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Major progress in delineating the
many specific skeletal dysplasias
that present with disproportionate
short stature has been made in the
last 15 years. Each dysplasia has
its own natural history, genetic ba-
sis, and specific pathological find-
ings. However, some general
comments can be made about the
most common medical complica-
tions seen in children with these
dwarfing conditions since they are
of importance to the practitioner
caring for these children.'* These
have been grouped into intrauter-
ine, respiratory, central nervous
system (CNS), skeletal, muscular,
otolaryngologic, ophthalmologic,
dental, and nutritional complica-
tions (Table).

Intrauterine Complications
The most common problems seen
during gestation are poly-
hydramnios and edema. In gen-
eral, these occur in fetuses with the
lethal chondrodystrophies, such
as achondrogenesis and thanato-
phoric dysplasia. Occasionally,
however, polyhydramnios is a late
gestational complication in an oth-
erwise nonlethal condition, such
as achrondroplasia.

Prenatal diagnosis of the chon-
drodysplasias by midgestational
ultrasound is possible in many
such conditions since normal
measurements of limbs and trunk
are available for comparison.
When ultrasound is done because
polyhydramnios is present, dis-
proportionate fetal development
may be noted. Observing the rate
of growth over several weeks is
often helpful in establishing a di-
agnosis. Prenatal diagnosis by ul-

trasound depends on whether the
particular chondrodysplasia mani-
fests itself before birth. Diagnosis
of a specific chondrodysplasia
during the second trimester per-
mits two options: termination of the
pregnancy or preparation of the
family for the birth of a dwarfed
child.

Respiratory Complications

Respiratory distress is seen in a
number of dwarfing conditions,®
particularly those associated with
small chests, such as asphyxiating
thoracic dysplasia. Respiratory
distress occurs when there is a
small chest and lungs, a small or
collapsing trachea, or a small up-
per airway; distress is worsened
by respiratory tract infections.
Norms for evaluating the size of the
respiratory tree in children with
chondrodysplasias are not readily

available. Respiratory rates and
retractions are often the best indi-
cation that there is a problem.
Monitoring oxygen and carbon di-
oxide levels is important in order to
determine whether true respiratory
distress exists in dwarfed infants.®
As the child grows, there is often
a disproportionate increase in the
size of the chest. During the first six
months of life, the trachea in chil-
dren with chondrodysplasias in-
creases in size. During the second
year of life, upper airway obstruc-
tion becomes a more significant
problem than lower airway ob-
struction, particularly if the tonsils
and adenoids are enlarged. Snor-
ing and sweating during sleep are
frequently seen in dwarfed infants.
If persistent, these symptoms indi-
cate that the child is having hy-
poxic episodes during sleep and
requires further evaluation.

Table. Medical Complications of Dwarfing Syndromes

Intrauterine

Polyhydramnios; edema

Respiratory

Respiratory distress secondary to small chest
and lungs, small or collapsing trachea, or
small upper airway (often complicated by
upper respiratory infections); asphyxiating
thoracic dysplasia; snoring; upper airway
obstruction; hypoxic episodes

Central nervous system

Hydrocephaly; spinal cord compression; nerve
damage secondary to instability of cervical
vertebrae

Skeletal

Kyphosis; instability of cervical vertebrae; var-
jous vertebral abnormalities; hip dysplasia;
tight and loose joints; osteoarthritis; bowed
legs; fractures

Muscular Truncal hypotonia; disease of muscles; muscle
contractures

Otolaryngologic Frequent otitis media; hearing loss (conductive

‘ and neurosensory)

Dental Malocclusions; dental crowding; structural ab-
normalities of teeth

Ophthalmologic Severe myopia; retinal detachment

Nutritional Obesity




Central Nervous System
Complications

Hydrocephaly

True hydrocephaly occurs in sev-
eral dwarfing conditions, notably
the achondroplasias, the meta-
topic dysplasias, and conditions
that affect the base of the skull,
and results in a decrease in the
size of the foramen magnum and
jugular foramen. Hydrocephaly
can occur prior to delivery and, if
the head is sufficiently enlarged,
may lead to cephalopelvic dispro-
portion and a traumatic birth. An
infant with true hydrocephaly must
be distinguished from one who has
apparent hydrocephaly: ie, one
with a normal-sized head and a
small body.

In general, hydrocephaly, if
present at birth or developing
shortly afterwards, progresses
during the first year of life. If dis-
proportionate head growth oc-
curs, a neurologic evaluation is
essential. During the first year of
life, serial ultrasounds through the
fontanelle every three months give
an indication of relative ventricular
size. In the past, shunting opera-
tions were not performed unless
the increase in head size was
judged to be abnormal when
compared with the growth charts
of head circumference. However,
there is increasing evidence that
shunting should be considered in
certain children with neurologic
symptoms even if the head size
remains stable, since increased

intracranial pressure may be
present and lead to CNS
damage.”

Spinal Cord and Nerve
Damage

Compression of the spinal cord is
seen at a number of vertebral lev-
els in many of the chondro-
dysplasias. If the foramen mag-
num is small, compression may
occur during the birth process. In-
stability of the cervical vertebrae
can occur at this time when there is
odontoid and vertebral or ligamen-
tal laxity. The latter is seen in mu-
copolysaccharidosis conditions or
when vertebral abnormalities are
present, such as those associated
with the spondyloepiphyseal dys-

plasias and spondylodysplasias.
Laxity of the ligaments is also seen
in diastrophic dysplasia, meta-
tropic dysplasia, Larsen syn-
drome, and camptomelic dys-
plasia.®

Instability of the cervical verte-
brae can best be evaluated by
lateral views of the neck during
flexion and extension. If stability
and subluxation are present, fur-
ther evaluation by imaging and
electrophysiologic techniques is
indicated. The results may indi-
cate the need for cervical fusion to
prevent possible compression
and quadriplegia. Sudden infant
death, which has been reported
with increased frequency in older
infants with achondroplasia,® may
be a function of high cervical cord
compression. Occasionally, pro-
cedures o enlarge the foramen
magnum must be considered.®

In conditions characterized by
either vertebral abnormalities or
short pedicles, or in disorders in
which spinal abnormalities uiti-
mately develop, spinal cord com-
pression can occur at any time
during life. In achondroplasia,
symptoms of lower spinal cord and
root compression usually do not
occur until patients reach their
early 20s. Symptoms of claudica-
tion and numbness must be taken
seriously in patients with achon-
droplasia and should be treated
medically by traction or bracing. If
no relief occurs, surgical treatment
is necessary in order to avoid per-
manent damage to the spinal cord
and/or nerves.

Skeletal and Muscular
Complications

Hypotonia and Kyphosis
Patients with truncal hypotonia,
which occurs in infants with
achondroplasia or mucopolysac-
charidoses, may develop kypho-
sis at the first or second lumbar
vertebra. Kyphosis may be a func-
tion of weight distribution leading
to compression of the anterior part
of the vertebra. It may be possible
to avoid this by positioning the
baby properly so that increased
weight is not placed on the anterior
part of the first lumbar vertebra.
Therefore, during the first year of

life or until good trunk strength de-
velops, forward slumping of the
body (eg, curling into the fetal po-
sition) should be corrected by re-
positioning the baby.

Hip Joint Abnormalities

Hip dysplasia is common in a vari-
ety of chondrodysplasias because
the pelvis acetabulum is slow to
form, the femoral head may be
dysplastic (poorly ossified), or the
femoral neck is short. In addition,
the full range of motion of the hip
joint is frequently limited by bony
abnormalities. It is important that
attention be given to proper ac-
etabular formation during the first
year of life; frog-leg positioning
may be necessary to encourage
good hip joint development. Se-
vere osteoarthritis frequently oc-
curs at the hip joint in chitdren with
epiphyseal and spondylo-
epiphyseal dysplasias, and early
total hip replacement is required.

Bowed Legs

Bowing of the legs is frequent in
many dwarfing conditions be-
cause the long bones of the leg
grow disproportionately and the
ligaments of the knee and ankle
are relatively loose. In achon-
droplasia, the fibula overgrows
and pushes the ankle inward. It is
important to try to maintain normal
distribution of weight on the joints
of the leg to avoid asymmetric
growth and wear and tear of the
joint surfaces, since this produces
osteoarthritis at a later time.

Fractures

Individuals with chondro-
dysplasias may have a higher in-
cidence of bone fractures be-
cause of falls or trauma. Except in
osteogenesis imperfecta, chon-
drodysplastic bones are generally
of normal strength. In all dwarfing
conditions, bone-healing rates
seem to be normal.

Joint Stability

In certain dwarfing conditions,

joint instability occurs because

some joints are loose while others

are tight. Loose joints lead to dis-

location and excessive wear and
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