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∗ • Lethal Skeletal Anomalies
∗ o Thanatophoric  dysplasia
∗ o Achondrogenesis
∗ o Osteogenesis Imperfecta Type II
∗ o Congenital l Hypophosphatasia
∗ o Campomelic  dysplasia
∗ o Homozygous Dominant achondroplasia
∗ o Short-Rib polydactyly syndrome
∗ • Non-lethal Skeletal Anomalies
∗ o Heterozygous achondroplasia
∗ o Osteogenesis Imperfecta Types I, III and IV
∗ • Focal Limb Anomalies
∗ o Upper extremity abnormalities
∗ o Lower extremity abnormalities
∗ • Focal  spine anomalies

What you may be tested on in your 
ARDMS and ARRT boards:



∗ •Rhizomelia- shortening of the proximal segment of an 
extremity (Humerus, femur)
∗ •Mesomelia-Shortening of the distal segment of an 

extremity (radius/ulna, tib/fib)
∗ •Micromelia-Shortening of both proximal and distal 

segments
∗ •Amelia-Absence of an extremity
∗ •Polydactyly-presence of more than five digits
∗ •Syndactyly-Soft tissue or bony fusion of digits.

Terminology



∗ In Sonography, it is important to be able to determine a 
lethal from a Non-lethal skeletal defect.

∗  There are THREE distinct characteristics of lethality:

Abnormal Skeletal Anomalies



∗ 1.Severe Micromelia

∗ When a long bone measures 4 SD or more below the mean for 
gestational age. An FL-AC ratio <0.16 helps define the degree 
of shortness as severe.

∗ 2.Severely hypoplastic thorax

∗ If the thorax is severely hypoplastic, lungs cannot develop, 
thus survival is impossible. A thoracic circumference that is 
less than the 5th percentile for GA is considered indicative of a 
lethal skeletal defect. The circumference is obtained around 
the perimeter of the ribs, not including the soft tissue.

∗ 3.Identification of a specific feature of a lethal dysplasia

∗ For instance, innumerable fractures are indicative of 
Osteogenesis imperfecta type II.



 Severe Micromelia





The following are all LETHAL skeletal 
anomalies



∗ Characterized by extreme Rhizomelia, bowed long bones, a 
narrow thorax and normal trunk length, and a relatively large 
head. The name is Greek and means “death bearing”.

∗ Sonographic findings

∗ • Cloverleaf skull

∗ • Severely shortened limbs

∗ • Hypoplastic thorax

∗ • Platyspondyly (Flattened vertebral bodies throughout the vertebral bodies)

∗ • Mild hypomineralization

∗ • Polyhydramnios (50% of cases)

Thanatophoric Dysplasia



Thanatophoric dysplasia 





hypoplastic thorax 



cloverleaf skull



Rare, short-limbed dysplasia. 
Two types:
∗ Type I (20%)
∗ • Autosomal recessive
∗ • Most severe form, with severe Micromelia, short trunk, 

protruding abdomen, poor skull and vertebral ossification, 
small pelvic bones.
∗ Type II (80%)
∗ • Autosomal dominant
∗ • Less severe form, large head compared to body, relatively 

normal skull ossification but lack of vertebral ossification, 
small chest, and thicker ribs without fractures.

Achondrogenesis



∗ Sonographic findings

∗ • Lack of vertebral ossification

∗ • Large head, possibly with decreased ossification of the 
cranium

∗ • Severely shortened limbs (Micromelia)

∗ • Small chest

∗ • Polyhydramnios

∗ • Associated cleft lip/palate, Micrognathia



∗ A disorder of production, secretion or function of 
collagen. 

∗ The earliest diagnosis has been reported at 15 weeks GA. 
A normal US after 17 weeks should exclude OI type II.

∗ Abnormally fragile bones, which are hypomineralized, 
fracture in utero, resulting in severe micromelia and 
irregularity of the bones.

Osteogenesis Imperfecta Type II



Sonographic findings:

∗ Presence of fractures or excessive callus formation of 
long bones

∗ Severe micromelia

∗ Severe hypomineralization of the skull

∗ Small, bell-shaped thorax

∗ Multiple rib fractures



 OI Type II



long bone deformity with OI Type II



Rare, bony demineralization disorder resulting from low 
levels of serum and tissue alkaline phosphatase.

Sonographic findings

∗ Severe micromelia, with possible bowing  of long bones

∗ Severely under-ossified bones

∗ Marked demineralization of cranium, resulting  in an 
apparent increased echogenicity of the falx cerebri

∗ Fractures may be seen.

Congenital Hypophosphatasia



Hypophosphatasia 



∗ AKA Campomelic dysplasia. Lethal, characterized by bent 
or bowed limbs. Most commonly, the tibia and femurs are 
affected. It is associated with a wide variety of anomalies 
such as congenital heart disease, Hydronephrosis, and 
hydrocephalus.

Sonographic findings
∗ Bent long bones, especially lower extremity bones
∗ Narrowed thorax
∗ Associated CNS and renal anomalies
 

Campomelic Dysplasia



 Bent femur with Campomelic dysplasia



A lethal, short limbed dysplasia characterized by rhizomelic 
dwarfism, limb bowing, lordotic spine and a bulky head. 

Sonographic findings

∗ Rhizomelia

∗ Small thorax causing pulmonary hypoplasia

∗ Large cranium, possibly cloverleaf skull

Homozygous Dominant Achondroplasia



Rare, lethal characterized by polydactyly and an extremely 
small thorax. Death results from respiratory insufficiency

Sonographic Findings
∗ Severe micromelia
∗ Polydactyly
∗ Severely narrowed thorax with short ribs
∗ Gamut of other anomalies (cardiac, renal, cleft lip/palate, 

and more)

Short-Rib Polydactyly Syndrome



THE FOLLOWING ARE NON-LETHAL 
SKELETAL ANOMALIES



∗ Is the most common form of genetic skeletal dysplasia 
and is characterized by rhizomelic shortening to the limbs 
(mostly in the upper limbs) and a drop off of femur length 
as early as 21 weeks. 

∗ In 80-90% of cases, a spontaneous genetic mutation is 
the cause of this non-lethal dysplasia. 

∗ Because of the later manifestation and occurrence is 
predominantly spontaneous, diagnosis may be missed in 
the second trimester.

Heterozygous Achondroplasia



Sonographic findings

∗ Mild to moderate Rhizomelia

∗ FL falls short of expected length for GA compared with 
BPD, as early as 21 weeks or as late as 27 weeks

∗ Normal FL prior to 20 weeks

∗ Macrocrania, frontal bossing and depressed nasal bridge

∗ Brachydactyly: Shortness of the fingers and toes



 Heterozygous achondroplasia



∗ All have variable outcomes. Types I (most common) and IV 
have a good prognosis. Occasional fractures, mild limb 
bowing, easy bruising, and blue sclera are some of the clinical 
features. Type I also manifests deafness.

Sonographic findings
∗ Types I and IV:
∗ Limb shortening or bowed bones.
∗ Normal mineralization, but occasionally demineralization  with 

type I
∗ Isolated fractures, if present

∗ Type III:
∗ Moderate to severe shortening of long bones
∗ Thickened, hypoechoic, irregular lower extremity bones

Osteogenesis Imperfecta Types I, III and IV





Radial Ray abnormalities

∗ Hypoplasia or aplasia of the radius is seen in many 
syndromes and conditions

 

Focal limb anomalies
Upper extremity 



Radial Ray





Clinodactyly

∗ Is the permanent curvature or deflection of one or more 
fingers. Severe cases have overlapping digits and a 
clenched hand.



Clinodactyly



∗ More than the normal number of digits of the hand or 
toes. Extra digits may consist of soft tissue only, or may 
contain bone.

∗  

Polydactyly



Polydactyly



Syndactyly

∗ Is the fusion of digits, either soft tissue or bony fusion.



Syndactyly





Clubfoot deformity

∗ Can be genetic or environmental. Environmental causes 
include uterine constraint (oligo, ABS, uterine tumors). It 
is described as an abnormal relationship of the tarsal 
bones and the calcaneus, with different versions. Approx. 
55% of clubfoot are bilateral.

Sonographic findings

∗ Foot deviated from normal position.

Lower Extremity Abnormalities



club foot deformity.



Rocker bottom foot

∗ The bottom of the foot appears “rocker-bottom”, or 
convexes outward. The defect can be associated with 
Trisomy 13, or numerous other anomalies.



Rocker Bottom Foot/Prominent Heel 
bone (Calcaneus)



Sirenomelia (Mermaid Syndrome)
∗ Lower extremity fusion and abnormal or absent foot 

structures

Sonographic findings
∗ Oligohydramnios
∗ Single femur or two femora constantly seen side by side
∗ Abnormal or absent foot structures
∗ Associated with BRA and skeletal abnormalities

Focal Spine anomalies



∗ Caudal Regression Syndrome

∗ Seen in patients with Diabetes Mellitus

∗ Includes sacral agenesis, lumbar spine or even lower 
thoracic spine agenesis.

∗ Associated anomalies of the GI and GU tracts, the CNS 
and heart.



Sirenomelia (Mermaid Syndrome)



Sirenomelia



Caudal Regression Syndrome
Sacral Agenesis





Scoliosis and Kyphosis

∗ Abnormal curvature of the spine, usually the 
thoracolumbar region.

∗ Severe curvatures are associated with lethal anomalies 
such as anencephaly and ABS.
∗ Scoliosis: Abnormal Side to Side curvature of the spine

∗ Kyphosis: Hunchback spine


