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FOREWORD
For those confined to a wheelchair, walking was a dream impossible. The LSU Reciprocating Gait Orthosis
offers to some of these wheelchair bound individuals with neuromuscular or neurological problems, or
other injuries to the spinal cord, a possible answer to the dream. It has been exciting to watch and be
involved in the development of this orthosis over the past five years. Disappointments have been few;
successes have been the rule. No doubt the credit for the successful development of this device must be
given to Roy Douglas and Carlton Fillauer, and their excellent staffs.

This manual is designed to familiarize you with the orthosis and its potential use in individuals with
weakness of the trunk and lower limbs. We are aware that the extent of the clinical applications
of this system is yet to be fully realized.

Paul F. Larson, M.D.
Dean LSU Medical Center
School of Medicine New Orleans
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PREFACE
The voices and laughter of children could be heard as Wally Motloch approached the clinic
in the Ontario Crippled Children’s Centre in Toronto back in 1967. The sounds were familiar to
the young orthotist, and as he entered the spacious room, the same haunting scene awaited him
— courageous, smiling faces of children trapped in wheelchairs or struggling in Parapodiums —
as it had many times before.
On this occasion, as Wally greeted the children, one young girl standing nearby in a Parapodium,
stared up at him with wide, wondering eyes and asked, “Is this all I have to look forward to?” Spurred
by this incident, Wally conceived the idea of a reciprocating orthosis for children with spina bifida. His
experimental orthosis consisted of a plastic body jacket and a pair of long leg braces connected to each
other by a set of gears. Although a desirable gait pattern was the result, the new design was inadequate
with respect to the life of the gears which had a tendency to strip owing to high stresses that could
not be avoided. Through the development efforts of Mr. Art Christianson, the gears were replaced
with steel cables which proved to be effective and more durable. However, for a number of reasons,
the project became dormant for some years.
When I moved to the United States in 1971, I found, much to my dismay, very little use being
made of the Parapodium, to say nothing of any new and advanced concepts in lower-limb orthotics for
paraplegic children. Because I knew about the work of Wally Motloch, I discussed with him my wish to
continue research and development in lower-limb orthotics for spina bifida children and received his
permission and encouragement to use his concepts.
The response to our initial efforts was most encouraging, and enthusiasm began to grow in
such centers as Children’s Hospital, as youngsters with spina bifida with no prior hopes of walking
began to ambulate with near normal gait.
My move to the Louisiana State University Medical Center in 1977 provided an opportunity
for more intense experimentation, whereupon it became quite evident that further development
required help with design of components. Inquiries led us to Carlton Fillauer and his staff at Fillauer,
Inc. and a concentrated, cooperative effort has resulted in the LSU Reciprocating Gait Orthosis
as it is presented in this small volume.

We are most grateful to Carlton Fillauer for his creativity in arriving at the solution of many of the
design problems as well as the physical and engineering support provided by Fillauer. We are, furthermore,
grateful to the Fillauer organization for making the publication of this manual possible.
Although the Reciprocating Gait Orthosis was designed to meet the needs of the spina bifida
patient, ongoing experiments with patients having muscular dystrophy, cerebral palsy, paraplegia, and
even osteogenic imperfecta, indicate a potential for the Reciprocating Gait Orthosis far beyond our initial
expectations. We urge you to keep this in mind in your daily practice.
Roy Douglas, C.P.
Assistant Professor of Orthopedics
Louisiana State University
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Orthotic Management of the Paraplegic Child
An overwhelming majority of the cases of paraplegia in
children are the result of spina bifida with myelomeningocele,
a structural defect in the spine at birth. The degree of
disability varies with the level of the defect, and there can
be variations for any given level. Trauma and neurological
diseases such as syringomelia, Friedreich’s ataxia, and
muscular dystrophy, account for the remaining minority
of cases.

One form, pseudohypertrophic, occurs in boys and
is usually detected at about the time the child begins
to walk. Loss of muscle strength in the limbs is slowly
progressive, and the patient is generally confined to a
wheelchair by adolescence.
The second major type, fascioscapulohumeral, affects
both sexes and usually begins during adolescence. The rate of
progression varies widely but is generally slow.

Spina Bifida

There are a number of irreversible diseases that have the
same symptoms as muscular dystrophy; they are known as
muscular atrophies and muscular myopathies.

Spina bifida is the result of the defective closure of
the bony structures surrounding the spinal cord during
development. The spinal cord matter and the meninges
may or may not protrude through this opening. Associated
with this anomaly are weak lower limbs, sensory loss,
incontinence of the bowel and bladder, and, on occasion,
hydrocephalus. The range of effect is from mild to severe.

The National Paraplegia Foundation estimates that there
are approximately 200,000 muscular dystrophy patients in
the United States.
Orthoses can be useful in helping dystrophy patients
to prolong their ability to walk and in postponing complete
dependence on the wheelchair.

In spite of considerable investigation the exact cause
of spina bifida is not known, but it is considered to be
the result of unknown environmental factors interacting
with genetic factors.

Spinal Cord Injury

The National Paraplegia Foundation estimates that
there are 27,500 individuals with spina bifida in the
United States.

Until quite recently, most patients with injury to the
spinal cord did not survive, but with improved procedures for
evacuation of trauma patients and advances in medical care, the
number of surviving cases has increased dramatically during the
past two or three decades.

Surgical procedures are used to correct hydrocephalus
when present and practical, and the incontinence problems
can generally be handled by a combination of training, diet,
and intermittent catheterization.

Injury to the spinal cord results in loss of sensation and
voluntary use of muscle. The loss of function varies roughly with
the level of the injury, which is commonly designated by
the vertebrae immediately adjacent to the injury, e.g., C4-C5
and T1 -T2. However, the pattern of loss for each level is
not consistent. Both sides of the body are involved but not
necessarily symmetrically.

Weakness of the muscles in the lower limbs and trunk
often makes ambulation of any sort impossible without
orthoses or other aids. The problem is compounded by
the tendency for contractures to develop because of
imbalance between agonists and antagonists, and the
lack of sensation.

The Orthoses

Muscular Dystrophy

When only the muscles controlling the feet and ankles
are affected the use of molded ankle-foot orthoses is usually
sufficient to permit satisfactory walking (3, 4) and is not dealt with
here. However, the solution becomes quite complex when there is
little or no control over the knee and hip joints.

Muscular dystrophy, strictly speaking, is an inherited
disease that results in progressive muscle weakness.
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Prior to 1968, the child paraplegic was fitted with metal and
leather hip-knee-ankle-foot (HKAFO’s) orthoses, provided with
crutches and a wheelchair well after their maturation age for
standing and walking. In most instances, the wheelchair became
the primary means of mobility because the energy required to
use the orthoses for more than a few minutes was more than
the patients could provide comfortably. Because standing and
mobility are beneficial physiologically and psychologically, the
Research Department at the Ontario Crippled Children’s Centre
in Toronto, Canada began in the late 1960’s an experimental
program that involved a series of devices that would make
possible mobility commensurate with the physical maturation
of the spina bifida child. It was expected that most of the devices
found to be useful in the management of spina bifida cases would
also be useful in treating other types of paraplegia.

The team at LSU has found that quite acceptable
function can be achieved with the Reciprocating Gait
Orthosis even in the absence of hip extensor control.

In the OCCC scheme (5), the child was provided first with
a caster cart when he could sit, and later when he was ready for
standing, a Standing Frame, a simple device to help him become
accustomed to upright posture. The standing phase was to be
followed by use of the Parapodium, which is a standing frame
with joints at the knees and hips to permit sitting, when hip
extensors were absent, and a Reciprocating Gait Brace when hip
extensors were present (6, 7).

OCCC RECIPROCATING GAIT ORTHOSIS

In the course of its clinical investigations, the Department
of Orthopaedic Surgery at LSU has developed a management
pattern for spina bifida patients and other children with
paraplegia that begins with the Parapodium as soon as possible
after the child shows a desire to stand, followed later by the
Reciprocating Gait Orthosis. To prevent contractures and to
maintain any correction that may have been achieved surgically,
a device known as the Lively Orthosis is used at night.

The Parapodium permits standing and a limited ability
to move from point to point without the need for crutches.
The Reciprocating Brace consisted of two hip-knee-ankle-foot
orthoses coupled together by a system of gears at a level
just above the hips so that advancement of one orthosis
reacted with the other in such a way that control of the legs
during ambulation is considerably better than that provided
by previous designs.
The Reciprocating Gait Brace showed a great deal of
promise from a functional standpoint, but difficulty with
maintenance, especially the gear mechanism, precluded its
immediate acceptance and adoption by other clinicians.
At the suggestion of an orthotist at a Toronto hospital, the
gearing system was replaced by a Bowden cable to overcome
the maintenance problem, but refinement of the design was not
pursued in Toronto largely because of personnel changes in the
Research Department at OCCC. It remained for the Department
of Orthopaedic Surgery at the School of Medicine, Louisiana
State University (New Orleans) to resume investigation of
the principles of the Reciprocating Gait Orthosis, and with
components designed by Fillauer, Inc., bring it to its present
stage of development.
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Indications and Contraindications for use of the
Reciprocating Gait Orthosis

Contraindications

Indications

1. Severe irreducible contractures that prevent
establishing normal alignment.
2. Spasticity or other involuntary muscle activity
that prevents free and coordinated mobility.
3. Obesity.
4. Poor upper extremity strength.

1. Feet should be plantigrade,
minor deviations can be corrected with
modification of the shoes.
2. Knees should be free of significant
contracture, 5-10°.
3. Hips should be free of contracture and
flexible, not rigid or spastic.

In general, the Reciprocating Gait Orthosis has been used
by children with spina bifida who would otherwise be unable to
walk, but yet posses sufficient upper extremity strength to use
crutches and maintain their balance. Obviously, if the child
has sufficient hip strength to maintain an erect position and
advance the limbs one leg at a time, some lesser form of orthotic
management should be considered.

Children with unilateral hip dislocations and limb length
inequalities have been fit. In this instance, both hip joints
of the orthosis are aligned with the intact hip joint and
a shoe lift is applied.
4. Good upper extremity strength.

The orthosis has been used for children with “non-progressive
spinal muscular atrophy,” subject to the same provisions as for
spina bifida. Because of the progressive nature of Duchenne’s
muscular dystrophy, use of the Reciprocating Gait Orthosis
is not encouraged.

5. Well motivated.
6. Supportive, cooperative family.
7. Realistic goals and expectations.

Dr. Kewalramani and his associates of the LSU Rehabilitation
Center have prescribed and fit the orthosis for a limited series of
adult paraplegics. Aside from the general criteria set forth above,
these patients have been screened with particular emphasis to
upper extremity strength and motivation. Patients selected must
be able to perform a seated pushup and hold the position for 60
seconds without wavering. They are purposely subjected to an
intensive regimen of general body conditioning (with emphasis
on the upper extremities) and gait training with modular orthoses
several days a week for 3 - 4 weeks prior to prescription of the
Reciprocating Gait Orthosis. The presumption is that patients will,
in effect, screen themselves. Those that find this regimen interfers
with their normal activities and represents an unwarranted and
unacceptable price to pay will drop out or miss sessions. Only
those that complete the full course are judged to be sufficiently
motivated to succeed with the reciprocating orthosis.

Obviously no orthosis for a patient so severely involved
will restore normalcy. Use of walking aids is necessary.
Reciprocating gait in the orthosis is accomplished at low to
moderate speeds, and at a low energy expenditure. A swing to
or swing through gait for faster velocities is still possible. If the
above criteria have been met (Numbers 1 - 6), the patient can
expect the orthosis to maintain erect standing posture, and
with prolonged daily usage to prevent contractures. Adults
fit can expect to still have to use the wheelchair for mobility
outside of the home. The patient should understand all this
and agree that the orthosis meets his needs.
If the above physical criteria cannot be demonstrated,
consideration should be given to surgery or physical therapy
to correct the discrepancy.
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Surgical Treatment in the Reciprocating Gait System1
Richard E. McCall, M.D.2

Leg and Foot Deformities

The Reciprocating Gait System as used in myelodysplastic
patients is a multifaceted approach to early standing and
ambulation employing both the Parapodium and Reciprocating
Gait Orthosis. Because emphasis is placed on early dynamic
alignment, any contractures or deformities of the lower limbs
severe enough to prevent fitting of the orthosis need to be
corrected early by surgery.

Almost every foot deformity which can occur does occur in
myelomeningocele. A partial list includes equinovarus, calcaneus,
calcaneovalgus. equinus, cavovarus, and varus. Equinovarus and
calcaneovalgus are the most common, and most resistant to
treatment. Correction of foot deformities must be complete, including
any underlying muscle imbalance in order to prevent recurrence.
Conservative measures such as serial casting fail to provide complete
correction and surgical procedures are therefore necessary to prevent
relapse. Soft tissue correction consisting of either tendon releases
or transfers is accomplished between six to nine months of age
followed by splinting and use of the Parapodium after plaster
immobilization is discontinued.

The major areas of deformity that affect bracing in
mylodysplastic patients involve the lower limbs and spine. The
neurosegmental level remains the major determinant in the
development of the deformities: deformities in the presence
of flaccidity are often due to fetal positioning or gravitational
posturing. Those occurring in the presence of muscular
activity are due to the unopposed muscle pull of specific
agonist groups.

Equinovarus deformity is best treated by a radical posteromedial
release including Achilles tenotomy and twelve weeks of plaster
immobilization. Intraoperative pins are placed to help hold the
correction and avoid the necessity for cast pressure.

The surgical modalities employed do not differ significantly
from those discussed in current orthopedic literature; however,
with the emphasis on early bracing and ambulation, surgery is
performed at a significantly earlier age. Our protocol specifies
that surgical procedures designed to place the lower limbs in
braceable position be completed by the age of nine to twelve
months, which means that most of these procedures must be
carried out between six and nine months of age.

Equinus deformity alone can often be treated by a simple
Achilles tenotomy, either open or percutaneously. Following Achilles
tenotomy, plaster immobilization is used for a period of six weeks, after
which the Lively Orthosis is used for long term care in conjunction
withthebracingprogram.Tendontransfersinthecorrectionofequinus
and equinovarus deformities have shown disappointing results. All
deforming tendons, including the long flexors, are resected, not just
sectioned, to prevent recurrence of deforming forces.

The basic goal of surgical intervention is placement of the
lower limbs in the extension posture referred to by Menelaus (9),
consisting of extended hips and knees with plantigrade feet. The
procedures performed should effect complete and permanent
correction of any deformities that would interfere with bracing.
Consequently, correction of deformity must be coupled with
correction of any muscle imbalance in order to prevent
recurrence. In these patients, correction by operation appears
less radical than conservative treatment, since the unwanted
effects of constant pressure on anesthetic skin can be avoided.
After surgical correction, long term bracing with the Lively
Orthosis should be instituted to hold the corrected deformities. It
should be noted here that no orthosis can be expected to
correct deformities of this type. Long term bracing and early
ambulation has, in our hands, seemingly decreased the
potential for recurrence of the deformity, possibly by
preventing deformities caused by gravitational positioning
of flexed joints.

The calcaneus deformity is treated with either transfer of the
anterior tibial tendon to the calcaneus alone or in conjunction with
Achilles tenodesis when the strength of the anterior tibial tendon is
doubtful (1). Plaster immobilization is continued for twelve weeks after
which the program of bracing and splinting is begun.
Other procedures on the feet are performed as indicated by
the existing or residual deformities, the basic premise again
being to achieve and maintain a plantigrade foot for early
bracing. Rarely has tibial torsion been a problem at this young
age. In our hands, the torsion seems to respond well to the
early bracing program.
Submitted for publication in a future issue of ORTHOPEDICS
Chief of Staff, Shriners Hospital, Shreveport, Louisiana
2
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Knee Deformities

Patients with extension deformities of the knees due
to quadriceps overactivity are initially braced, soft tissue
surgery being reserved for a later age if the hyperextension
deformity significantly interferes with sitting (4, 9). With
the knees placed in an extended position, the bracing is
markedly facilitated and ambulation throughout childhood
appears to be improved

Not only does the degree of quadriceps muscle activity
determine the walking ability of the child with myelodysplasia, but
it also has a significant effect on development of knee deformity.
The major knee deformities encountered in our patient population
are those of flexion and hyperextension, flexion being the most
common and troublesome. Clinical reviews reveal that 50 percent
of children with thoracolumbar lesions have flexion deformities of
the knee whereas only 15 percent of patients with sacral lesions have
similar deformities (4, 9). The stronger the quadriceps, the less bracing
required, and the better the prognosis for continued functional
ambulation. However, we have found with the Reciprocating Gait
Orthosis, short term results in improved ambulation have been
impressive enough to encourage aggressive treatment of knee
deformities despite clinical quadriceps strength. Consequently,
treatment of the various knee deformities becomes more important
in a younger age group.

Hip Deformities

Fixed flexion deformity up to 20 degrees is commonly present
at birth in these patients and may correct spontaneously (9). A
flexion deformity may occur in the presence of weak or absent
quadriceps as a result of postural factors or because of residual
hamstring spasticity. Hamstring spasticity should be suspected
in every case of continued flexion deformity in patients with
higher spinal lesions.

Major hip deformities include dislocation and/or
subluxation of the hip or hips, significant flexion deformity
of the hip or a combination of both. Previously, much
attention was directed at treatment of the hip dislocation,
resulting in multiple surgical procedures and prolonged
periods of immobilization. However, recent clinical reviews
have suggested that the aim of management is not treatment
of the dislocation per se, but correction of fixed deformities
so that the child can stand or be braced in a stable extension
posture (2, 9). Several recent clinical follow-ups have
revealed that reduction of hip dislocation is not necessary
for ambulation and that bilateral dislocation is as compatible
with ambulation as bilaterally reduced hips (2, 7), with
attention being directed to a unilateral dislocation only
for the prevention of potential pelvic obliquity and its
attendant problems (6).

When there is no demonstrable muscle imbalance or
hamstring spasticity, and when the flexion deformity is less
than 10 degrees with no measurable increase, the condition
can be ignored insofar as bracing is concerned (9). When
the flexion contracture is greater than 10 degrees, or when
hamstring spasticity is present, surgical soft tissue procedures
are indicated, the goal being an extended knee for brace
fitting. The majority of the surgical procedures used include
hamstring muscle release and, when necessary, a posterior
capsulotomy, the only dictum being that the soft tissue
release should be sufficient so that the knee can be corrected
to a hyperextended position during surgery (8. 9). Residual
recurvatum has not been a problem following flexion
contracture release in our patient population. Postoperatively,
the lower limbs are immobilized in long leg plasters with the
knee either in neutral or slight flexion and the cast gradually
wedged into a position of hyperextension. In the majority
of our patients, the only surgical procedures necessary at
this young age have been hamstring releases with very
few posterior capsulotomies being necessary. Short term
follow-up indicates that the combination of a thorough
posterior release and early splinting and bracing seems to
decrease the recurrence of knee flexion deformity.

Instead of hip reduction, the aim of treatment in
myelomeningocele is to provide hips which can assume a
position of full extension and prevention of future deformity.
The deformity most commonly preventing the child from
satisfactory ambulation is hip flexion resulting from iliopsoas
and adductor activity in the presence of inactive hip
extensors (9). Consequently, efforts should not be directed
primarily to reduction, but to removal of the deforming forces,
either by iliopsoas resection (3) or transfer as suggested by
Sharrard (11), transfer being reserved primarily for children
with strong quadriceps (i.e., lower lumbar lesions) (9). We
are performing fewer iliopsoas transfers because of doubts
concerning the efficacy of the procedure and the growing
awareness that gait and brace requirements for patients with
bilateral hip dislocation are similar to those with reduced hips. In
our younger patient population, iliopsoas resection with suture
of the tendon to the anterior hip capsule appears to be very
effective in reducing the hip flexion posture, and, coupled with
adductor releases, may protect the hips as the child grows (3),
providing extended hips amenable to early bracing.
Following this surgery, we have been splinting some hips
at risk in abduction to see if this improves congruency, but the
splinting is removed for initiation of bracing.
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A review of the literature reveals the multiple problems
associated with kyphos correction in very young patients.
Our approach in several cases has been a Sharrard-type
kyphectomy followed with Luque rod fixation with no
fusion being performed in children under four years of age.
Older children are amenable to some of the more traditional
techniques including anterior strut grafting and posterior
fusion with or without instrumentation. It is our feeling
that the correction of a significant kyphos is also helpful
in attaining and maintaining trunk extension necessary
for functional ambulation.

Bony and/or soft tissue procedures can be reserved for a
later date if necessary for unilateraldislocation or subluxation
in children with low lumbar and sacral lesions, or in bilateral
dislocations in patients with good quadriceps function and the
potential for good quality of life.
Consequently, our protocol follows closely that of
Menelaus (9) in a scheme of management of hip deformity
and dislocation:
1. Division of the iliopsoas and adductors with suturing
of the tendon to the capsule in order to prevent
recurrent deformity in young patients.
2. Radical hip release to correct the flexion, abduction,
and lateral rotation deformities as seen in children
with Lumbar- 1 activity.
3. Anterior hip release to correct flexion deformity and to
prevent recurrent deformity.
4. Division of the adductors and iliopsoas transfer in older
children with strong quadriceps activity, usually in
children with Lumbar-4 and Lumbar-5 levels.
5. Acetabuloplasty to provide hip stability only for
older children with lower lumbar levels and significant
acetabular dysplasia.

In our younger patient population, scoliosis has not
been a significant problem, because this appears to occur
in older age groups and can be treated and/or corrected
as it appears without significantly interfering with the
ambulation program. We have been successful in fitting
patients with scoliosis with body jackets which can be
integrated into the Reciprocating Gait Orthosis. Patients
undergoing spinal instrumentation for scoliotic deformities
are immobilized for a minimal length of time, normally
three months, in a plaster jacket and then changed to a
plastic removable body jacket which can be integrated
into their Reciprocating Gait Orthosis so that ambulation
can again be started.

In summary, the major goal in correction of hip
deformities is to achieve a stable extended hip in order to
facilitate early and prolonged bracing.

We realize this appears to be a very brief review of
a very complicated subject. All surgical techniques and
deformities have not been covered but as the majority of
our discussion is concerned with very young patients.
The majority of deformities seen are those occurring at
birth rather than those occurring with later development.
Once bracing and ambulation are begun, any deformities
developing at a later date should undergo correction, the
modalities used being selected to fully and completely correct
the deformity and hopefully prevent future recurrence.
It is necessary to monitor these patients continuously
during their ambulatory years for any developmental
deformities.

Spinal Deformities
Spinal deformities in myelomeningocele may often
be the most difficult problems to treat, yet severe spinal
deformity may vitiate all lower limb management by
preventing or interfering with effective bracing and even
effective sitting. The two major deformities consist of scoliosis
and kyphosis, either separately or in combination.
The major spinal deformity seen in our young age
group has been kyphosis, both congenital and paralytic,
the majority of the kyphosis occurring in the lumbar spine
in children with thoracic and thoracolumbar lesions. The
incidence of kyphosis in children with thoracic lesions
at birth has been estimated at one in ten. Treatment of
kyphosis is indicated only if there is recurrent or threatened
skin ulceration or a significant orthosis fitting problem.
As we are fitting the reciprocation orthosis on patients
with low thoracic lesions as well as those with lumbar and
sacrallesions, occasionally the early kyphotic changes of
the spine do present brace problems.

Although our follow-up on this patient population
is short term, the reciprocating gait system program being
used only during the past three to four years, it is our
impression that with appropriate early surgical intervention
and complete correction, coupled with the bracing and
ambulatory program, these patients seem to have a better
prognosis for ambulation and less development of later
deformities which can impede future ambulation.
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The Parapodium Mark II
The Parapodium is an orthosis designed to permit the
paraplegic child to stand and move to a limited extent without
crutches, and with crutches to ambulate with a tripod gait. The
purpose of fitting the parapodium is to provide the young child
a safe method of standing, to encourage development of the
upper torso and upper limbs, and otherwise prepare him for
using the Reciprocating Gait Orthosis.
The Parapodium is made primarily of aluminum, and
is available in kit form from Fillauer, Inc. for application
by an orthotist. Its advantages over the more conventional
hip-knee-foot-ankle orthosis are:
1.

The hands and arms are free while standing

2.

Some mobility is possible and practical without crutches

3.

Donning and doffing is quicker and easier

4.

Modification of the patient’s shoes is not necessary

5.

Modular design provides for growth adjustment

Joints that can be controlled by the child are provided at
the knee and hip levels to permit sitting. In addition, optional
swivel walker brackets are available.

Measuring and Ordering
The Mark II
The Parapodium Mark II is sold by Fillauer as a kit ready to
be assembled and fit by the orthotist. It is sent complete with all
necessary parts and instructions, in three sizes.
The following information is used in ordering:
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Small
021018

Large
021026

Teenage
021034

Maximum height
to axilla

33in./ 83cm

38in./ 96cm

45in./ 1.14meters

Maximum chest
circumference

26in./ 66cm

30in./ 76cm

38in./ 0.96meters

Maximum Weight

55lbs / 24kg

77lbs / 35kg

115lbs / 52kg

Nominal age range

2 to 6 years

5 to 12 years

10 to 16 years

Fillauer Standing Frame
The Fillauer Standing Frame provides many benefits of the
Variety Village Parapodium Mark II. In contrast to the Parapodium
it is relatively inexpensive and does not incorporate knee or hip
joints. It comes in three sizes and can accommodate patients
as tall as 46". All bands and uprights are easily adjustable
with a screwdriver over a wide range. The tilt angle of the
uprights relative to the base can be adjusted. The base is
of wood and quite large for stability, although it can easily
be reduced in size.
Perhaps most importantly, it is available in two models.
Model A is intended to hold the child upright with hips in
zero flexion and abduction. Model B is intended to hold the
hips in either 40° or 60° of abduction in those instances when
the physician wishes for the child to be in such a position to
combat hip dislocation.
The Standing Frame can be centrally fabricated by Fillauer
from measurements supplied by the orthotist.

Measuring and Ordering
The Fillauer Standing Frame
The Standing Frame is available in three (3) sizes
(maximum height accommodated: 46") and two models. It
can be sent unassembled to be finished by the orthotist or
preassembled according to measurements relayed by the
orthotist. An abducted model can be supplied preassembled
only if abduction angle (40° or 60°) and height of the hip
joint are stated.
The following information is used in ordering:
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The Reciprocating Gait Orthosis
Hip-knee-ankle-foot orthoses (HKAFO’s) and crutches have
traditionally enabled the paraplegic patient to ambulate with a
tripod gait, a method of locomotion that requires tremendous
amounts of energy while presenting an ungainly appearance. The
objective of the reciprocating gait design is to provide a more
natural and efficient method of ambulation by coupling the
left and right orthoses in such a manner that hip extension in
either one tends to force the other hip joint into flexion and
thus provides coordinated motion between the legs and makes
possible a “reciprocating” gait.

This has the effect of prolonging wearing tolerance. The
same reasons account for an improvement in control of the pelvic
flexion/ extension angle. The superior control exists despite the
fact that the copolymer pelvic girdle exhibits a measure of spring
that is felt to be beneficial to gait.

In standing, the dual cable design provides control to prevent
bilateral hip flexion or extension. Disconnects at each hip joint
permit simultaneous flexion for sitting. (In sitting, both hip joint
locks must be unlocked, or damage to the hip joint assemblies will
result.) It is possible to modify the hip flexion/extension attitude
and to provide a measure of limited motion about the hip joints. It
is maintained by us that this limited motion, or dwell, is necessary
to help the patient balance in standing.

The posterior thigh shells are of polypropylene molded over
plaster models of the patient’s legs, as are the ankle-foot sections.
Reinforcing carbon fiber inserts about the malleoli permit the
use of thin polypropylene, a distinct advantage in achieving a
good fit between the shoe and the orthosis, and yet provide
the rigidity about the ankles necessary for control of standing
posture and gait.

A metal pelvic band can be used in those instances where
it is not convenient to cast the patient for a plastic pelvic girdle.
In addition, it is used in cases when it is necessary to fit the pelvic
band over a plastic body jacket.

Experience has shown that bail locks at the knees are
preferable for many with these orthoses. In light duty situations,
smaller patients with normal weight bearing alignment, medial
joints may well be omitted. In such instances, use of drop lock
knee joints is necessary.

The threaded terminals on the ends of the cables are
connected to the coupling plates of the joints with universal
joints. These lessen the likelihood of fatigue failure of the cable.
In addition, the threaded terminals are designed so that they fit
through the conduit. This and the demountable universal joints
simplifies cable replacement.

Pe-Lite® lined Velcro knee control straps, fit at mid
patella tendon level, are used to maintain extension of
the knees. These prefabricated straps come in a range of
sizes and provide comfort and cosmesis superior to the
traditional leather knee cap.

There are two cable systems available, the newer horizontal
cable system and the well-established hooped cable system,
along with a rocker bar system. The hooped design with its
familiarity and simplicity is the most versatile, the horizontal
system being more cosmetic and lighter is the most
popular, and the rocker bar system features a reiprocal
mechanism that is uncomplicated, maintenance free, and
of very low friction.

The overall result is a lightweight orthosis that
offers improved cosmetic appearance, is easy to don and
doff, requires less energy, and permits a more acceptable
locomotion pattern as well as upright posture in a balanced
stance. On the average, completed orthoses for a two year
old child weigh three pounds.

In many instances, a custom molded plastic pelvic girdle is
used instead of the traditional metal pelvic band. Superior sitting
comfort results from the accurate pressure distribution, particularly
in the presence of a gibbous, and hip joint placement.
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Using the Reciprocating Gait Orthosis, many patients can
ambulate freely with crutches or walker.
Components are available from Fillauer for those who
prefer to fabricate Reciprocating Gait Orthoses in their own
facilities, or the orthotist may prefer to use the Fillauer central
fabrication facility. The semifinished orthosis is assembled
with temporary fasteners and sent ready for fitting and
finishing.
Fillauer also has available a variety of instructional materials
for loan. These include demonstration dolls wearing the orthoses
and a slide series about measurement for and fitting of the
orthosis. Two separate video tapes exist. One shows a variety
of patients in a range of everyday activities and the other
describes physical therapy with the RGO. Additional copies of
the manual are also available.
In summary, the Reciprocating Gait Orthosis
provides:
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1.

Lightweight plastic construction

2.

Carbon fiber reinforcements at the ankles for a stable
standing base

3.

Molded plastic pelvic girdle with controlling forces low on
the sacrum and buttocks for control of lordosis

4.

Reciprocating action of the hip joints so that in walking
one hip joint flexes as the other extends

5.

Hip joints are coupled so that in standing, stability against
bilateral flexion or extension is maintained

Guide To Reciprocating Gait Orthosis
Pictured are the three styles of RGO's as custom fabricated and complete.
Each system can be incorporated into either a molded plastic girdle for
lightweight construction or, if preferred, a metal girdle; or a combination
of both. KAFOS may be fabricated with single or double uprights.
Component kits are available for those who prefer to fabricate RGO's in
their own facilities or the orthoses can be fabricated in our central fab.
When using Fillauer's central fab, the semi-finished orthosis is assembled
with temporary fasteners and shipped ready for fitting and finishing.
A variety of instructional materials are available for loan including
demonstration dolls wearing an RGO and a slide series on CD pertaining
to measurement and fitting of the orthoses. For more information please
contact customer service or central fab at 1-800-251-6398 .

Hooped Cable RGO

Pictured on a metal band (Also available on plastic girdle)

Horizontal Cable RGO

Pictured on a metal band (Also available on plastic girdle)

Rocker Bar RGO

Pictured with a plastic girdle
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Fabrication of the Reciprocating Gait Orthosis
Casting and Measurement of the Patient

Casting of the Limbs

A profile tracing is made on paper in the conventional manner
with the patient supine from the axillary to the soles of the
feet. It is important that the pencil be maintained in the vertical
position during the entire process.

Plaster casts from toe to perineum are made of each lower
limb with the patient in a supine position. A right angle
casting board is used to maintain the ankles in the neutral
position with allowance for heel height. Ankle inversion or
eversion, toe-out, and knee valgus or varus are corrected
to the extent possible.

Anatomical Measurements of the Patient

Surgical tubing is applied along the anterior surface of the
leg to permit safe use of the cast cutter when the cast is
removed. Cotton stockinette is used to protect the skin and
facilitate removal.
The medial and lateral areas about the thighs are flattened
so that a minimum of modification of the positive model
will be needed for the finished orthoses to provide the M-L
stability desired.
When set, the casts are removed in the usual fashion.

Casting of the Lower Torso
Measurements of the circumferences, diameters, and lengths
of indicated anatomical parts are recorded on an orthometric
chart (Fig. 1). Calipers should be used to measure diameters,
which should be compared with the appropriate dimensions
on the tracing.

Although prefabricated aluminum pelvic bands have been
used successfully on the least complicated patients, most
patients are better served by use of a molded plastic pelvic
girdle. For this application, a mold of the posterior pelvic
section is required.
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The medial-lateral diameter of the pelvis from trochanter to
trochanter is measured (a 16" M-L gauge is now available for
this purpose) and recorded.

The cast is best taken with the patient positioned over the
end of a table. Placement of the hip joints is crucial to the
success of the orthoses. A portable casting fixture that can
be clamped to the edge of most tables is available from
Fillauer to facilitate orientation of the patient on the table.
A template, also available from Fillauer, is used to register
the location of the axis of the hip joints and transfer this
reference to the cast.
When the patient is positioned on the casting table,
normally a 45 degree angle from the edge of the table top
should bisect the hip axis, but this may not prove to be
realistic on paralytic patients.

A piece of cotton stockinette is cut off the roll and split along
the crease. The resulting single layer of stockinette is draped
over the torso and tucked under the patient anteriorly.
The superior and anterior edges of the greater trochanters
are marked. The intersections of the two lines identifies
the hip joint axis.

The patient is placed on the table with both upper thighs
contacting the vertical plate of the fixture. The knee
support of the alignment fixture is adjusted so that the
buttocks are raised to a point where a normal lordotic
curve is present.
The adjustable template is adjusted so that the center of the
hip joint marked on the one side is registered.
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The template is moved to the other side and location of the
hip joint center on the patient is compared with the hip joint
center registered on the template. The template and patient are
adjusted and shifted until symmetry is obtained. The template is
set aside for later reference.

The splint is moistened, draped over the patient, and
smoothed into place. The splint should extend from just
distal of the hip joint marks proximal to the waist. On
large individuals, an additional splint may be necessary
to gain sufficient height.

A tape measure is used to measure the distance from ASIS to ASIS,
plus an allowance of 2 inches on each side.

A plaster of Paris splint 8" wide, 9 layers thick, and the length
described above is cut.

21

1.

Distally, the finished pelvic girdle will be trimmed
horizontally just below the level of the hip joint center.
Therefore, the cast should extend 1"-1 1/2'’ distal of
the hip joint axis.

2.

The height of the lateral sides superior to the hip joint
center will be about 60% the M-L diameter at the greater
trochanters and posteriorly dip about 1'’-1 1/2'’. The
superior border of the cast should be flared out for patient
comfort before the cast is filled.

3.

At this time, the anterior edges are left untrimmed.
Eventually the anterior proximal edge will extend about
2" anterior of the lateral line through the hip joint
center. Below the level of the abdominal strap, the
anterior edge is trimmed back in a smooth curve to
around the hip joints.

If the cast is to be shipped for central fabrication or if it will be some
time before it will be poured, it should be reinforced. In addition,
the proper M-L should be established and maintained with tape
or a splint across the front.

The template is used to mark on the exterior surface of the cast
the previously established hip joint center, first on one side and
then the other. The top edge of the template is used to establish
a vertical reference line on each side to be used later for location
of the thoracic extension bars

Preparation of the Negative Casts
A wire rod is inserted through the knee centers of both casts to
check the relationship between the two, especially with respect to
height, rotation, and angulation. Any obvious deficiencies in ankle
or knee attitude should be corrected in the negative casts, rather
than attempt to modify the positive model.

When set, the cast is removed from the patient and checked.
Location of the hip joint axis can be checked by inserting a
wire rod through the marks on the outside of the cast. At this
time, if desired, excess material can be trimmed from the cast in
accordance with the following criteria:
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The casts are prepared and poured with plaster of Paris in
the usual fashion. Commonly, we of Fillauer use a mixture of
plaster and Zonolite®1 to produce lighter models with superior
working characteristics. Once the positive models are stripped, the
measurements recorded on the orthometric chart are used to check
the accuracy of the models. Where appropriate, the models are
brought into compliance with the dimensions.

When joints are to be used on each side of the knee, an
alignment fixture is installed at the knee axis to serve as a
spacer, and also to insure that proper alignment of the joints
is maintained throughout the fabrication process. For offset
knee joints, the spacers are located accordingly. Usually 1/8 3/16" clearance is allowed on the lateral side and 3/16 - 1/4"
on the medial side. The joint spacer for the pelvic girdle
is increased in diameter (1/2" for children and 3/4" for
adults) over the recorded M-L diameter of the pelvis to
allow for the thickness of the plastic and for clearance
over the trochanters.

The plantar surface at and just posterior to the metatarsal
heads and at the heel is flattened precisely perpendicular
to the vertical.

The spacers are inserted in the casts and adjusted to the proper
M-L and to assure that the spacers protrude an appropriate
amount on each side of the casts.

Modification of the Positive Models

The foot portions of the positive models are modified according
to Carlson ( 1 ) for control of the subtalar joint. The positive model
is smoothed and the M-L dimension at the metatarsal heads is
“brought to measurement.” Plaster is removed aggressively in
the posterior aspect of the longitudinal arch so as to provide
the pressure needed for direct support of the calcaneus in the
area of the sustentaculum tali.
Zonolite® is the trade name of a vermiculite aggregate and is a product of the
Construction Product Division of W. R. Grace Company.
1
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FIGURE 2 CROSS SECTION OF A LEG SHOWING LOCATION OF BUILDUPS
ANTERIOR TO MEDIAL AND LATERAL MIDLINES.

Proximally the positive models are modified and smoothed in
the usual fashion. Malleoli, fibular heads and other sensitive
areas are built up with plaster for pressure relief. The posterior
surface of the thigh is flattened slightly and with the recorded
measurements as a guide outwardly flaring radii are created
at the proximal medial and proximal posterior trimlines of the
thigh 1 1/2"- 2" distal to the perineum. Anterior of the medial
and lateral midlines and from the malleoli proximal, the surfaces
of the positive models are built up flat and tangential to the
surfaces at the medial and lateral midlines (Fig. 2). The buildups
should extend anteriorly from the midlines a distance equal to
one-half the distance from the midlines to the anterior surfaces
of the models. Distal of the malleoli, the buildup blends into
the dorsum of the foot.
These buildups render the medial and lateral walls of the
completed orthoses parallel, making it easier for the patient
to don the orthoses. In addition, they provide flat surfaces
for attachment of the uprights and minimize difficulty with
distortion of the plastic.
The positive model of the pelvic section is modified and
smoothed in the usual fashion. Note the outward flare of the
posterior superior trimline.
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Fabrication of the KAFO's
The positive models of the legs are set up for hand draping and
vacuum forming of sheet thermoplastic in the usual fashion.
Polypropylene either 1/8" or 3/16" thick, depending on the
patient’s size, is heated and molded to the models.

Use of carbon composite inserts (2) such as Fillauer
PolyCar-C™ is recommended for reinforcement of the
ankle areas to achieve total rigidity and so that the thickness
of the polypropylene used in the orthosis can be kept
to a minimum. A pre-cut insert of appropriate size and
thickness is fastened, using “Scotch Mounts” with the
beveled edges against the plaster on each side of the model.
The polypropylene will flow into the area under the bevels to
hold the insert in place permanently. (Fig. 3)

Care should be taken that the polypropylene is sufficiently hot
and the trapped air is evacuated fast enough to insure that the
carbon composite inserts are properly encapsulated by the plastic.
Proper results have been achieved when the plastic surrounding
the inserts presents a well sculptured appearance.

FIGURE 3

CROSS SECTIONAL VIEW SHOWING CARBON COMPOSITE
SECURELY INTERLOCKED BY POLYPROPYLENE.

When cool, the polypropylene thigh and shank sections are
trimmed to initial trimlines. The uprights are formed and trimmed
to the proper length, and fastened to the thigh and shank
sections by #4-40 machine screws and nuts. Velcro closure
straps are added in the usual fashion. A tongue in the thigh
section of A-30 extra firm Pe-Lite™ is recommended. The distal
border of the tongue, immediately proximal to the patella,
should be flared.
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Fabrication of the Hooped System

Hip Joint Assembly
Small Hooped Cable RGO
3. The proximal uprights are formed allowing for the thickness
of the channel dummies (1/8 x 5/8 infants, 1/8 x 3/4 medium,
3/16 x 3/4 adult) and the inner layer of copolymer ( 1/8 smallest
girdle, 3/16 larger sizes). The first bends, immediately proximal
to the joint heads should be made carefully to avoid excessive
stress in the aluminum. We recommend clamping the head in
a machinist’s vise, using soft jaws, and bending with a hammer
so as to distribute the stress in the metal. Subsequent bends can
be carefully made with bending irons. The uprights should be
mounted on the model parallel with the vertical reference lines
established at the time of casting.

Fabrication of Pelvic Girdle

4. The metal dummies to form the channels for the thoracic
extensions are shaped and affixed to the uprights using 10 - 32
cap head screws. Cap head screws are easier to locate and remove
from under the surface of the completed plastic girdle.
FIGURE 4 The following steps are observed in the assembly of
the hip joints and plastic pelvic girdle:

1. Hip joint size is selected from among the four available:

5. The posterior outriggers are cut and located according to the
information on the chart below (Fig. 5). Outriggers are necessary
to resist torquing of the hip joint inside the plastic girdle, to
add rigidity to the girdle, and to provide a secure attachment
base for the conduit brackets.

2. If a Pe-Lite™ liner is to be used, it is molded to the model and
covered with stockinette. Otherwise, two-way stretch nylon
fabric alone is used to provide a smooth inner surface. Holes are
cut over the hip joint spacers.

6. Conduit support brackets are formed and fastened to the
hip joints assembly according to the directions accompanying
the hip joints and so as to provide the smoothest path for
the cables and conduits.
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Prior to forming of the plastic pelvic girdle, the proximal portions
of the hip joints and the cable are assembled and checked
to make sure the cables operate smoothly and freely and are
of the proper length.
Length of the cables really has no affect on function of the
orthosis, but rather is related to cosmesis. The cables and
conduits should exhibit smooth even radii and extend no further
superiorly than about the height of the inferior angle of the
scapula. Excessively long cables will be unduly protrusive
and uncosmetic. The shrink tubing on the cable conduits
where it is clamped in the conduit brackets must be removed
for proper grip.

NOTE:
Fabrication of the metal pelvic band follows traditional
lines. The band should be fit low as to provide firm
control of the pelvis to prevent lordosis. Full size
patterns to provide a guide for bending of the metal
band are available, as are aluminum pelvic bands.
FIGURE 4
Note: Plate to be located on side opposite set screw (left side shown)

The positive model is prepared for hand draping in the usual
fashion. The hip joint assemblies are mounted in place and
turned back out of the way. Caution should be taken to
fill any voids with Pe-Lite™ so as to prevent blow outs and
loss of vacuum.
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While one person is tightening the screws, the other brings
the narrow strip from the oven and positions it over the
outriggers.

Three sheets of copolymer are cut according to the chart and
prepared for vacuum forming. The inner layer is trimmed for
clearance around the hip joints. A narrow strip (to extend from
one outrigger to the other and provide a corrugation) and a large
sheet (to go about the entire model) are cut. They are placed
in a 4000F oven (infrared) and should reach the ideal forming
temperature of 3650 in about 8 minutes.

The last piece of plastic is draped over the assemblage and
vacuum applied. To facilitate the process, polyester fishnet fabric
(Cat. #192002) may be used. This is cut to the same shape and
size as the first piece of plastic, is draped onto the model after
the first piece, and before the joints are positioned. The fabric
aids in evacuating trapped air and the interstices between the
strands of fabric are large enough to provide full bonding of
the various plastic layers.
Proper results have been achieved when the finished girdle
presents a highly contoured appearance with each underlying
component standing out in sharp relief.

In forming the pelvic girdle, speed and coordinated action of
those involved is essential if a proper bond between the three
layers is to result. When the plastic is ready, the innermost layer is
taken from the oven and draped in place. The hip joints are swung
back in position and the mounting screws tightened.

28

When cooled, the girdle is trimmed out and removed from the
model. As previously described, the inferior edge should be
at or below the level of the hip joint axis. Laterally, the girdle
extends a distance superior to the hip joint axis equal to
about 60% the M-L of the pelvis. Posteriorly, the superior
trimline dips 1” - 1 1/2". The proximal portion of the anterior
edge extends far enough anterior of the uprights to permit
attachment of the velcro strap. Inferior to this it is trimmed
in a smooth flowing line to meet the upright immediately
superior to the head of the joint. The velcro strap should
be located far enough inferior to provide good control of
the pelvis. Plastic is trimmed away to provide access to
the conduit brackets, cap head screws, and the thoracic
extension channels.

Completed pelvic girdle with cables. Thoracic extensions and
velcro strap in place ready for fitting. A pad of 2mm (3/32")
polyethylene lined with Pe-Lite™ is used to distribute pressure
over the abdomen. In instances where the patient is
extremely lordotic, a larger abdominal pad and an additional
velcro strap should be used.
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The Horizontal Cable System, Fabrication
Line Art

Molded Plastic Pelvic Girdle
1.

Cast and measure the patient as described in pages
19-23. Pay particular attention to the location and
alignment of the hip joint axis. Check the cast of the
pelvic section for proper alignment of the axis before
discharging the patient.

2.

Prepare, pour, and modify the negative cast as described
on pages 23-35.

3.

Refer to the measurement form to select the appropriately
sized hip joints, bearing in mind that the system
cannot be used for hip joint ML diameters of less than
6-1/2" (165mm).

4.

Follow steps numbers one through four of “Fabrication
of Pelvic Girdle” on pages 26-27. When contouring the
upper hip joint uprights, allow for the thickness of the
plastic and metal half bands which will lie under them
in the completed girdle.

5.

Draw a straight line posteriorly from hip joint center to
hip joint center on the Pe-Lite™.

6.

Draw a similar line 7/8" (22mm) superior to the first.

7.

Select an appropriately sized pair of half pelvic bands.
The small ones (Cat. #026544) are used for pelvic models
less than 9" (229mm) wide, while the large ones (Cat.
#026547) are used for pelvic models with ML diameters
greater than this.

8.

Photo 1

Photo 2

The posterior extensions of the half pelvic bands should
be centered on the superior line drawn in step 6 and
their ends should be within l” (25mm) of each other.
Accordingly, angle and contour the bands and attach
them to the hip joint uprights.
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9.

The upper end of the rod end linkages will attach to
the lateral 10-32 threaded holes of the rocker arms. In
the neutral position, the rod end linkages are vertical
when the rocker arm bases are correctly positioned.
The rocker arms will fit on the half bands with their
pivot axes on the horizontal line drawn in Step 6 and
the anterior threaded holes of the arms located 7/8"
(22mm) posterior of the posterior edges of large size
hip joint uprights, 23/32" (18mm) for the medium
size, 5/8" (16mm) for the small, when the rocker arms
are contoured.

10.

With the above criteria in mind, contour the rocker
arms to be similar in contour to the half bands in the
areas where they will fit.

11.

With the rocker arms contoured, locate and mark the
pivot axes on the horizontal center line.

12.

Form the rocker arm bases to match the pelvic bands
so their pivot axes lie on the marks. The axes should
also be perpendicular to the surface of the model in the
transverse, frontal, and sagittal planes.

13.

Attach each of the bases with two stainless steel
5/32" (4mm) rivets.

14.

Prior to vacuum forming of the pelvic girdle, smooth the
edges of all metal components and fill the center holes
of the rocker arm bases with Pe-Lite™ plugs.

15.

Vacuum form the pelvic girdle and trim it as described
on pages 29 and 30.

16.

Carefully trim the plastic around the rocker arm bases
flush with the surface of the flat boss.

17.

Assemble the rocker arms on the rocker arm bases.

18.

With the rocker arms in their neutral position, measure
from the attachment points along the posterior
surface of the pelvic girdle to determine the cable
lengths needed.

Photo3

Photo 4

Photo 5
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19.

Refer to the parts sheets to select the correct type
cable assembly. Type “A” cables are used up to 8"
(203mm). Type “B” cables are used longer than 8".
The two types differ inasmuch as the Type “B” Cables
use a removable 1-1/2" (38mm) screw in a terminal
with female threads at one end, while the Type “A”
cables have male threaded sections on both terminal
pieces. The limited room available in the smaller size
pelvic sections gives rise to this difference.

20.

Mark the tracks of the two cables.

21.

Grind shallow grooves in the plastic with a hand
grinder (Dremel tool or equivalent) for the cables
to lie in.

22.

Assemble the cables to the rocker arms and shorten
them to the proper lengths, cutting the threaded
ends of the cables as necessary. Be careful not to
remove too much at a time, particularly with the
Type “A” cables. There should be a minimum of a 1/4"
(6mm) threaded section engaged at all locations of
the cables. Material can be removed from both
ends of the type “A” cables. All adjustments to the
length of the type “B” cables should be accomplished
by shortening the removable screw, which can be
replaced in the event that it is inadvertently cut too
short. The rocker arms should be in line with each
other in a neutral position and there should be a
slight amount of slack in the cables.
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23.

Assemble the hip joints and tighten the joint screws
to hold them at 180°. The coupling plates should be
engaged with the latch plungers of the hip joints. In
this position, the center of the posterior attachment
hole of the coupling plate will be 7/8" (22mm) posterior
of the posterior edge of the hip joint upright for the large
size joints, 23/32" (18mm) posterior for the medium size
joints, and 5/8" (16mm) for the infant ones.

24.

Assemble the turnbuckle rod end linkages to the
required length, approximately 1-7/8" (48mm), and
attach. When viewed from the rear, the rod end linkages
should be as vertical as possible to avoid undue oblique
thrust on the coupling plates. Normally, this vertical
position is achieved when the rod end linkages are
lateral, on top, of the coupling plates. In this instance,
the 10-32 screws go through the rod end linkages,
are screwed through the coupling plates and secured
beneath them with the jam nuts. However, in instances
of a great discrepancy between the hip joint axis ML
diameter and the waist ML diameter, the rod end
linkages will be more vertical if they go medial, beneath
the coupling plates. In this instance, the 10-32 screw
should be reversed so the head of the screw is medial,
beneath the rod end linkage, and the jam nut is lateral,
on top of the coupling plates.

25.

Attach thoracic extensions, sizing them as described
on page 27.

26.

Contour the extensions for proper clearance about
the rib cage.

27.

Complete the pelvic girdle and prepare it for fitting on
the patient as described on page 30.

28.

Perform final assembly and adjustment of the hip joints
and cable assemblies.
a. Pack all bearings with heavy grease and secure all
fastenings with Loctite.
b. Hip joints - adjust the center screws for smooth, easy
rotation without lateral play. Check again after securing
the set screws in the ends of the upper bars.
c. Assemble the bearings and screws of each rocker
arm and adjust as with the hip joints.
d. Attach the cables. Adjust the swivel assemblies
for smooth, free motion. A slight amount of slack must
be present in the cables to prevent binding at the ends
of the excursion. If the cables are tight in the extreme
range of motion, one turn of one of the threaded
cable ends provides sufficient motion, 1/32" (0.8mm),
for proper slack. After all adjustments have been made,
add the jam nuts to the 8-32 screws that secure the
coupling pivots to the rocker arms.
e. Attach the rod end linkages and secure the 10-32
mounting screws with jam nuts. The turnbuckle rod end
linkages can be adjusted for proper flexion/extension
attitude about the hip joints. Tighten the lock screws
in the adjusting screws.

29.

To prevent this, the plastic hyperextension stops
are substituted for the jam nuts on the 10-32
screws of the coupling plate-rod end linkage
articulations if needed. These stops are supplied
1/2" (13mm) long with a groove 1/4" (6mm) from
the end. Determine the length necessary for the
stops to contact the upper hip joint uprights and
cut off the unneeded portion. Screw the stops on
the 10-32 screws and secure with Loctite.
If the relationship between the rod end linkages
and coupling plates has been reversed so that the
rod end linkages lie medial to the coupling plates,
the ends of the rod end linkages or the screw
heads may be sufficient to prevent locking up. If
they are not, then it will be necessary to reverse
the orientation of the 10-32 screws so that
their heads are on the outside, lateral of the
coupling plates. The hyperextension stops are then
used instead of the jam nuts to secure the two
articulations. In this instance, be very sure to use
Loctite in order to prevent inadvertent disassembly
during use.
30.

Check the range of motion of the hip joints in
hyperextension by putting the hip joint on one side
through its full range of motion. It is possible that
the coupling plate-rod end linkage articulation of
the side not being manipulated will go past dead
center and lock up. This cannot happen during
ambulation but it could happen during handling of
the RGO off the patient. Someone unfamiliar with
the situation could well damage the horizontal
cable assembly in the process of freeing the
joints.
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The pelvic girdle is now ready for assembly with
the KAFO’s and fitting.

Assembly of Metal Pelvic Band
with Hip Joints and Horizontal Cables
1.

The length of the finished pelvic band will be equal to the
circumference at the level of the ASIS divided by 2 plus
4" (102mm) for circumferences less than 31" (787mm) or
divided by 2 plus 5" (127mm) for circumferences greater
than 31" (787mm). Remember that the horizontal cable
system cannot be used for hip joint ML diameters of
less than 6-1/2" (165mm).

2.

With these criteria in mind, select one of the stock
pelvic bands that is equal to or greater than the
desired length.

3.

Mark off on the flat band the following:
a. Center of the band
b. Longitudinal centerline of the middle portion
of the band
c. The calculated length of the finished band laid off
equidistant about the marked center point

4.

The internal ML diameter of the finished pelvic band is
equal to the diameter at the level of the ASIS plus 1/2"
(13mm) to allow for padding.

5.

Use this dimension and Fillauer’s chart “Standard
Pelvic Profiles” (available upon request) to contour
the band.

6.

Mark the anterior ends of the pelvic band so they are
parallel to the posterior surface of the pelvic band. This
can be accomplished by:
a. Laying the posterior surface of the contoured band
flat on the bench.
b. Using a height scriber to mark horizontal lines through
the marked anterior ends of the band.
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7.

Cut the band along the marked lines so the ends are
parallel to the posterior surface of the band.

8.

As an aid in fabrication, draw the following diagram on a
large sheet of paper. (about 11" X 17", 279mm X 432mm).
a. Draw a base line 1" (25mm) longer than the diameter
at the level of the hip joint axis.
b. Bisect the line and draw a perpendicular line extending
upwards at the midpoint.
c. Mark off on the base line the diameter calculated
in step #4 equidistant about the center line. Extend
two short lines, 3"- 4" (76mm-102mm), upward from
the base line.
d. The diameter between the hip joints of the finished
assembly is equal to the anatomical ML diameter at the
level of the hip joint axis plus 3/4" (l9mm), which
allows 3/8" (10mm) clearance for each side. Mark off
this dimension equidistant about the perpendicular line
on the horizontal base line.

9.

Lay the band on the diagram drawn in Step 8 so the
inferior edge of the band is directly over the horizontal
line representing the hip joint axis and the center of the
band is above the center vertical line. The band should
be resting on its anterior ends and arcing up through
the air from one side to the other.

10.

Compare the angles the two ends of the band form
relative to the lines on the paper and contour both
so they form symmetrical angles. In doing this, it is
necessary to take into account the contour of the
patient’s pelvis in the frontal plane and the amount
of contouring in the hip joint uprights necessary to
accommodate the discrepancy between the diameters
at the waist and at the level of the hip joints. It would
be helpful to compare the pelvic band to the tracing
taken of the patient during casting and measurement.
The orthotist may even wish to lay off the diagram
described in Step 8 on the patient’s tracing, using the
midsagittal line as the perpendicular centerline.

11.

Trace the ends of the band onto the diagram.

16.

12.

Use the tracings of the ends of the pelvic band and
the marked positions of the hip joints on the base
line to draw the contours of the upper hip joint
uprights on the diagram so that the two uprights
will be symmetrical.

Clamp the uprights in place as described above,
and drill 5/32" (4mm) holes to attach the uprights
to the band.

17.

Rivet the uprights in place.

18.

Square the joint faces to each other in all planes.

13.

Refer to the measurement form to select the
appropriately sized hip joints.

19.

14.

Contour the upper hip joint uprights.

15.

Locate hip joint uprights on the pelvic band so that
the anterior edges of the uprights are 5/8" (16mm)
posterior to the anterior edges of the pelvic band
and the hip joint axis is at the level of the inferior
edge of the central posterior portion of the pelvic
band. The uprights should be parallel to the anterior
edges of the band.

The upper end of the rod end linkages will attach
to the lateral 10-32 threaded holes of the rocker
arms. In the neutral position, the rod end linkages
are vertical when the rocker arm bases are correctly
positioned. The rocker arms will fit on the pelvic band
with their pivot axes on its horizontal center line
and the anterior 10-32 threaded holes of the arms
located 7/8" (22mm) posterior of the posterior edges
of hip joint uprights, 23/32" (18mm) for the medium
size, 5/8" (16mm) for the infant, when the rocker
arms are contoured.
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Large A = 7/8" (22mm)
Medium A=23/32" (18mm)
Infant A= 5/8" (16mm)

20.

With the above criteria in mind, contour the rocker arms
to be similar in contour to the pelvic band in the areas
where they will fit.

21.

With the rocker arms contoured, locate and mark the pivot
axes on the horizontal center line.

22.

Form the rocker arm bases to match the pelvic band so
their pivot axes lie on the marks.

23.

Attach each of the bases with two stainless steel 5/32"
(4mm) rivets.
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24.

Assemble the rocker arms on the rocker arm bases.

25.

Cut the cable track so it just fits between the rocker
arm bases, and temporarily hold it in position. The
cable track supports the cables following the curved
shape of the pelvic band, and prevents them from
rubbing the patient.

26.

With the rocker arms in their neutral position,
measure between the attachment points along the
track to determine the cable lengths needed.

27.

Refer to the parts sheets to select the correct type
cable assembly.
Type “A” cables are used up to 8" (203mm).
Type “B” cables are used longer than 8". The two
types differ inasmuch as the Type “B” Cables use
a removable 1-1/2" (38mm) screw in a terminal
with female threads at one end, while the Type “A”
cables have male threaded sections on both terminal
pieces. The limited room available in the smaller size
pelvic sections gives rise to this difference.

28.

Cut the cable track to the correct length.
Type “A” cable: rocker arm base edge to edge of
track = 1-1/2" (38mm) at both ends.
Type “B” cable: Rocker arm base edge to edge of
track = 2" (51mm) at one end to accommodate the long
swaged fitting on one end of the type “B” cable and 1-1/2"
(38mm) at the other end to accommodate the short
swaged fitting of the other end of the cable.

29.

Position the cable track in place between the two bases.
Take in account the different amount of clearance
necessary with the type “B” cables, as described above.
Attach with two 8-32 X 3/8" socket flat head screws at
each end (M4 X lOmm socket flat head screws may be
substituted, if desired).

32.
Assemble the rod end linkages to the required length,
approximately 1-7/8” (48mm), and attach. When viewed from
the rear, the rod end linkages should be as vertical as possible
to avoid undue oblique thrust on the coupling plates. Normally,
this vertical position is achieved when the rod end linkages are
lateral, on top, of the coupling plates. In this instance, the
10-32 screws go through the rod end linkages, are screwed
through the coupling plates and secured beneath them with
the jam nuts.

30.

Assemble the cables to the rocker arms and shorten
them to the proper lengths, cutting the threaded
ends of the cables as necessary. Be careful not to
remove too much at a time, particularly with the
Type “A” cables. There should be a minimum of a 1/4"
(6mm) threaded section engaged at all locations of
the cables. Material can be removed from both
ends of the type “A” cables. All adjustments to the
length of the type “B” cables should be accomplished
by shortening the removable screw, which can be
replaced in the event that it is inadvertently cut too
short. The rocker arms should be in line with each
other in a neutral position and there should be a
slight amount of slack in the cables.

31.

Assemble the hip joints and tighten the joint screws
to hold them at 180°. The coupling plates should be
engaged with the latch plungers of the hip joints. In
this position, the center of the posterior attachment
hole of the coupling plate will be 7/8" (22mm)
posterior of the posterior edge of the hip joint
upright for the large size joints, 23/32" (18mm)
posterior for the medium size joints, and 5/8 (16mm)
for the infant ones.

However, in instances of a great discrepancy between the hip
joint axis ML diameter and the waist ML diameter, the rod end
linkages will be more vertical if they go medial, beneath the
coupling plates. In this instance, the 10-32 screw should
be reversed so the head of the screw is medial, beneath the
rod end linkage, and the jam nut is lateral, on top of the
coupling plates.

37

33.

Attach thoracic extensions to the upper hip joint
uprights, sizing them as described on page 27.

34.

Contour the extensions for proper clearance about
the rib cage.

35.

Disassemble the pelvic assembly and finish all metal
surfaces in the usual fashion.

36.

Complete the pelvic assembly with Velcro straps, chafes,
and 3/16" (5mm) A20 firm density non-perforated PeLite™ padding inside the pelvic band. Flexible Velcro straps
are added to the thoracic extensions at the level of the
xiphoid process. They are not to control the spine, but
rather to provide leverage to facilitate ambulation. If
spinal control is needed, then the patient should be fit
with a spinal orthosis and the pelvic assembly built to
fit around it.

37.

38.

Perform final assembly and adjustment of the hip joints
and cable assemblies.
a. Pack all bearings with heavy grease and secure all
fasteners with Loctite.
b. Hip joints - adjust the center screws for smooth, easy
rotation without lateral play. Check again after securing
the set screw in the ends of the upper bars.
c. Assemble the bearings and screws of each rocker
arm and adjust as with the hip joints.
d. Attach the cables. Adjust the swivel assemblies for
smooth, free motion. A slight amount of slack must
be present in the cables to prevent binding at the ends
of the excursion. If the cables are tight in the extreme
range of motion, one turn of one of the threaded cable
ends provides sufficient motion, 1/32” (0.8mm), for
proper slack. After all adjustments have been made,
add the jam nuts to the 8-32 screws that secure the
coupling pivots to the rocker arms.
e. Attach the rod end linkages and secure the 10-32
mounting screws with jam nuts. The turnbuckle rod end
linkages can be adjusted for proper flexion/extension
attitude about the hip joints. Secure the adjusting
screw lock screws.

To prevent this, the plastic hyperextension stops are substituted
for the jam nuts on the 10-32 screws of the coupling plate-rod
end linkage articulations if needed. These stops are supplied 1/2"
(13mm) long with grooves 1/4" (6mm) form the end. Determine
the length necessary for the stops to contact the upper hip joint
uprights and cut off the unneeded portion. Screw the stops on
the 10-32 screws and secure with Loctite.
If the relationship between the rod end linkages and coupling
plates has been reversed so that the rod end linkages lie medial
to the coupling plates, the ends of the rod end linkages or the
screw heads may be sufficient to prevent locking up. If they
are not, then it will be necessary to reverse the orientation of
the 10-32 screws so that their heads are on the outside, lateral
of the coupling plates. The hyperextension stops are then
used instead of the jam nuts to secure the two articulations.
In this instance, be very sure to use Loctite in order to prevent
inadvertent disassembly during use.

Check the range of motion of the hip joints in
hyperextension by putting the hip joint on one side through
its full range of motion. It is possible that the coupling
plate-rod end linkage articulation of the side not being
manipulated will go past dead center and lock up. This cannot
happen during ambulation but it could happen during
handling of the RGO off the patient. Someone unfamiliar
with the situation could well damage the horizontal cable
assembly in the process of freeing the joints.
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39.

Cover the outside of the pelvic band and the cable
tracks with flexible leather, horsehide. The leather
should extend as far laterally on each side as the
rocker arm bases.

40.

The metal pelvic band and hip joints are now ready for
assembly with the KAFO’s and fitting.

Reciprocating Gait Orthosis
Rocker Bar Fabrication of Pelvic Section
Prepared Materials:
1. Pelvic model with Pe-Lite™ and nylon tricot covering.
2. Pattern for PolyCar-C©
3. Unidirectional piece of PolyCar-C© cut to pattern with
a 1/8" copolymer piece cut 1/4" large all around than
PolyCar-C©
4. First piece of copolymer (inner layer)
5. Fishnet
6. Hardware for RGO
7. Second piece of copolymer
With RGO hip joint hardware in place, lay out pattern for
unidirectional PolyCar-C© reinforcement

Equipment Required:
Vacuum source
Drape forming adapter
Large scissors
Insulated gloves
Holding fixture for PolyCar-C© pivot plate and pivot
Anchor plate
Vice collet
NOTE:
In forming the pelvic girdle, speed and coordinated action
of those involved is essential if a proper bond between the
three layers is to result.

Place the PolyCar-C© with the 1/8" backup piece of copolymer
on a separate piece of teflon. At the same time place the
copolymer sheets and the hardware in the oven. Heat items
to approximately 400o F.

With pelvic model prepared as usual for RGO: Layout pivot
hole in sacral area by measuring 2" above hip joint center
and drilling 90o to surface a 3/8" hole. Cover model with
stockinette. Mold Pe-Lite™ and secure anterior to midline.
Cover Pe-Lite™ with nylon tricot. Cut out 3/8" hole in
Pe-Lite™ for the pivot hole. Attach hip joint bars allowing
adequate space for PolyCar-C© composite and a layer of
copolymer. Layout oval pattern for PolyCar-C© band to
extend to just behind hip joint bars (3” width for medium
and 4” width for large size.) Cut PolyCar-C exactly as
indicated by the pattern layout. Using the same pattern,
cut a piece of copolymer 1/4” larger than the perimeter of
the PolyCar-C© layout. Both pieces should be made with a
matching 3/8” center hole.

Place heated PolyCar-C© on cast where outlined and peel
away teflon backing.
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Cover with final piece of copolymer and vacuum
form.

Attach Anchor Plate

Cover with first piece of copolymer

Cool with air

Place fishnet over the model

Attach the hardware in place.
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Pe-Lite™ with tricot covering

1/8" copolymer with a 1/4" larger perimeter

Pelvic Section Hardware Preparation

PolyCar-C© reinforcing composite pelvic band placed
together with copolymer in oven

Before starting to form the rocker Bar band, layout reference
lines about 1 1/2" on both sides of the 1/2" diameter center
pivot hole. It is important to maintain this 3" area perfectly flat
for smooth operation of the thrust bearing pivot. Depending
on the configuration of the posterior pelvic area, form the band
to provide a clearance from the plastic of at least 1/4" to 3/8"
clearance at the end of the band. This endpoint should be
just posterior to the hip joint uprights. Final confirmation that
proper clearance has been provided can only be determined
in the next step, which will permit assembly of the complete
thrust bearing pivot and band. Keep in mind that the turnbuckle
attachment hole should be directly above the attachment hole
in the coupling plate (for the large size hip joint this is 7/8"
(22mm) posterior of the posterior edges of the hip joint uprights,
23/32" (18mm) for the medium size to the center line of hip
joint uprights) These attachment holes, at a level 2-21/8"
above the coupling plate hole, are drilled and tapped after the
band has been fully formed.

Pivot anchor plate
PolyCar-C© composite pivot plate

First piece of copolymer

Upper Hip Joint bars with
Outrigger Plate
Fishnet

Second piece of copolymer

The profile of the lateral ends of the band generally follows the
accompanying sketch. This is for cosmetic reasons since the
need for rigidity is minimal in this area.

Exploded View of RGO Rocker Bar Fabrication

In preparing the girdle for the Rocker Bar the alignment fixture
is removed. A hot knife is well suited for removing the plastic
over the fixture. Following removal of the girdle from the model
and the typical trimming of surplus girdle material, the cavity
created by the alignment tool must be reduced to a depth of
.120 (the combined thickness of the thrust bearing and washers.)
Surplus copolymer is best removed by sanding on a wide sanding
drum. The next step is cutting a 1 1/8" diameter hole in the
back side of the girdle. A hole saw with a .450 or 11.40mm
pilot accomplishes this with little difficulty, but care must be
exercised in controlling the depth to just touching the metal face
of the picot plate. It is then necessary to assembly the thrust
bearing pivot and band in order to check that adequate clearance
has been provided in the rocker arm band.
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Fitting and Final Assembly of the RGO
Shown Using The Hooped Cable RGO System

The KAFO’s are applied, checked for pressure areas, and areas to
be trimmed or relieved are marked.
The anterior openings should permit entry of the leg without
impingement on bony prominences, especially the malleoli
and the head of the fibula.
The molded thigh tongue may need to be trimmed. It should
extend to the patella when a knee-flexion contracture is present.
There should be approximately 1 1/2 - 2 inches of clearance in the
perineal area proximal to the proximal trimlines.

The lower hip joint bar should be matched to the lateral thigh bar
and excess length removed. Hose clamps are used as temporary
fasteners to permit easy adjustments.
The thoracic extensions are fit and marked for proper length,
about the level of the ziphoid process, and the velcro straps
are attached.

When modifications have been made, the KAFO’s and the
pelvic girdle are reapplied.
After the pelvic girdle has been adjusted so that the mechanical
hip joints coincide with the axes of the anatomical hip joints,
the contours of the pelvic assembly are checked for intimate
fit and proper trimlines.

When the orthosis has been assembled, it should be checked
for proper alignment of components in sitting. If necessary,
the height of the hip joints may be adjusted for better sitting
alignment of the components.
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The patient should be able to momentarily exhibit hands
free standing balance and should be aware of a feeling
of balance.
The shoe and AFO alignment should be such that the
axis of the leg is perpendicular to the floor and the weight line
passes through the center of the knee joint, except when knee
flexion contractures prevent it.
When the ankle angle is correct, any minor problems
can be solved by the use of heel and/or sole wedges for
the shoes.
The posterior conduit should be adjusted in the conduit
brackets to establish erect posture and proper hip flexion/extension
angle. The anterior conduit is adjusted in a similar fashion to
permit a certain amount of free motion. or dwell, about the hip
joints. While all free motion can be eliminated, it is felt that a
certain amount is beneficial.
If the patient is having trouble clearing the ground on
one side, adjusting the relative lengths of the two KAFO’s at the
overlap of the distal hip joint uprights and the proximal knee
joint uprights might help.
When satisfactory fit and alignment have been achieved,
the orthosis should be securely fastened together with rivets.
Loctite (#242) is used on the threads of the joint screws of
the hip joints to prevent loosening. In addition, the set screws
should be tightened.

References
1. Colson (Carlson); Martin, J.; and Bergland, Gene, An
Effective Orthotic Design for Controlling the Unstable Subtalar
Joint, Orthotics and Prosthetics, 33:1:39-49.
2. Fillauer, Carlton, A New Ankle Foot Orthosis with a
Moldable Carbon Composite Insert, Orthotics and Prosthetics,
35:3:13-16.
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Physical Therapy and Training
Kit Shanks, RPT1

Proper preparation of the patient for use of the
Parapodium and the Reciprocating Gait Orthosis and specific
training in their use 2 are necessary if maximum benefit is
to be gained. In these phases of the program the physical
therapist plays the key role.

Initial treatment program should concentrate on the following:
1.

2.
Presumably the patient will have been well screened
before the prescription is made, but the therapist should
ascertain the complete orthopaedic status of the patient
by discussion with the physician involved to make sure that
the proper program will be carried out, especially in view
of any surgery that might be impending.

3.

4.
5.
6.

In any event. the patient should exhibit the following
characteristics before successful use of the Parapodium and
Reciprocating Gait Orthosis can be expected:

Gross motor facilitation with emphasis on
righting and protective responses, as well as weight bearing
activities
Postural strengthening exercises by use of active
and resistive exercises
Preparation for locomotion by introducing the
concept of movement by either crawling, scooting
along the floor, propelling a skate board in the prone
position, or caster cart operation
Promotion of proper postural alignment
Breathing exercises
Involvement of the family in the exercise program

The time spent in the Parapodium should be used to
permit useful function as well as to prepare the child for use
of the Reciprocating Gait Orthosis. The length of time spent
in the Parapodium should be at least eight months before
advancing to the Reciprocating Gait Orthosis.

1. Lower limb weakness with an inability to
stabilize hips and knees.
2. Patient should be able to demonstrate potential
strength in upper limbs for weight bearing and
advancing a walker.
3. Patient should respond positively to develop
mental stimulation, postural strengthening
exercises, weight bearing activities and locomotion
preparation.
4. Hips and knees should be free of extreme flexion
contractures.
5. Patient should be able to sit with the hips and
knees flexed.

Functional Training
Functional training consists of the following:
1.
Gait Training — initially a swivel or pivot is instructed.
The swivel gait may be performed with or without
a walker. With strength gains, a swing-through
gait is instructed.
2.
Sitting Balance — with the knees locked and
unlocked
3.
Upper limb and trunk strengthening exercises
4.
Activities that require standing and promote
socialization and an appreciation of the advantages
of being upright
5.
A.D.L. skills, including applying, locking, unlocking and
removal of brace with assistance as indicated

Parapodium
Specific physical therapy is started immediately after
the decision is made to provide the patient with the
Reciprocating Gait System, and must not be delayed until
the Parapodium is delivered. Valuable time is lost when
the child has not been prepared for use of the Parapodium
well before it is fitted.

Kit Shanks. R.P.T. New Orleans. Louisiana2
While the following instructions are addressed to the needs of a very young
patient, who would start in a Parapodium. The same principles and techniques
apply to patients of all ages. EDITOR
1
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Preparation for the Reciprocating Gait Orthosis

Preambulatory exercises should be started approximately two
months before the fitting of the Reciprocating Gait Orthosis
and should include:
1. Increasing strength of the postural muscle groups in the
neck, shoulders, trunk, hips, and upper limbs
2. Gross motor activities to develop "verticality," upper limb
strength, trunk rotation, and weight bearing
3. Pregait training with emphasis on diagonal weight shift,
pushdown, and kick-through

Figure 2 : Standing Push-up on bars

The complete exercise program is shown in table 1. Early training
helps the patient to develop a kinesthetic sense of all of the
components of gait. The key is repetition. The therapist assists
the patient in carrying out the motion at the beginning, and then
challenges the patient to perform independently. Consistency
and daily practice are important. The patient should be seen
by the therapist once each week while the family insures
that the exercise program is carried out each day. Such a
program is of help psychologically as well, in that a regimen
is developed.

Figure 1 : Quadraped: Pushups
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Figure 4: Prone- Trunk Rotation

Figure 3: Kneeling- Weight Shift

Figure 5: Prone- hip extension and abduction
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Figure 6: Standing- Diagonal shifting

Figure 9: Standing- Trunk Extension

Figure 8: Supine - Bridging

Figure 7: Prone - Trunk and Hip Extension
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Figure 11: Sidelying- Hip Flexion (Rolling)

Figure 10: Sitting- Push-ups

Figure 12: Standing- Swing through
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Reciprocating Gait Orthosis

The LSU Reciprocating Gait Orthosis offers built in postural
alignment for independent standing balance as well as providing
a dynamic system for efficient ambulation. Gait training
requires clear definitions of weight shift, trunk extension, and
swing-through.
When orthopaedic deviations such as scoliosis, and leg
length discrepancy are present, stance and gait training are
more difficult.

To be avoided:
1.
2.
3.
4.

Excessive lateral shifting.
Exaggerated lateral trunk flexion.
Backwards pushing-down.
Excessive trunk and hip flexion.

Poor walking patterns should be prevented and corrected
at the beginning so as not to become a habit that is hard
to overcome.

When adequate pregait training has been carried out, training
in the reciprocating Gait Orthosis is relatively simple. The following
points are important:

Unless the patient is supervised properly the following problems
will usually arise:

1 Gait training is always started in parallel bars, where the
function of the orthoses is checked.

1. In an effort to diagonally shift weight forwards for stance
phase, the patient will shift weight laterally and pushdown
backwards.

2. The therapists, moves the patient passively through the
movements of walking, encourages active participation by the
patient, and then challenges him to continue on his own.

2. Most patients want to pull and flex forward on the parallel
bars in an effort to swing through, when the proper method
is shifting weight forwards followed by pushing-down for
swing-through.

3. When the patient has learned to make use of "momentum"
he is graduated to the walker, where more coordination and
control of balance are required.

3. Considerable time is required for children to learn the concept
of upper limb pushups; however, it is necessary to instruct this for
pushing-down to kick through.

The use of momentum is learned before the gait phases
are taught.
5 Momentum of gait should be practiced with assistance until
the patient achieves smooth and even strides. Steps are repeated
quickly by marching or quick walking.

4. There is also the tendency for some patients to become
anxious and move to quickly before learning the gait phases.
Here the therapist must control the rate and execution of
gait phases.

The gait phases include:
1. Diagonal weight shift ("shift") *(Figure 13).
2. Trunk and hip extension ("tuck") *(Figure 14).
3. Pushdown ("push-down") *(Figure 15).
4. Swing-through ("kick") *(Figure 16).

*Verbal cue
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Figure 13: Diagonal weight shift ("shift")

Figure 15: Push down ("Push Down")

Figure 14: Trunk and hip extension ("tuck")

Figure 16: Swing through ("Kick")
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In addition to independent ambulation, functional training
includes:

Intermittent Catheterization
of the Female Patient

1. Preparing to sit (coming to a sitting position)
2. Sitting balance
(both with knees extended and with hips
and knees flexed)
3. Pull to standing from sitting and return
4. Upper limb strengthening
5. Lower limb strengthening
6. Trunk strengthening
7. Turning, walking up and down ramp, stairs, and curbs
8. Donning and doffing orthoses independently when
indicated
Goals should be modified as the program proceeds.

A female patient who is engaged in a program of
intermittent catheterization should not have that program
interrupted because of the Reciprocating Gait Orthosis. If a
catheterization program has been established, a female patient
can learn to catherize while wearing the orthosis, but she must
realize that it is an arduous but attainable task.
Once the basic procedure is explained and the patient's
cooperation insured, the basic steps must be practiced
repeatedly.
1. Before the technique is attempted in a sitting position, it
should be practiced in a dorsal recumbent position with knees
flexed and legs abducted. A mirror is used to visually identify
the urinary meatus.

Daily Therapy
When the therapist is satisfied that the patient has learned the gait
phases properly, the family is brought further into the program as
gait training should be an integral part of the day.

2. Once the patient is confident with the procedure in
the backlying position, she can resume the catheterization
technique seated on a toilet.

After instructing the family in how to supervise the patient, the
therapist develops with the family a realistic schedule for periods
of practice and exercise.

3. Necessary precautions for cleanliness should be observed
before and during insertion of catheter.

Some children learn spontaneously, but still require practice to
refine the gait phases and become independent. Others learn at
the pace that the instruction is offered. Still others learn slowly.
They will stand for several months even when the training efforts
are intensified, and when they are ready will begin ambulation
with a consistent pattern.

The Reciprocating Orthosis should be modified for easy access
to the perineum while seated. Adjustments such as reducing
the length of the medial thigh piece so as to avoid
interference during catheter insertion and use of a plastic
pelvic band which allows for abduction of the thighs should
be made.

Daily training is mandatory if success is to be achieved. Family
motivation and proper education are most important.

CAUTION
patient and family members should be advised to unlock
both hip joints when sitting. If only one joint is unlocked,
impingement of the coupling plate on the upright of the other
joint, notching and failure of the upright, or failure of the
cable can result.

The orthoses should be worn the majority of the waking hours
after a tolerance to them has been acquired. Two 20-30 minute
gait-training sessions should be carried out daily until independence
in ambulation is achieved. Exercises for 30 minutes should
also be carried out daily.

NOTE
NO REFERENCE IS MADE TO THE SINGLE CABLE SYSTEM IN
THE FOLLOWING PAGES. EXPERIENCE HAS SHOWN THAT
IT IS PRIMARILY INDICATED FOR PATIENTS WITH SOME
MEASURE OF HIP FLEXORS AND THAT IT IS USED RELATIVELY
INFREQUENTLY. A DUAL CABLE SYSTEM CAN BE ALTERED TO
A SINGLE CABLE SYSTEM BY DELETING THE ANTERIOR CABLE
AND ALTERING THE COUPLING PLATE.

The child should be encouraged to walk short distances in the
course of daily living-- to the potty, to the dinner table, to the
playroom. Carrying the child should be avoided, and wheelchair
use should be discouraged, when ambulation is functional.
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Fillauer Reciprocating Gait Orthosis Order Form

Date Requested

q Complete RGO

SHIP VIA
q Next Day

q Fabricate Pelvic Section Only

q UPS
q 2nd Day

q FedEx
q 3 day

q Airborne
q Ground

Company Name:
Ship to Address:

Today's Date:
P.O. Box

Patient Name:
Age:

Orthotist:
Sex:

Height:

Weight:
1. Provide all measurements, especially the M.-L.
diameters taken with caliper gauge
2. Supply a profile tracing from axilla to feet.
Please check that tracing matches calipered
diameters.
3. Plaster molds of each extremity are required.
A. Maintain ankle joint in neutral position
for low heel shoe.
B. Correct ankle inversion or eversion as
much as possible.
C. Reduce knee valgus or varus.
D. Use a right angle casting board.

4. When a plastic pelvic band is desired, refer to
special casting suggestions in the manual

Cable Type
Horizontal Cable q
Dual Cable q
Rocker Bar (Metal Pelvic Section Only) q
Pelvic Section
Plastic Pelvic Band q
Metal Pelvic Band

q

Uprights: Single q

Double

q

Hip Joints:
q Regular Thrust Bearing Hip Joints
q Abduction Hip Joints
q Non-Abduction Hip Joints
Hip Joint Sizes
q
Infant 2-8 Years
q
Medium 9-14 Years
q
Large Adults

Additional Instructions

3/16x5/8
1/4x13/16
5/16 x 7/8

Knee Joint
Fillauer Cam Lock q
Drop Locks q
Bail Locks q
Other Knee Joint q
_______________________________________________________________
Knee Joint Bar Size
3/16 x 1/2 q
3/16 x 5/8
1/4 x 5/8 q
1/4 x 3/4
Heel Height
0 inch q
1/4 inch q
2710 Amnicola Hwy. • Chatta., TN 37406 • 1.800..251.6398 • Fax: 423.698.6076
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q
q

1/2 inch q
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Reciprocating Gait System

T

he objective of the reciprocating gait design is to provide a more natural and efficient
method of ambulation. By coupling the left and right orthoses in such a manner that hip
extension in either one tends to force the other hip joint into flexion, provides coordinated
motion between the legs and makes possible a "reciprocating" gait.
There are two cable systems available, the Hooped and Horizontal. While there are definite
advantages to the Horizontal cable design, it is felt that the Hooped cable RGO will continue
to appeal to many due to its familiarity and simplicity. A third design, the Rocker Bar,
eliminates the use of cables and employs the dynamics of a turnbuckle system and pivot bolt
to produce a reciprocating gait. In determining which of the three designs should be used,
consideration must be given to the overall condition and needs of the individual patient.
Preliminary to using one of the three RGO designs is the need to get the patient upright and
accustomed to a standing position. A standing frame permits support in an upright position
and is available with zero flexion or abduction, or if indicated, will hold the patients' hips
in either 40º or 60º abduction to combat hip dislocation.
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Reciprocating Gait System Index
Aluminum Pelvic Bands ................................................................................................................................................ F86
Assemblies, Hooped Cable RGO ...........................................................................................................................F66-F71
Assemblies, Horizontal Cable RGO.......................................................................................................................F72-F77
Assemblies, Rocker Bar RGO ................................................................................................................................F78-F83
Assembly Kit, Lively Orthosis....................................................................................................................................... F92
Assembly, Lower Abduction Bar .................................................................................................................................. F86
Assembly, Lower Bar without Abduction .................................................................................................................... F86
Cable Set........................................................................................................................................................................ F85
Cable Track Kit .............................................................................................................................................................. F85
Cables, RGO ...........................................................................................................................................................F84-F85
Casting Fixture, Pelvic ................................................................................................................................................. F87
Components for Standing Frame..................................................................................................................................F91
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Gauges ........................................................................................................................................................................... F87
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Hooped Cable RGO, RGO II System.............................................................................................................................. F88
Horizontal Cable RGO’s .......................................................................................................................................F72-F77
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Latch Knob for RGO’s ...........................................................................................................................................F88-F89
Lively Orthosis Assembly Kit........................................................................................................................................ F92
Lower Abduction Bar Assembly ................................................................................................................................... F86
Lower Bar Assembly without Abduction..................................................................................................................... F86
Pelvic Bands, Aluminum ............................................................................................................................................... F86
Pelvic Casting Fixture ................................................................................................................................................... F87
Push Button for Hooped Cable RGO ........................................................................................................................... F88
Push Button for Horizontal Cable and Rocker Bar RGO’s.......................................................................................... F89
RGO Assemblies, Hooped Cable ...........................................................................................................................F66-F71
RGO Assemblies, Horizontal Cable.......................................................................................................................F72-F77
RGO Assemblies, Rocker Bar ................................................................................................................................F72-F83
RGO Cables and Housings, Hooped Cable ................................................................................................................... F84
RGO Cables, Horizontal Cable ...................................................................................................................................... F85
RGO II System for Hooped Cable RGO ........................................................................................................................ F88
RGO II System for Horizontal Cable and Rocker Bar RGO’s....................................................................................... F89
RGO Latch Knobs for Small Horizontal....................................................................................................................... F89
RGO, Push Button for Hooped Cable........................................................................................................................... F88
RGO, Push Button for Horizontal Cable ...................................................................................................................... F89
Rocker Bar Fabrication Forming Plug.......................................................................................................................... F87
Rocker Bar RGO’s ..................................................................................................................................................F78-F83
Rocker Bar, RGO II System .......................................................................................................................................... F89
Standing Frame .....................................................................................................................................................F90-F91
Standing Frame Components ........................................................................................................................................F91
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Guide To Reciprocating Gait Orthosis
Guide to Reciprocating Gait Orthosis
Pictured are the three styles of RGO's as custom fabricated and
complete. Each system can be incorporated into either a molded plastic
girdle for lightweight construction or, if preferred, a metal girdle; or a
combination of both. KAFOS may be fabricated with single or double
uprights.
Component kits are available for those who prefer to fabricate RGO's
in their own facilities or the orthoses can be fabricated in our central
fab. When using Fillauer's central fab, the semi-finished orthosis is
assembled with temporary fasteners and shipped ready for fitting and
finishing.
A variety of instructional materials are available for loan including
demonstration dolls wearing an RGO and a slide series on CD
pertaining to measurement and fitting of the orthoses. For more
information please contact customer service or central fab at 1-800251-6398 .



Hooped Cable RGO
Pictured on a metal band (Also available on plastic girdle)
• Most Adjustable
• Easy to Fit
• Economical
• Metal or Plastic Pelvic Section



Horizontal Cable RGO
Pictured on a metal band (Also available on plastic girdle)
• Cosmetic
• Less Bulk
• Most Popular for Pediatric Use
• Metal or Pelvic Section



Rocker Bar RGO
Pictured with a plastic girdle
• Smooth Action
• Low Maintenance
• Heavy Duty
• Rocker Bar Encapsulated into Plastic Pelvic Section

Fillauer, Inc.® • Chattanooga, TN • 800.251.6398 • Phone: 423.624.0946 • Fax: 423.629.7936
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Hooped Cable RGO Assembly
Hooped Cable RGO Features
Outriggers

Left Hip Joint Assembly

Anterior Cable Housing

Anterior Cable

Posterior Cable Housing

Posterior Cable

Anterior Conduit
Bracket Assembly

Right Hip Joint Assembly

Posterior Conduit
Bracket Assembly
Loctite 242







Latch Knob Hip Joint Assembly

RGO II Abduction Hip Joint Assembly

Push Button Hip Joint Assembly

• Available for small RGO sizes
only.
• Assemblies without
abduction can be ordered
in standard or extra long
length.

• Available for medium and large
RGO sizes only.
• Abduction joint with ring lock
release.
• Push button flexion lock release.
• Two step coupling plate to assist
standing.
• Automatic relocking w/internal
spring.
• Long, heavy duty lower hip joint
bar.
• Compatible w/existing upper bars.

• Available for medium and
large RGO sizes only.
• Push button flexion lock
release.
• Two step coupling plate to
assist standing.
• Automatic relocking with
internal spring.
• Long, heavy duty lower hip
joint bar.
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Hooped Cable RGO Assemblies
Small Hooped Cable RGO Assembly
028050

Small Hooped Cable RGO Pelvic Assembly, Standard, Includes 3/16x5/8x5" Lower Bars

028040

Small Hooped Cable RGO Pelvic Assembly, XLong, Includes 3/16x5/8x9" Lower Bars

Parts List:
N
A. 027946 Joint Screw, 1/4-28x11/16, 2 Req.
B. 027979 Thrust Bearing
C. 027987 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
M
026880 Standard Right
026881 Standard Left
026884 XLong Right
J
026885 XLong Left
K
E. Coupling Plate, 1 Pair Included in Assembly
L
026427 Coupling Plate, Right
026435 Coupling Plate, Left
F. 026708 Spacer
C B
D
G. 027961 Set Screw, 8-32x3/8, 2 Req.
C
B
H. 027904 Upper Hip Joint Bar
A
I. 027953 Joint Nut
J. 027725 Swivel Nut
K. 027727 Swivel Coupling
L. 027860 Screw, 5-40x.203, 4 Req.
M. 028888 Cable w/Threaded Terminals, Anterior, 18"
N. 028914 Cable Housing, Anterior, 14"
O. 028886 Cable w/Threaded Terminals, Posterior, 16"
P. 028912
Cable Housing, Posterior, 12"
Q. 028050KT Conduit Bracket Kit
R. 883104 Machined Nut, 5-40
Includes:
026666 Posterior Conduit Bracket Assembly, 2 Req.
R. 028605
Posterior Conduit Bracket
S. 026478
Conduit Bracket Clamp
T.
028928
Support Bar
U. 886870
Rivets, SS 1/8x5/8 Truss Hd, 8 Req.
V. 880574
Conduit Bracket Screws, 6-32x3/8, 4 Req.
026674 Anterior Conduit Bracket Assembly, 2 Req.
W. 028613
Anterior Conduit Bracket
X. 026478
Conduit Bracket Clamp
Y. 880048
Flat Head Screw, 8-32x1/2, 2 Req.
V. 880574
Conduit Bracket Screws, 6-32x3/8, 4 Req.

P

O
H

R

I
F

E

G

Q. Conduit Bracket Kit
V
S
T

R

U

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
027420 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)

V
X
Y
W
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Hooped Cable RGO Assemblies
Medium Hooped Cable RGO Assembly Without Abduction
028054

Medium Hooped Cable RGO Pelvic Assembly, Standard, Includes 7/16x3/4x6" Lower Bars

028044

Medium Hooped Cable RGO Pelvic Assembly, XLong, Includes 7/16x3/4x10" Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8x13/16, 2 Req.
O
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
N
026888 Standard Right
026889 Standard Left
026892 XLong Right
026893 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
J
026597 Coupling Plate, Right
K
026599 Coupling Plate, Left
F. 028621 Spacer
L
G. 027961 Set Screw, 8-32x3/8, 2 Req.
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
B C
D
J. 027726 Swivel Nut
C
K. 027728 Swivel Coupling
B
A
L. 027862 Screw, 6-32x.350, 4 Req.
M. 885100 Nut
N. 028826 Cable w/Threaded Terminals, Anterior, 26"
O. 028862 Cable Housing, Anterior, 22"
P. 028824 Cable w/Threaded Terminals, Posterior, 24"
Q. 028860 Cable Housing, Posterior, 20"
R. 028054KT Conduit Bracket Kit
Includes:
026864 Posterior Conduit Bracket Assembly, 2 Req.
S.
026628
Posterior Conduit Bracket
T.
027877
Conduit Bracket Clamp
U. 028936
Support Bar
V.
886872
Rivets, SS 5/32x5/8 Truss Hd, 8 Req.
W. 880809
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate
026872 Anterior Conduit Bracket Assembly, 2 Req.
Y.
026633
Anterior Conduit Bracket
Z.
027877
Conduit Bracket Clamp
AA. 880161
Flat Head Screw, 10-32x5/8, 2 Req.
W. 880811
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate (picture not shown)
Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
027420 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)

Q
P

H

M
E

I
F

G

R. Conduit Bracket Kit
W
T
U

S

V

W
Z
AA
Y
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Hooped Cable RGO Assemblies
Medium Hooped Cable RGO Assembly With Abduction
026160

Medium Hooped Cable RGO Pelvic Assembly w/Abduction, Includes 7/16/x3/4x8.25"
RGO II System Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8x13/16, 2 Req.
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026156 RGO II System, Right
026154 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026597 Coupling Plate, Right
026599 Coupling Plate, Left
F. 028621 Spacer
G. 027961 Set Screw, 8-32x3/8, 2 Req.
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
D
J. 027726 Swivel Nut
C
B
K. 027728 Swivel Coupling
A
L. 027862 Screw, 6-32x.350, 4 Req.
M. 885100 Nut
N. 028826 Cable w/Threaded Terminals, Anterior, 26"
O. 028862 Cable Housing, Anterior, 22"
P. 028824 Cable w/Threaded Terminals, Posterior, 24"
Q. 028860 Cable Housing, Posterior, 20"
R. 028054KT Conduit Bracket Kit
Includes:
026864 Posterior Conduit Bracket Assembly, 2 Req.
S. 026628
Posterior Conduit Bracket
T. 027877
Conduit Bracket Clamp
U. 028936
Support Bar
V. 886872
Rivets, SS 5/32x5/8 Truss Hd, 8 Req.
W. 880809
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate
026872 Anterior Conduit Bracket Assembly, 2 Req.
Y. 026633
Anterior Conduit Bracket
Z. 027877
Conduit Bracket Clamp
AA. 880161
Flat Head Screw, 10-32x5/8, 2 Req.
W. 880811
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate

O

Q

N

P
H

J
K
L
B

M
C

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
027420 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)

E

I

F

G

R. Conduit Bracket Kit
W
T
U
V

S
X

W
Z
AA
Y
X
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Hooped Cable RGO Assemblies
Large Hooped Cable RGO Assembly Without Abduction
028056

Large Hooped Cable RGO Pelvic Assembly, Standard, Includes 1/2x7/8x8" Lower Bars

028046

Large Hooped Cable RGO Pelvic Assembly, XLong, Includes 1/2/x7/8x12" Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026896 Standard Right
026897 Standard Left
026900 XLong Right
026901 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026601 Coupling Plate, Right
026603 Coupling Plate, Left
F. 028647 Spacer
G. 027896 Set Screw, 10-32x3/8, 2 Req.
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
D
J. 027726 Swivel Nut
C
K. 027728 Swivel Coupling
B
A
L. 027862 Screw, 6-32x.350, 4 Req.
M. 885100 Nut
N. 028830 Cable w/Threaded Terminals, Anterior, 30"
O. 028866 Cable Housing, Anterior, 26"
P. 028828 Cable w/Threaded Terminals, Posterior, 28"
Q. 028864 Cable Housing, Posterior, 24"
R. 028056KT Conduit Bracket Kit
Includes:
026864 Posterior Conduit Bracket Assembly, 2 Req.
S. 026628
Posterior Conduit Bracket
T. 027877
Conduit Bracket Clamp
U. 028936
Support Bar
V. 886872
Rivets, SS 5/32x5/8 Truss Hd, 8 Req.
W. 880809
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate
026874 Anterior Conduit Bracket Assembly, 2 Req.
Y. 026633
Anterior Conduit Bracket
Z. 027877
Conduit Bracket Clamp
AA. 880631
Flat Head Screw, 10-32x3/4, 2 Req.
W. 880811
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate

O

Q

N

P

J
K

H

L
M
B

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
027420 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)

C

E

I

F

G

R. Conduit Bracket Kit
W
T
U
V

S
X

W
Z
AA
Y
X
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Hooped Cable RGO Assemblies
Large Hooped Cable RGO Assembly With Abduction
026162

Large Hooped Cable RGO Pelvic Assembly w/Abduction, Includes 1/2x3/4x11.38" Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026196 RGO II System, Right
026198 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026601 Coupling Plate, Right
026603 Coupling Plate, Left
F. 028647 Spacer
G. 027896 Set Screw, 10-32x3/8, 2 Req.
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
D
J. 027726 Swivel Nut
C
B
K. 027728 Swivel Coupling
A
L. 027862 Screw, 6-32x.350, 4 Req.
M. 885100 Nut
N. 028830 Cable w/Threaded Terminals, Anterior, 30"
O. 028866 Cable Housing, Anterior, 26"
P. 028828 Cable w/Threaded Terminals, Posterior, 28"
Q. 028864 Cable Housing, Posterior, 24"
R. 028056KT Conduit Bracket Kit
Includes:
026864 Posterior Conduit Bracket Assembly, 2 Req.
S.
026628
Posterior Conduit Bracket
T.
027877
Conduit Bracket Clamp
U. 028936
Support Bar
V.
886872
Rivets, SS 5/32x5/8 Truss Hd, 8 Req.
W. 880809
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate
026874 Anterior Conduit Bracket Assembly, 2 Req.
Y.
026633
Anterior Conduit Bracket
Z.
027877
Conduit Bracket Clamp
AA. 880631
Flat Head Screw, 10-32x3/4, 2 Req.
W. 880811
Conduit Bracket Screws, 8-32x1/2, 4 Req.
X. 026660
Conduit Base Plate

O

Q

N

P
H

J
K
L
B

M
C

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
027420 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)

E

I

F

G

R. Conduit Bracket Kit
W
T
U
V

S
X

W
Z
AA
Y
X
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Horizontal Cable RGO Assembly
Horizontal Cable RGO Features
Jam Nuts/Screws
Left Hip Joint
Assembly

Swivel Nuts

Loctite 242
Extension Stops

Left Rocker
Arm Assembly

Right
Hip Joint
Assembly

Swivel Couplings

Right Rocker
Arm Assembly

Outrigger

Outrigger
Turnbuckle Assembly



Turnbuckle Assembly




Latch Knob Hip Joint Assembly

RGO II System Hip Joint Assembly

Push Button Hip Joint Assembly

• Available for small RGO sizes
only.
• Assemblies without abduction
can be ordered in standard or
extra long length.

• Available for medium and large
RGO sizes only.
• Abduction joint with ring lock
release.
• Push button flexion lock release.
• Two step coupling plate to
assist in standing.
• Automatic relocking with
internal spring.
• Long, heavy duty lower hip
joint bar.
• Compatible w/existing upper bars.

• Available for medium and
large RGO sizes only.
• Push button flexion lock
release.
• Two step coupling plate to
assist standing.
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Horizontal Cable RGO Assemblies
Small Horizontal Cable RGO Assembly
028728

Small Horizontal Cable RGO Pelvic Assembly, Standard, Includes 3/16x5/8x5" Lower Bars

028728XL

Small Horizontal Cable RGO Pelvic Assembly, XLong, Includes 3/16x5/8x9" Lower Bars

Parts List:
A. 027946 Joint Screw, 1/4x28x11/16, 2 Req.
B. 027979 Thrust Bearing
C. 027987 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026880 Standard Right
026881 Standard Left
026884 XLong Right
026885 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026669 Coupling Plate, Right
026668 Coupling Plate, Left
D
F. 026708 Spacer
C
B
G. 027961 Set Screw, 8-32x3/8, 2 Req.
A
H. 027904 Upper Hip Joint Bar
I. 027953 Joint Nut
J. 026550 Rocker Arm Base, w/Screw
K. Rocker Arm, 1 Pair Included in Assembly
028580 Rocker Arm, Right
028581 Rocker Arm, Left
L. 027045 Thrust Bearing
M. 026450 Joint Screw
N. 026447 Swivel Nut
O. 026452 Swivel Coupling
P. 880917 Screw, 8-32x3/8, 4 Req.
Q. 885105 Jam Nut, 8-32
R. 026732 Turnbuckle Assembly, 2 Req.
Includes:
S. 880738 Rod End, Female
T. 880784 Rod End, Male
U. 43005
Washer
X W U
V. 880212 Screw, 10-32x5/8, 4 Req.
W. 885133 Jam Nut, 10-32
X. 803300 Extension Stop, 2 req.

H

I
C

F

E

B

G

J

N

L

V

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
028575 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)
886887 Rivets

K

M
O
Q
P

R. Turnbuckle Assembly

S
T

Fillauer, Inc.® • Chattanooga, TN • 800.251.6398 • Phone: 423.624.0946 • Fax: 423.629.7936

F73

Horizontal Cable RGO Assemblies
Medium Horizontal Cable RGO Assembly Without Abduction
028722

Medium Horizontal Cable RGO Pelvic Assembly, Standard, Includes 7/16x3/4x6" Lower Bars

028722XL

Medium Horizontal Cable RGO Pelvic Assembly, XLong, Includes 7/16x3/4x10" Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8x13/16, 2 Req.
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026888 Standard Right
026889 Standard Left
026892 XLong Right
026893 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026184 Coupling Plate, Right
026186 Coupling Plate, Left
D
F. 028621 Spacer
C
B
G. 027961 Set Screw, 8-32x3/8, 2 Req.
A
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
J. 026550 Rocker Arm Base, w/Screw
K. Rocker Arm, 1 Pair Included in Assembly
028578 Rocker Arm, Right
028579 Rocker Arm, Left
L. 027045 Thrust Bearing
M. 026450 Joint Screw
N. 026447 Swivel Nut
O. 026452 Swivel Coupling
P. 880917 Screw, 8-32x3/8, 4 Req.
Q. 885105 Jam Nut, 8-32
R. 026732 Turnbuckle Assembly, 2 Req.
Includes:
S. 880738 Rod End, Female
T. 880784 Rod End, Male
U. 43005
Washer
V. 880212 Screw, 10-32x5/8, 4 Req.
W. 885133 Jam Nut, 10-32
X W U
X. 803300 Extension Stop, 2 req.

H

I
C

E

B

F

G

J

N

L

K
M
V

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
028575 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)
886887 Rivets

O
Q
P

R. Turnbuckle Assembly

S
T
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Horizontal Cable RGO Assemblies
Medium Horizontal Cable RGO Assembly With Abduction
028752

Medium Horizontal Cable RGO Pelvic Assembly w/Abduction,
Includes 7/16x3/4x/8.25" RGO II System Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8x13/16, 2 Req.
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026156 RGO II System, Right
026154 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026184 Coupling Plate, Right
026186 Coupling Plate, Left
F. 028621 Spacer
G. 027961 Set Screw, 8-32x3/8, 2 Req.
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
C
B
J. 026550 Rocker Arm Base, w/Screw
A
K. Rocker Arm, 1 Pair Included in Assembly
028578 Rocker Arm, Right
028579 Rocker Arm, Left
L. 027045 Thrust Bearing
M. 026450 Joint Screw
N. 026447 Swivel Nut
O. 026452 Swivel Coupling
P. 880917 Screw, 8-32x3/8, 4 Req.
Q. 885105 Jam Nut, 8-32
R. 026732 Turnbuckle Assembly, 2 Req.
Includes:
S. 880738 Rod End, Female
T. 880784 Rod End, Male
U. 43005
Washer
V. 880212 Screw, 10-32x5/8, 4 Req.
W. 885133 Jam Nut, 10-32
X W U
X. 803300 Extension Stop, 2 req.
Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
028575 Outriggers, 2 Req.,
(For Plastic Girdle Fabrication, refer to RGO Manual)
886887 Rivets

H

I
C

D

E

B

F

G

J

N

L

V

K

M
O
Q
P

R. Turnbuckle Assembly

S
T
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Horizontal Cable RGO Assemblies
Large Horizontal Cable RGO Assembly Without Abduction
028726

Large Horizontal Cable RGO Pelvic Assembly, Standard,
Includes 1/2x7/8x8" Lower Bars

028726XL

Large Horizontal Cable RGO Pelvic Assembly, XLong,
Includes 1/2x7/8x12" Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026896 Standard Right
026897 Standard Left
026900 XLong Right
026901 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026706 Coupling Plate, Right
026710 Coupling Plate, Left
F. 028647 Spacer
C
B
G. 027896 Set Screw, 10-32x3/8, 2 Req.
A
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
J. 026550 Rocker Arm Base, w/Screw
K. Rocker Arm, 1 Pair Included in Assembly
028578 Rocker Arm, Right
028579 Rocker Arm, Left
L. 027045 Thrust Bearing
M. 026450 Joint Screw, 3/8x.470, 2 Req.
N. 026447 Swivel Nut
O. 026452 Swivel Coupling
P. 880917 Screw, 8-32x3/8, 4 Req.
Q. 885105 Jam Nut, 8-32
R. 026732 Turnbuckle Assembly, 2 Req.
Includes:
S. 880738 Rod End, Female
T. 880784 Rod End, Male
U. 43005
Washer
V. 880212 Screw, 10-32x5/8, 4 Req.
W. 885133 Jam Nut, 10-32
X W U
X. 803300 Extension Stop, 2 req.

H

I
C

D

F

E

B

G

J

N

L

K
V

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
028575 Outriggers, 2 Req., (For Plastic Girdle Fabrication, refer to RGO Manual)
886887 Rivets

M
O
Q
P

R. Turnbuckle Assembly

S
T
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Horizontal Cable RGO Assemblies
Large Horizontal Cable RGO Assembly With Abduction
028754

Large Horizontal Cable RGO Pelvic Assembly w/Abduction,
Includes 1/2x3/4x11.38" RGO II System Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026196 RGO II System, Right
026198 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026706 Coupling Plate, Right
026710 Coupling Plate, Left
F. 028647 Spacer
G. 027896 Set Screw, 10-32x3/8, 2 Req.
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
D
C
J. 026550 Rocker Arm Base, w/Screw
B
A
K. Rocker Arm, 1 Pair Included in Assembly
028578 Rocker Arm, Right
028579 Rocker Arm, Left
L. 027045 Thrust Bearing
M. 026450 Joint Screw, 3/8x.470, 2 Req.
N. 026447 Swivel Nut
O. 026452 Swivel Coupling
P. 880917 Screw, 8-32x3/8, 4 Req.
Q. 885105 Jam Nut, 8-32
R. 026732 Turnbuckle Assembly, 2 Req.
Includes:
S.880738 Rod End, Female
T.880784 Rod End, Male
U. 43005
Washer
V. 880212 Screw, 10-32x5/8, 4 Req.
W. 885133 Jam Nut, 10-32
X. 803300 Extension Stop, 2 req.
X W U
Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube
028575 Outriggers, 2 Req.,
(For Plastic Girdle Fabrication, refer to RGO Manual)
886887 Rivets

H

I
C

E

B

F

G

J

N

L

K
V

M
O
Q
P

R. Turnbuckle Assembly

S
T
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Rocker Bar RGO Assembly
Rocker Bar RGO Features
Right Hip Joint
Assembly

Outrigger

Turnbuckle Assembly

Outrigger

Left Hip Joint
Assembly

Extension Stops

Loctite

Pivot Bolt

Pivot Anchor Plate

Forming Plug
Poly Fishnet

PolyCar-C™ Pivot Plate Reinforcement
Rocker Bar Blank

Screws and Washers

PolyCar-C™ Pelvic Band







Latch Knob Hip Joint Assembly

RGO II System Hip Joint Assembly

Push Button Hip Joint Assembly

• Available for small RGO sizes
only.
• Assemblies without abduction
can be ordered in standard or
extra long length.

• Available for medium and large
RGO sizes only.
• Abduction joint w/ring lock
release.
• Push button flexion lock release.
• 2 step coupling plate to assist
with standing.
• Automatic relocking with internal
spring.
• Long, heavy duty lower hip joint
bar.
• Compatible w/existing upper bars.

• Available for medium and
large RGO sizes only.
• Push button flexion lock
release.
• Two step coupling plate to
assist standing.
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Rocker Bar RGO Assemblies
Small Rocker Bar RGO Assembly
027400

Small Rocker Bar RGO Pelvic Assembly, Standard, Includes 3/16x5/8x5" Lower Bars

027400XL

Small Rocker Bar RGO Pelvic Assembly, XLong, Includes 3/16x5/8x9" Lower Bars

Parts List:
A. 027946 Joint Screw, 1/4x28x4, 2 Req.
B. 027979 Thrust Bearing
C. 027987 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026880 Standard Right
026881 Standard Left
026884 XLong Right
026885 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026669 Coupling Plate, Right
026668 Coupling Plate, Left
F. 026708 Spacer
G. 027961 Set Screw, 8-32x3/8, 2 Req.
C
H. 027904 Upper Hip Joint Bar
B
I. 027953 Joint Nut
A
J. 881018
Nut, 1/2-20 Hex Jam
K. 027426
PolyCar-C™ Pelvic Band
L. 027430 Pivot Anchor Plate
M. 027422 PolyCar-C™ Pivot Plate Reinforcement
N. 884002 Thrust Washer
O. 884000 Thrust Bearing
P. 027416
Alignment Washer
Q. 027438 Rocker Bar Blank
R. 027434 Pivot Bolt, 1/2-20x.875, 1 Req.
S. 027420 Outrigger Plate
T. 192002 #91 100% Poly Fishnet
026732 Rod and Assembly
U. 026730 Turnbuckle Assembly, 2 Req.
Includes:
V.880738 Rod End, Female
W.880784 Rod End, Male
X. 43005
Washer
R
Y. 880212 Screw, 10-32x5/8, 4 Req.
Z. 885133 Jam Nut, 10-32
AA. 803300 Extension Stop, 2 Req.

H

E
B

C

D

I

F

G

M

Q
P NO

N

K

J

L

T
S

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube

U. Turnbuckle Assembly
V
Y

X

Z

AA
W
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Rocker Bar RGO Assemblies
Medium Rocker Bar RGO Assembly Without Abduction
027402

Medium Rocker Bar RGO Pelvic Assembly, Standard, Includes 7/16x3/4x 6" Lower Bars

027402XL

Medium Rocker Bar RGO Pelvic Assembly, XLong, Includes 7/16x3/4x10" Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8-24x.812, 2 Req.
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026888 Standard Right
026889 Standard Left
026892 XLong Right
026893 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026184 Coupling Plate, Right
026186 Coupling Plate, Left
D
F. 028621 Spacer
C
B
G. 027961 Set Screw, 8-32x3/8, 2 Req.
A
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
J. 881018
Nut 1/2-20 Hex Jam
K. 027427 PolyCar-C™ Pelvic Band
L. 027430 Pivot Anchor Plate
M. 027422 PolyCar-C™ Pivot Plate Reinforcement
N. 884002 Thrust Washer
O. 884000 Thrust Bearing
P. 027416
Alignment Washer
Q. 027440 Rocker Bar Blank
R. 027434 Pivot Bolt, 1/2-20x.875, 1 Req.
S. 027420 Outrigger Plate
T. 192002 #91 100% Poly Fishnet
U. 026730 Turnbuckle Assembly, 2 Req.
Q
Includes:
V.880738 Rod End, Female
W.880784 Rod End, Male
R
X. 43005
Washer
Y. 880212 Screw, 10-32x5/8, 4 Req.
Z. 885133 Jam Nut, 10-32
AA. 803300 Extension Stop, 2 Req.

H

E

B

C

I

F

G

M
PN

O

N

K

J

L

T
S

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube

U. Turnbuckle Assembly
V
Y

X

Z

AA
W
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Rocker Bar RGO Assemblies
Medium Rocker Bar RGO Assembly With Abduction
027408

Medium Rocker Bar RGO Pelvic Assembly w/Abduction,
Includes 7/16x3/4x8.25" RGO II System Lower Bars

Parts List:
A. 026534 Joint Screw, 3/8-24x.812, 2 Req.
B. 027045 Thrust Bearing
C. 027052 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026156 RGO II System, Right
026154 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026184 Coupling Plate, Right
026186 Coupling Plate, Left
D
F. 028621 Spacer
C
B
G. 027961 Set Screw, 8-32x3/8, 2 Req.
A
H. 026955 Upper Hip Joint Bar
I. 026542 Joint Nut
J. 881018
Nut 1/2-20 Hex Jam
K. 027427
PolyCar-C™ Pelvic Band
L. 027430 Pivot Anchor Plate
M. 027422 PolyCar-C™ Pivot Plate Reinforcement
N. 884002 Thrust Washer
O. 884000 Thrust Bearing
P. 027416
Alignment Washer
Q. 027440 Rocker Bar Blank
R. 027434 Pivot Bolt, 1/2-20x.875, 1 Req.
S. 027420 Outrigger Plate
T. 192002 #91 100% Poly Fishnet
U. 026732 Turnbuckle Assembly, 2 Req.
Q
Includes:
V.880738 Rod End, Female
W.880784 Rod End, Male
R
X. 43005
Washer
Y. 880212 Screw, 10-32x5/8, 4 Req.
Z. 885133 Jam Nut, 10-32
AA. 803300 Extension Stop, 2 Req.

H

E

I

F

B
C

G

K

M L
P NO

J

N

T
S

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube

U. Turnbuckle Assembly
V
Y

X

Z

AA
W
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Rocker Bar RGO Assemblies
Large Rocker Bar RGO Assembly Without Abduction
027404

Large Rocker Bar RGO Pelvic Assembly,
Standard, Includes 1/2x7/8x8" Lower Bars

027404XL

Large Rocker Bar RGO Pelvic Assembly,
XLong, Includes 1/2x7/8x12" Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, Standard or XLong Bars, 1 Pair Included
026896 Standard Right
026897 Standard Left
026900 XLong Right
026901 XLong Left
E. Coupling Plate, 1 Pair Included in Assembly
026706 Coupling Plate, Right
026710 Coupling Plate, Left
F. 028647 Spacer
C
B
G. 027896 Set Screw, 10-32x3/8, 2 Req.
A
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
J. 881018
Nut 1/2-20 Hex Jam
K. 027428 PolyCar-C™ Pelvic Band
L. 027432 Pivot Anchor Plate
M. 027424 PolyCar-C™ Pivot Plate Reinforcement
N. 884006 Thrust Washer
O. 884004 Thrust Bearing
P. 027418
Alignment Washer
Q. 027442 Rocker Bar Blank
R. 027436 Pivot Bolt, 1/2-20x1.125, 1 Req.
S. 027420 Outrigger Plate
T. 192002 #91 100% Poly Fishnet
U. 026732 Turnbuckle Assembly, 2 Req.
Includes:
V.880738 Rod End, Female
W.880784 Rod End, Male
R
X. 43005
Washer
Y. 880212 Screw, 10-32x5/8, 4 Req.
Z. 885133 Jam Nut, 10-32
AA. 803300 Extension Stop, 2 Req.

H

C

D

I

F

E
B

G

K
M

Q

J

L

N
P NO

T
S

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube

U. Turnbuckle Assembly
V
Y

X

Z

AA
W

F82

Fillauer, Inc.® • Chattanooga, TN • 800.251.6398 • Phone: 423.624.0946 • Fax: 423.629.7936

Rocker Bar RGO Assemblies
Large Rocker Bar RGO Assembly With Abduction

027410

Large Rocker Bar RGO Pelvic Assembly w/Abduction,
Includes 1/2x7/8x11 3/8" RGO II System Lower Bars

Parts List:
A. 027771 Joint Screw, 7/16x.843, 2 Req.
B. 027797 Thrust Bearing
C. 027805 Thrust Race
D. Lower Bar Assembly, RGO II System w/Abduction, 1 Pair Included
026196 RGO II System, Right
026198 RGO II System, Left
E. Coupling Plate, 1 Pair Included in Assembly
026706 Coupling Plate, Right
E
026710 Coupling Plate, Left
B
D
C
F. 028647 Spacer
C
G. 027896 Set Screw, 10-32x3/8, 2 Req.
B
A
H. 027730 Upper Hip Joint Bar
I. 028399 Joint Nut
J. 881018
Nut 1/2-20 Hex Jam
K. 027428
PolyCar-C™ Pelvic Band
L. 027432 Pivot Anchor Plate
M. 027424
PolyCar-C™ Pivot Plate Reinforcement
N. 884006 Thrust Washer
O. 884004 Thrust Bearing
P. 027418
Alignment Washer
Q. 027442 Rocker Bar Blank
R. 027436 Pivot Bolt, 1/2-20x1.125, 1 Req.
S. 027420 Outrigger Plate
T. 192002 #91 100% Poly Fishnet
U. 026732 Turnbuckle Assembly, 2 Req.
M
L
Includes:
Q
N
V.880738 Rod End, Female
P NO
W.880784 Rod End, Male
R
X. 43005
Washer
Y. 880212 Screw, 10-32x5/8, 4 Req.
Z. 885133 Jam Nut, 10-32
AA. 803300 Extension Stop, 2 Req.

H

I

F

G

K

J

T
S

Also Included But Not Pictured:
889002 Loctite #242, .02 Oz. Tube

U. Turnbuckle Assembly
V
Y

X

Z

AA
W

Fillauer, Inc.® • Chattanooga, TN • 800.251.6398 • Phone: 423.624.0946 • Fax: 423.629.7936

F83

RGO Cables and Accessories
Hooped Cable RGO Cables and Housings
Small Hip Joints, 3/32" Cable
• Suggested Housing Length is 4 Inches Shorter Than Cable
028883
028884
028885
028886
028887
028888
028889
028890
028891
028892
028893
028894
028895
028896

Cable with Terminals, 13"
Cable with Terminals, 14"
Cable with Terminals, 15"
Cable with Terminals, 16"
Cable with Terminals, 17"
Cable with Terminals, 18"
Cable with Terminals, 19"
Cable with Terminals, 20"
Cable with Terminals, 21"
Cable with Terminals, 22"
Cable with Terminals, 23"
Cable with Terminals, 24"
Cable with Terminals, 25"
Cable with Terminals, 26"

028909
028910
028911
028912
028913
028914
028915
028916
028917
028918
028919
028920
028921
028922

Housing, 9"
Housing, 10"
Housing, 11"
Housing, 12"
Housing, 13"
Housing, 14"
Housing, 15"
Housing, 16"
Housing, 17"
Housing, 18"
Housing, 19"
Housing, 20"
Housing, 21"
Housing, 22"

Medium and Large Hip Joints-1/8" Cable
• Suggested Housing Length is 4 Inches Shorter Than Cable

Cable With
Threaded
Terminal

Cable Housing

F84

028814
028815
028816
028817
028818
028819
028820
028821
028822
028823
028824
028825
028826
028827
028828
028829
028830
028831
028832
028833
028834
028835
028836
028837
028882

Cable with Terminals, 14"
Cable with Terminals, 15"
Cable with Terminals, 16"
Cable with Terminals, 17"
Cable with Terminals, 18"
Cable with Terminals, 19"
Cable with Terminals, 20"
Cable with Terminals, 21"
Cable with Terminals, 22"
Cable with Terminals, 23"
Cable with Terminals, 24"
Cable with Terminals, 25"
Cable with Terminals, 26"
Cable with Terminals, 27"
Cable with Terminals, 28"
Cable with Terminals, 29"
Cable with Terminals, 30"
Cable with Terminals, 31"
Cable with Terminals, 32"
Cable with Terminals, 33"
Cable with Terminals, 34"
Cable with Terminals, 35"
Cable with Terminals, 36"
Cable with Terminals, 37"
Cable with Terminals, 12"

028850
028851
028852
028853
028854
028855
028856
028857
028858
028859
028860
028861
028862
028863
028864
028865
028866
028867
028868
028869
028870
028871
028872
028873
028908

Housing, 10"
Housing, 11"
Housing, 12"
Housing, 13"
Housing, 14"
Housing, 15"
Housing, 16"
Housing, 17"
Housing, 18"
Housing, 19"
Housing, 20"
Housing, 21"
Housing, 22"
Housing, 23"
Housing, 24"
Housing, 25"
Housing, 26"
Housing, 27"
Housing, 28"
Housing, 29"
Housing, 30"
Housing, 31"
Housing, 32"
Housing, 33"
Housing, 8"
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RGO Cables and Accessories
Cable Set
• When fabricating the Horizontal Cable System, it is impossible
to predict in advance the length of cables necessary. The
fabricator must complete the basic structure and then measure to
determine which length cables are needed. The cable starter set
is provided in the event that the Orthotist should wish to have a
selection of cables on hand, rather than first fabricating the basic
structure, measuring and ordering the necessary cables, and then
completing the pelvic assembly.
027240

Cable Starter Set, Includes 2 each of Type "B" cables listed below

Horizontal RGO Cables
Type "A"

Type "B"

Type "A" Cable • Not Adjustable
027200
027202
027204
027206
027208
027210
027212
027214

3-3/4"-4-1/2" (9.5-11.4 cm)
4-1/4"-5"
(10.8-12.7 cm)
4-3/4"-5-1/2" (12.1-14 cm)
5-1/4"-6"
(13.3-15.2 cm)
5-3/4"-6-1/2" (14.6-16.5 cm)
6-1/4-7"
(15.9-17.8 cm)
6-3/4"-7-1/2" (17.1-19.1 cm)
7-1/4"-8"
(18.4-20.3 cm)

Type "B" Cable • Adjustable
027220
027222
027224
027226
027228
027230
027232
027234
027236
880209

8"-9"
(20.3-22.9 cm)
9"-10"
(22.9-25.4 cm)
10"-11"
(25.4-28 cm)
11"-12"
(28-30.5 cm)
12"-13"
(30.5-33 cm)
13"-14"
(33-35.6 cm)
14"-15"
(35.6-38 cm)
15"-16"
(38-40.6 cm)
16"-17"
(40.6-43.2 cm)
Set Screw, 10-32x1-1/2" For Type "B" Cables

Cable Track Kit
• Use when fabricating RGO metal pelvic bands. Cut the cable
track to size, per fabricating instructions in RGO manual. When
permanently attached to the RGO pelvic band the cable track
supports the cables and prevents them from rubbing the patient.
028730

Cable Track Kit, For Metal Pelvic Bands
Includes:
026650 Cable Track Molding, Copolymer (1 each)
885135 Screw, Socket-Flat Head, 8-32x3/8" (4 each)
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RGO Components and Accessories
Aluminum Pelvic Bands
• Full Size Patterns for Cutting Bands and for Contouring Bands
Available on Request
• Manual, Measurement Sheets and Information on Central
Fabrication Services Available on Request.
027498
027500
027502
027504
027506
027508
027510
027512
027514

Pelvic Circum.
19"–21"
21"–23"
23"–25-1/2"
25-1/2"–28"
28"–30-1/2"
31"–34"
34"–37"
37"–40"
40"–43"

Band Size
3/16"x1-3/4"x14-1/2"
3/16"x1-3/4"x15-1/2"
3/16"x1-3/4"x16-3/4"
3/16"x1-3/4"x18"
1/4"x1-3/4"x19-1/4"
1/4"x1-3/4"x21"
1/4"x1-3/4"x22-1/2"
1/4"x1-3/4"x24"
1/4"x1-3/4"x26"

Lower Abduction Bar Assembly
026156
026154
026196
026198

Lower Abduction Bar, Medium, Right
Lower Abduction Bar, Medium, Left
Lower Abduction Bar, Large, Right
Lower Abduction Bar, Large, Left

Lower Bar Assembly without Abduction
026880
026881
026884
026885

Lower Bar, Small, Latch Knob, Right
Lower Bar, Small, Latch Knob, Left
Lower Bar, Small, Latch Knob, Right, X-long
Lower Bar, Small, Latch Knob, Left, X-long

Latch Knob Style For Small Sizes

026888
026889
026892
026893
026896
026897
026900
026901

Lower Bar, Medium, Push Button, Right
Lower Bar, Medium, Push Button, Left
Lower Bar, Medium, Push Button, Right, X-long
Lower Bar, Medium, Push Button, Left, X-long
Lower Bar, Large, Push Button, Right
Lower Bar, Large, Push Button, Left
Lower Bar, Large, Push Button, Right, X-long
Lower Bar, Large, Push Button,Left, X-long

Push Button Style For Medium and Large Sizes
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RGO Components and Accessories
Gauges
• A anatomical measuring tool
• Measures in Inchs and metric
A

Back by Popular Demand

A. 220336
B. 220335
C. 220355

17" Universal Gauge with Level
Original AP-ML Gauge, New Design
Casting Fixture Gauge

B

C

Forming Plug for Rocker Bar Fabrication
220087
220088

Small Forming Plug
Large Forming Plug

220350

Pelvic Casting Fixture For RGO

Pelvic Casting Fixture
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RGO Hip Joint Assemblies
Latch Knob For Small Hooped Cable RGO
• For small Hooped Cable RGO's only
028060
028062
028064
028066

Standard, Right, 3/16"x5/8"x5" Lower Bar
Standard, Left, 3/16"x5/8"x5" Lower Bar
XLong, Right, 3/16"x5/8"x9" Lower Bar
XLong, Left, 3/16"x5/8"x9" Lower Bar

Push Button For Hooped Cable RGO
• For medium and large Hooped Cable RGO's
• Push button flexion lock release
• Two step coupling plate to assist standing
028080
028082
028084
028086
028090
028092
028094
028096

Medium, Standard, Right, 1/4"x3/4"x6" Lower Bar
Medium, Standard, Left, 1/4"x3/4"x6" Lower Bar
Medium, XLong, Right, 1/4"x3/4"x10" Lower Bar
Medium, XLong, Left, 1/4"x3/4"x10" Lower Bar
Large, Standard, Right, 5/16"x7/8"x8" Lower Bar
Large, Standard, Left, 5/16"x7/8"x8" Lower Bar
Large, XLong, Right, 5/16"x7/8"x12" Lower Bar
Large, XLong, Left, 5/16"x7/8"x12" Lower Bar

RGO II System For Hooped Cable RGO
• Available for medium and large RGO sizes only
• Abduction joint with ring lock release
• Push button flexion lock release
• Two step coupling plate to assist standing
• Automatic relocking with internal spring
• Long, heavy duty lower hip joint bar, compatible with existing upper bars
026752
026750
026754
026756

F88

Medium, w/Abduction, Right 7/16"x3/4"x7" Lower Bar
Medium, w/Abduction, Left 7/16"x3/4"x7" Lower Bar
Large, w/Abduction, Right 1/2"x3/4"x10" Lower Bar
Large, w/Abduction, Left 1/2"x3/4"x10" Lower Bar
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RGO Hip Joint Assemblies
Latch Knob For Small Horizontal Cable and Rocker Bar RGO's
• For small RGO's, Horizontal Cable or Rocker Bar designs only
• Extra long lower bar assembly is by special order only
028702
028706
028702XL
028706XL

Standard, Right, 3/16"x5/8"x5" Lower Bar
Standard, Left, 3/16"x5/8"x5" Lower Bar
XLong, Right, 3/16"x5/8"x9" Lower Bar
XLong, Left, 3/16"x5/8"x9" Lower Bar

Push Button For Horizontal Cable and Rocker Bar RGO's
• For medium and large Horizontal Cable and Rocker Bar RGO's
• Push button flexion lock release
• Two step coupling plate to assist standing
• Extra long lower bar assembly is by special order only
028708
028710
028708XL
028710XL
028712
028714
028712XL
028714XL

Medium, Standard, Right, 1/4"x3/4"x6" Lower Bar
Medium, Standard, Left, 1/4"x3/4"x6" Lower Bar
Medium, XLong, Right, 1/4"x3/4"x10" Lower Bar
Medium, XLong, Left, 1/4"x3/4"x10" Lower Bar
Large, Standard, Right, 5/16"x7/8"x8" Lower Bar
Large, Standard, Left, 5/16"x7/8"x8" Lower Bar
Large, XLong, Right, 5/16"x7/8"x12" Lower Bar
Large, XLong, Left, 5/16"x7/8"x12" Lower Bar

RGO II System for Horizontal Cable and Rocker Bar RGO's
• Available for medium and large Horizontal Cable and Rocker Bar RGO's
• Abduction joint with ring lock release
• Push button flexion lock release
• Two step coupling plate to assist standing
• Automatic relocking with internal spring
• Long, heavy duty lower hip joint bar, compatible with existing upper bars
026152
026150
026190
026192

Medium, w/Abduction, Right 7/16"x3/4"x7" Lower Bar
Medium, w/Abduction, Left 7/16"x3/4"x7" Lower Bar
Large, w/Abduction, Right 1/2"x3/4"x10" Lower Bar
Large, w/Abduction, Left 1/2"x3/4"x10" Lower Bar
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Standing Frames
Standing Frame - Model A
• For Small Children with Paralytic Disorders
• Three Sizes Accommodate Patient Heights Up to 46"
• Model “A” Regular
• All Bands and Uprights are Movable Over Wide Range
• Tilt Adjustment
• Anodized Aluminum Bars

Small
• Patient Height 30" Max., Thigh Band 11", Chest Band 21"
• Upright Spacing 4", Board Size 5/8"x13"x16"
017426
017004

Standing Frame Kit, Small
Standing Frame Assembled, Small

Medium
• Patient Height 28"-38" Max., Thigh Band 16", Chest Band 26"
• Upright Spacing 4-1/2", Board Size 5/8"x16"x22"
017434
017012

Standing Frame Kit, Medium
Standing Frame Assembled, Medium

Large
• Patient Height 34"-46" Max., Thigh Band 21", Chest Band 32"
• Upright Spacing 5", Board Size 5/8"x20"x24"
017442
017020
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Standing Frame Kit, Large
Standing Frame Assembled, Large
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Standing Frame Components
Components For Standing Frame
L
A
E

G

F

D
J
I

C
K

B

H

A. 017038
017046
017053

Mounting Board, Small, 3/4"x13"x16"
Mounting Board, Medium, 3/4"x16"x22"
Mounting Board, Large, 3/4"x20"x24"

H. 017319
017327
017335

Apron, Small, 5"x6" Perf. Pe-Lite™ w/Buckles
Apron, Medium, 6"x7" Perf. Pe-Lite™ w/Buckles
Apron, Large, 7"x8" Perf. Pe-Lite™ w/Buckles

B. 017079
017087
017095

Base Support, Small, 8" Height
Base Support, Medium, 11" Height
Base Support, Large, 15" Height

I. 880211

Screw, #10-32x5/8" Soc. Hd. Cap Stainless Steel

J. 097626

T-Nut #10-32 (Pkg.)

C. 017103
017111
017129

Support Bar, Small, 12-1/2"
Support Bar, Medium, 15-1/2"
Support Bar, Large, 19-1/2"

K. 017061

Bar Bracket, 1/8"x1"

D. 017137
017145
017152

Upright Bar, Small, 1/8"x15"
Upright Bar, Medium, 1/8"x20"
Upright Bar, Large, 3/16"x24"

L. 017350
017368
017376

Pad, Neoprene Crepe, Small, 4"x7"
Pad, Neoprene Crepe, Medium, 4"x8"
Pad, Neoprene Crepe, Large, 4"x9"

E. 017301
017293

Calf Band, Small, up to 7-1/2" Cir.
Calf Band, Large, up to 9" Cir.

F. 017285
017277
017269
017251

Thigh Band, Small, Left, 8-1/2" to 10-1/2" Cir.
Thigh Band, Small, Right, 8-1/2" to 10-1/2" Cir.
Thigh Band, Large, Left, 10-1/4" to 13-1/2" Cir.
Thigh Band, Large, Right, 10-1/4" to 13-1/2" Cir.

G. 017228

Pelvic or Chest Band, Small,
1-1/8"x13", with Straps
Pelvic or Chest Band, Medium,
1-1/4"x15", with Straps
Pelvic or Chest Band, Large,
1-3/8"x17", with Straps

017236
017244
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Lively Orthosis Assemblies
Lively Orthosis Assembly Kit
• Slide series on CD available on request
• Refer to Reciprocating Manual for technical information
• Reciprocating Manual available on request
• Refer to Central Fabrication Price List for custom fabrication orthosis

072074
072082
072090
072108
072116

Size
x-small
small
medium
large
x-large

For Ankle Diameter
up to 2"
2-1/6" to 2-1/4"
2-5/16" to 2-1/2"
2-9/16" to 2-3/4"
2-13/16" to 3-1/4"

"A"
2-3/8"
2-5/8"
2-7/8"
3-1/8"
3-5/8"

Minimum Clearance at Malleoli—3/8"

A.
B.
C.
D.
E.
F.

886813
885475
072201
886878
801662
883230
883234
G. 806733
806729
H. 883234
I. 885376
J. 809236
K. 885384
L. 801605

Nyloplex Rivet
Nylon Washer
Joint Link
Stainless Steel Rivet
Shoe Plate Nut
Flat Washer, X-Small, Small
Flat Washer, Medium, Large, XLarge
Molded Pe-Lite™ Cup, X-Small, Small
Molded Pe-Lite™ Cup, Medium, Large, XLarge
Flat Washer, 1/4" x 1"
Nylatron Washer
Aluminum Spacer
Nylatron Washer
Center Screw

Additional Materials Available For Fabrication
162040
162057
162065
199547
199554
199562
185009
187495
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Natural Low Density Polyethylene, 3/16"x24"x48"
Natural Low Density Polyethylene, 3/16"x32"x48"
Natural Low Density Polyethylene, 3/16"x36"x48"
Rapidcure Acrylic, 1/4 lb. Kit
Rapidcure Acrylic, 1 lb. Kit
Rapidcure Acrylic, 5 lb. Kit
Pe-Lite™ Medium Density (A-8), Ventilated 3 mm
Pe-Lite™ Extra-Firm (A-30), Perforated 1.5 mm
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