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The term arthrogryposis describes a range of congenital contractures that
lead to childhood deformities. It encompasses a number of syndromes

and sporadic deformities that are rare individually but collectively are

not uncommon. Yet the existing medical literature on arthrogryposis is
sparse and often confusing. The aim of this book is to provide health care
professionals, individuals affected with arthrogryposis, and their families
with a helpful guide to better understand the condition and its therapy.

With this goal in mind, the editors have taken great care to ensure that the
presentation of complex clinical information is at once scientifically accurate,
patient-oriented, and accessible to readers without a medical background.

The book is authored primarily by members of the medical staff of the
Arthrogryposis Clinic at Children’s Hospital and Medical Center in Seattle,
Washington, one of the leading teams in the management of the condition,
and will be an invaluable resource for both health care professionals and
families of affected individuals.
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14 Overview of Arthrogryposis

- Fetal Akinesia

Fig. 1.41 Diagram of fetal akinesia.
Abnormalities seen when the human fetus
lacks normal movement.

Fetal Akinesia

Fetal akinesia refers to features seen when a fetus does not move (a, no, kine-
sis, movement) during the pregnancy (Fig. 1.41). Use (i.e., movement) of
muscles is essential for normal development of the structures of the fetus.
The features of a fetus who has not moved in utero were first described as
Pena-Shokeir syndrome (Pena and Shokeir, 1970). These features are noted
to occur when there was absent or very little movement of the fetus during
the pregnancy. This lack of movement in utero leads to congenital contrac-
tures, and the degree of congenital contractures depends on the time of onset
of the akinesia during the pregnancy.

Decreased movement during the pregnancy leads to a whole series of
abnormalities, including intrauterine growth retardation, congenital contrac-
tures of the limbs, craniofacial abnormalities with micrognathia with or
without cleft palate, small mouth, and a distinctive nose with a very high
bridge and depressed tip. Pena-Shokeir syndrome is lethal because without
movement during intrauterine development, the lungs of the fetus do not
develop properly (i.e., the lungs are hypoplastic), which leads to respiratory
failure and death after the infant is born. Other anomalies seen with fetal
akinesia (Pena-Shokeir syndrome) are cleft palate and small jaw (Davis and
Kalousek, 1988). The pregnancies often have excessive amniotic fluid (poly-
hydramnios) because the fetus does not swallow (Moessinger, 1983). The
intestines of the fetus need stimulation by the swallowed amniotic fluid in
order to mature. The lack of swallowing interferes with development of the
ability of the intestines to function. This leads to failure to thrive and malab-
sorption in the newborn.

Diagnostic Approach

As mentioned previously, the most practical approach to define a specific
type of arthrogryposis is to establish what part(s) of the body is involved.
Using this method, arthrogryposis can be divided into the three main groups:
(1) disorders where mainly the limbs are affected, and (2) disorders where
there are affected limbs and other abnormalities, and (3) disorders where
there are affected limbs with central nervous system dysfunction.

To distinguish between different types of arthrogryposis several things
need to be done. The family history is essential, especially in regard to con-
sanguinity (marriages between cousins or close relatives), previously affected
children, and paternal and maternal age. A careful prenatal history should
include exposure to teratogens (drugs, alcohol, medications that may cause
birth defects), and maternal illness or fever, and fetal movement must be
documented. The birth history should include time and length of the deliv-
ery and perinatal outcome. The newborn examination is the most important
part of the study of a patient with arthrogryposis. Documentation of the
exact position and range of motion of the contracture(s), as well as any
other abnormality, is crucial. Photographs of an individual born with arthro-
gryposis must be taken, and should be considered to be a laboratory test
essential for accurate diagnosis, prognosis, and management of arthrogrypo-
sis (Hall, 1981).
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Evaluation of a Child with Multiple Congenital Contractures -

Family History

—

Other affected family members
Marked variability of contractures
within family

Natural history in other affected family
members, i.e., degenerate versus
improve with time

Increased incidence of congenital
contractures in second and third
degree relatives

Hyperextensibility or hypotonia present
in other family members

Rule out myotonic dystrophy,
myasthenia gravis in parents,
particularly mother

Consanguinity

Advanced parental age

Increased previous stillbirths or
miscarriages

Fig. 1.42 Table of family history.

Pregnancy History

a.

b.

Maternal illness, chronic or acute diabetes,
myasthenia gravis, myotonic dystrophy
Infections, e.g., rubella, rubeola, coxsackie
virus, enterovirus, Akabane virus

Fever above 39°C (determine timing

in gestation)

. Nausea, e.g., viral illness or encephalitis

Drugs, e.g., curare, robaxin, alcohol,
dilantin, addictive drugs

Unusual fetal movement, e.g.,
polyhydramnios, fetal kicking in one
place, rolling decreased
Oligohydramnios, amniotic leakage

. Uterine anomaly

Trauma during pregnancy, e.g., blow to

the abdomen, attempted termination
Other complications during pregnancy, e.g.,
bleeding, abnormal lie, threatened abortion

Fig. 1.43 Table of pregnancy history.

Delivery History

a.

= I I - s -2

Unusual presentation, e.g., breech,
transverse

. Length of gestation

Initiation of labor

. Intrauterine mass, e.g., twin, fibroid

Abnormal uterine structure or shape
Abnormal placenta or membranes
Time of year

. Geographical location

Multiple birth, or evidence of a twin

Fig. 1.44 Table of delivery history.

Evaluation of a Child with Multiple
Congenital Contractures
Family History

An extensive family history is a crucial part of the evaluation of a child with
arthrogryposis (Fig. 1.42). The physician evaluating the child will ask all the
appropriate questions. However, a parent may want to clearly point out any
consanguinity (marriages between cousins or close family members) in the
family or if there are any other family members with contractures and
whether their contractures are similar or different, since there may be
marked variability within families with arthrogryposis. It is possible that
some relatives have a milder form of the same disorder. This will become
very important when trying to establish the inheritance and recurrence risk
of the disorder.

Pregnancy History

It is important to remember that anything that leads to decreased movement
in utero may lead to contractures in the fetus, so any information or suspi-
cions a mother may have regarding this would be useful for the physician
(Fig. 1.43). Any unusual fetal movements, such as movement in only one
place, rolling movement, and decreased movement, will be helpful in estab-
lishing the position of the fetus in utero or in providing a clue to what led to
the contractures. Any trauma or injury as well as surgical procedures or acci-
dent during pregnancy must also be recorded. Infections or suspicions of a
probable infection during pregnancy, such as persistent nausea, must be
noted. Amniotic fluid leakage may cause space restriction. Rupture of the
amniotic sac may be associated with amniotic bands. Any drug or medica-
tions taken during pregnancy must be carefully documented (curare, meth-
ocarbamol, and alcohol, for example, are known to affect fetal movement
and may lead to contractures). It is important to make a careful reconstruc-
tion of the timing of these unusual events during the pregnancy.

Delivery

It is important for both the physician and the parent to note the length of the
pregnancy (i.e., week of delivery), length of labor, the duration of the deliv-
ery, and the position of the child at birth (photographs) (Fig. 1.44). This
information may come in handy if the child is evaluated by other doctors.
Pictures of the child at birth and pictures of the child at different ages with
range of motion of joint may later be important documents that provide very
valuable information, as they will allow both parent and physician to evalu-
ate the changes in the contracture(s) of the child.

Newborn Examination

This is an important crucial step that will be conducted entirely by the physi-
cian. Photographs, as mentioned previously, must be considered important
documents and must be taken at this point by the physician for the medical
record. Of course, the parents may wish to take pictures also. This newborn
evaluation may provide the best and most useful information to differentiate
among different types of arthrogryposis and give an accurate diagnosis.

The newborn examination should include careful evaluation and description
of the position of the child at rest, the limbs and joints involved in the con-
tractures and their range of motion, whether the contractures are in flexion or





