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Abstract

Arthrogryposis is an orthopedic condition characterized by greater or lesser stiffness at the four members and
less frequently of the spine. Treatment is with certain orthopedic surgical indications in functional aim. The purpose
of this work is to present a complex case of arthrogryposis multiplex congenita with partially reversible neurological
complications following spinal surgery.

Presentation of the case of a ten year old boy, who had previous surgeries in the lower limbs, addressed in the
department of Physical and Rehabilitation Medicine of the National Orthopaedic Institute Mohamed Taieb Kassab,
twenty one days after a kyphosis and lumbar dorsal scoliosis surgery complicated by paraplegia justifying the
removal of material. The clinical examination at the admission found a paraplegia ASIA C D4 with neurogenic
bladder. The multidisciplinary care was provided in the department of Physical and Rehabilitation Medicine in two
hospitalizations with progressive goals (analgesia, joint gain, standing up, walk, urinary autonomy and
rehabilitation).

Six months after the second hospitalization, the child had regained the standing position, walking with adapted
equipment, and bladder balance.

Arthrogryposis manifests by stiff joints, interesting the four members, with skin abnormalities and occurs in
children with normal intelligence. Treatment is based on assiduous care with physiotherapy care, occupational
therapy and early orthopedic continued throughout growth. Surgical treatments deformations there are delicate, with
poorer results than in idiopathic etiology.

The management in physical medicine were based on multidisciplinary cares, enabling the patient to walk, to
have a better autonomy and urinary balance, allowing to hope for a good family and social insertion, particularly the

resumption of his schooling.
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Introduction

Arthrogryposis is an orthopedic disease characterized by joint
stiffness and contractures affecting at least two different areas of the
body. However, it can affect the 4 limbs and less frequently the spine. It
is the occurrence of joint contractures of variable etiologies that start
prenatally. It may result from neurologic deficit, neuromuscular
disorders, connective tissue abnormalities, amniotic bands or fetal
crowding. Mostly no hereditary causes are found (neuropathic, e.g.),
and search for hereditary factors need to be done (myopathic
form) [1]. Some authors define arthrogryposis as a non-progressive
congenital rigidity disorder that affects multiple joints [2,3].

There are around 150 symptoms that are associated with multiple
congenital contractures. Arthrogryposis is a part of an heterogeneous
group of some 300 different conditions with a variety of etiologies.
Congenital amyoplasia, the most common type of congenital

arthrogryposis, usually results from impaired blood flow to the
placenta leading to the death of the embryo’s marrow [4,5].

Although arthrogryposis has been thought of as a rare condition, it
actually occurs in between one in 3000 and one in 5000 live births [6].
However, each specific type is relatively rare. The most common type
of arthrogryposis is the sporadic one, amyoplasia. It’s frequency is one
in 10,000. Arthrogryposis multiplex congenita is rarer, with a
previously underestimated incidence of 1 in 3000 live births
approximately, but 7 more recent studies have estimated the incidence
to be between 1 in 4300-5100 [7-9].

Treatment is based on orthopedic and rehabilitative management,
though surgery may be suggested in some cases for functional
purposes. The aim of treatment is to ensure maximum independence
for the patients.

Case Report

This case report is about a ten-year-old boy, suffering from stiffness
in the lower limbs and spine. He first presented with gait disorders in
2006. The course was marked by worsening deformities for which had
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undergone several surgical operations. Indeed, he was first operated on
the age of two for congenital hip dislocation, and then at the age of 6
for abnormal static knee by Judet’s intervention, with good results. In
June 2014, he had a cyphoscoliosis surgery (anterior and posterior
time), that was complicated by paraplegia justifying the removal of
material 3 hours after surgery, relayed by corset cover in plaster.

He had been refferd to our service of Physical Medicine and
Rehabilitation (PMR) of the National Institute of Orthopaedy
M.Kassab in Tunisia 21 days after the surgery. The physical
examination on admission revealed a paraplegia classified ASIA C D4,
that is to say that motricity was kept below the line of the nipples but
more than half of the tested muscles below this level had a score
inferior to 3. In addition to this, he had urinary disturbances as a result
of decrease in the perception of urge to urinate and continuous urinary
leaks requiring wearing diapers.

The impatient management required two hospitalizations 6 months
apart, with progressive objectives adapted to every phase. The patient
was taken care of by a multidisciplinary team including doctors,
physiotherapists, occupational therapists, nurses and psychologists.

During his first hospitalization, in June, the child still had his plaster
corset, so his management wasn't easy, but we focused on pain
management by soft massage using an analgesic cream, and analgesic
electrotherapy to obtain a total cooperation of the patient. The
management of spasticity used almost passive movements: muscle
stretching and immobilization in lengthened positions to decrease
contractures caused by the spasticity, joint mobilizations to improve
joint stiffness, muscular training in lower limbs and strengthening in
the upper limbs to get a better autonomy in bed (turning over, sitting
...) and to allow him to stand from the bed and walk easier with
assistance. Besides that, we perform a respiratory rehabilitation in
corset to fight pulmonary infections and ventilations disorders.
Therapeutic education of the mother was made to teach her
rehabilitation exercises. Throughout the patient’s and his mother stay,
supportive psychotherapy was provided by all the health care staff.

X-rays showed a significant spinal deformity with kyphosis and
lumbar dorsal scoliosis, large deformity of the pelvis as well as a
fracture of the knees, with bone demineralization (Figures 1-3).
Urinary ultrasonography was normal.

Figure 1: Dorso lumbar spine X-Rays showing spine deformities.

After a 4 weeks’ stay in hospital, the orthopedic surgeon decided to
remove the plaster corset and discharged the patient to go back home
for a few months, with self-rehabilitation under the mother’s
supervision.

During this period, his equipments (which consisted of a Garchois
corset and two lower extremity splints) was made.

Figure 3: X-ray of the pelvis showing the result of hip dislocation
surgery.

During his second hospitalization in December of the same year, the
child had no plaster corset, and had acquired his equipment that he
wore throughout the rehabilitation sessions (Figure 4).

Figure 4: Equipment-two plaster splint and a Garchoix corset.

His management was at that time easier and more specific. Indeed,
we started by working on the sitting balance to erect the trunk and to
avoid orthostatic hypotension phenomena, then we worked on
standing up. This work was made progressively. At first, the child was
set in vertical position on an electric table, with an angle of
progressively increasing verticalization. As soon as the complete
verticalization was well tolerated (90°), the child was put on the
standing up table (with support for the upper limbs and maintain of
extension of the lower limbs) with progressive duration: 10 minutes on
the first day, then 20 and finally 30 minutes. After that, the young
patient was able to stand up on the floor with assistance, and started
walking between parallel bars. Here too, we did it progressively, from a
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few steps up to a few meters. Once the patient felt comfortable between
the parallel bars, he began walking with his mother’s assistance (Figure
5) then alone with a posterior walker (Figures 6 and 7). Of course, the
basis of rehabilitation was continued throughout this hospital stay as
muscular stretching and strengthening and joint mobilisations. As for
the urinary disorders, the child had two perineal rehabilitation
sessions.

Figure 7: Standing up alone.

Results

After 6 months of follow-up by a multidisciplinary team in Physical
Medicine and Rehabilitation department, we achieved encouraging
results. Indeed, the child had less painful phenomena, measured by the
Faces Pain Rating Scale, there had been an improvement in muscle
testing of the lower limbs, with a gain by a point per muscle (MRC
scale), and a decrease in spasticity, listed in 1 of the modified
Aschworth scale of spasticity. The passive articular mobilizations
allowed an increase in the range of motion. The child had a better
sitting and a stable standing positions; he was also able to turn over in
bed no longer without the help of his mother and to walk with a

posterior walker for several meters or with his mother’s assistance.
Concerning the urinary disorders, he wore no longer diapers in the
day time but still had some disorders of the bladder sensivity
explaining some nocturnal leaks.

All these improvements explain this improved autonomy and
allowed him to lead an acceptable social life for his age.

Moreover, a medical certificate was delivered to his mother to have a
suitable chair and a table at school, in order to allow him to continue
his studies.

Discussion

Arthrogryposis is a congenital, non-progressive disorder. The term
designates a collection which regroups collection of conditions of
varying etiologies that are characterized by joint stiffness and
contractures affecting at least two different areas of the body, [10]
arthrogryposis multiplex congenita (AMC) is defined as a non-
progressive congenital rigidity disorder that affects multiple joints
[2,3]. Arthrogryposis is a symptom rather than a diagnosis. It implies
contractures in multiple body areas usually involving the limbs, but
may also include limitation of full range of movement of the jaw, neck,
and spine at birth [11]. As for our patient, the joint stiffness was
present at birth and involved the entire spine, hips, knees and ankles,
leading to multiple deformities, especially hips dislocation, knees static
disorders and valgus foot slope, generating delayed motor skills. Joint
development occurs during embryogenesis in the first 8 weeks of
intrauterine life. Impairment of intrauterine movement leads to
contractures, and the more severe the restriction in movement is, or
the longer it occurs, the worse are the resultant contractures [12,13].
This condition is evident at birth, but a diagnosis of arthrogryposis
may be suspected if prenatal ultrasound examination shows an absence
of fetal movement, especially if accompanied by polyhydramnios [14].
There may be a family history of an arthrogrypotic condition, which
allows prenatal testing [11]. The mother of our patient had not
followed her pregnancy, so we do not have data on the fetal period. At
birth, children will have fixed contractures and the limbs are tubular
and featureless, lacking the normal skin creases seen around joints. A
deep dimple is often seen over joints as a result of the skin being
adherent to the underlying bone. The trunk may also be affected and
devoid of creases, giving a characteristic appearance. When the upper
limbs are affected, they take a particular attitude: shoulders on internal
rotation and adduction, elbows fixed on extension, wrists on palmar
flexion and ulnar deviation, thumbs on adduction into the palms, and
fingers fixed in a flexed posture. In the lower limbs, the hips are flexed,
abducted and externally rotated, congenital dislocation of the hips may
also be seen. The most common lower limb deformities are rigid
clubfoot and knee contractures, which are more commonly extended,
rather than flexed. The limbs are not painful, but there is only a little
movement in the affected joints with an inelastic endpoint beyond a
limited range of movement [15]. Scoliosis is reported in 10-30% of
cases [11]. The sensation is intact. As for our child, his upper limbs
were safe, and the pathology affected the legs with hips dislocation,
knee contractures fixed on extension, and the spine with kyphosis and
lumbar dorsal scoliosis for which he had been operated on when he
was 10. His had also a preserved sensation.

Concerning urinary disorders, different studies concluded that
neurogenic bladder can be found in patients with arthrogryposis. In
infancy, it is generally a congenital disease and can result in various
neurological disorders that may affect the innervations of the lower
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urinary tract, such as myelomeningocele and sacral agenesis. In
patients with arthrogryposis, urinary tract disorders seem to have the
same origin as disorders of the spinal cord. There may be neurogenic
changes, like damage to the anterior horn cells of the spinal cord,
probably due to maternal hypertension and focal hypoxia during early
pregnancy, or even as a result of an intrauterine vascular accident.
Urinary incontinence is the most frequent clinical symptom and
urodynamic evaluation revealed a predominance of detrusor
overactivity, followed by changes in detrusor compliance [16-20].

The urinary ultrasound may be normal (61%), like in our patient or
show ectasia, dilatation or post-voiding residual [14,16].

The two main goals of management in arthrogryposis are, firstly, to
maintain ambulation, and secondly, to preserve independent function
of the upper limbs, to preserve the activities of daily living [11], but in
our case the support included the paraplegia too. These are Some tips
for a successful management: to address lower limb misalignment to
allow a standing posture with the foot flat to the floor, maintain pre-
existing joint mobility and ensure that the movement is within a useful
range for activities of daily living, consider the use of muscle or tendon
transfers to enhance active movement if it’s possible and bring stiff
joints into positions that aid function. The management must have a
minimal impact on the development; treatment will differ depending
on the age of the child. In infancy, the early use of splintage and gentle
manipulation are common practice.

Corrective surgery, focused on addressing lower limb deformity that
would prevent standing and walking can be done early, like in our
patient who had a surgical correction of his hips dislocation. As for the
upper limbs, surgery is usually delayed until later in childhood so that
adequate assessment of hand function can be made, to allow the
surgical intervention to be individualized to the child’s needs. However,
major joint repositioning surgery should probably be performed before
the age of four. With increasing age, there is increasing occurrence of
the joint stiffness and limbs abnormal positions [14].

For the rehabilitation management, we had to combine two intricate
rehabilitative programs: one for arthrogryposis and one for paraplegia.
The arthrogryposis one is mostly based on passive articular
mobilizations in the lower limbs and strength training is primarily via
active work against manual resistance [11,15].

As for the paraplegic one, the care includes progressive
verticalization programs and early get up (cardiopulmonary
rehabilitation orthostatic), muscle strengthening in the upper limbs
and trunk according to level, maintaining a correct orthopedic
condition and working trunk balance. Working on transfers and all the
techniques needed to preserve the patient’s autonomy in all acts of
daily life (food, washing, dressing, transfers ...) is common to both
programs. The walking rehabilitation is essential in the patient with
incomplete paraplegia. It can be done with an orthotic device, after
getting a good balance standing.

We also need to assure a pulmonary rehabilitation insofar as the
respiratory complications are the second cause of death (28%) during
the first year post paraplegia [21-23].

Reintegration tries to compensate for the deficiencies and
limitations activities (disabilities) that persist despite rehabilitation,
with the aim of allowing the best possible integration of the person in
their environment. This process requires some material assistance such
as medical devices and technical aids, aids to rehabilitation, human
helps, adaptations of the environment in the private or public domain

[23,24]. That is what we did with our patient when we gave the mother
a certificate to get him an adapted chair and table for school for
example.

Besides, the follow-up of a child with arthrogryposis should include
the investigation of urinary symptoms. If they are absent, only a renal
ultrasonography and serum creatinine need to be performed, because
it is unlikely that additional testing would reveal further abnormalities.
When the clinical history is positive, uroflowmetry and urodynamic
evaluation should be considered. If the tests confirm neurogenic
bladder, treatment should be instituted early (anticholinergics and
clean intermittent catheterization) and if not, frequent follow-up visits
are advised [13]. Our patient had a decrease in the perception of urge
to urinate and leakages. His urinary ultrasound was normal as well as
his laboratory findings.

Conclusion

Management in physical medicine should be based on
multidisciplinary care, and should aim at enabling the patient to walk,
to have a better autonomy and a urinary balance, allowing the hope for
a good family and social insertion, particularly the resumption of his
schooling.

Management of arthrogryposis in a PMR department is indicated at
all stages, including the perioperative period and in case of
complications.
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