclusion

AMC is a multietiologic congenital
syndrome resulting from decreased fetal
movement and defined by joint con-
tractures involving 2 or more body
regions. The 6 major etiologic catego-
ries include neuropathic abnormalities,
muscle abnormalities, connective tissue
abnormalities, uterine space limitations,
intrauterine vascular compromise, and
maternal disease. Prenatal US most
commonly detects joint contractures
during the second or third trimester,

although first-trimester findings such
as increased nuchal translucency or
congenital anomalies may suggest the
diagnosis earlier. In cases where fetal
movement is not assessed, diagnosis may
be delayed until birth. Careful atten-
tion to imaging findings is essential
when evaluating any pregnancy in which
decreased fetal movement is reported or
AMC is suspected.
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