Acta Tecnologia - International Scientific Journal about Technologies
Volume: 3 2017 Issue: 2 Pages: 5-8 ISSN 2453-675X

ORTHOTIC INFLUENCE OF LOCOMOTION AND VERTICALIZATION OF MYELOMENINGOCELE
Katarina Sromovska; Monika Michalikov4; Marianna Trebuiiova; Jozef Zivéak

Received: 08 May 2017
Accepted: 02 June 2017

ORTHOTIC INFLUENCE OF LOCOMOTION AND VERTICALIZATIO N
OF MYELOMENINGOCELE

Katarina Sromovska
Technical University of KoSice, Faculty of Mechaadi&ngineering, Department of Biomedical Enginegiand
Measurement, Letna 9, 042 00 KosSice, Slovakia riketaromovska@student.tuke.sk

Monika Michalikovéa
Technical University of KoSice, Faculty of Mechaai&ngineering, Department of Biomedical Enginegiand
Measurement, Letna 9, 042 00 KoSice, Slovakia, ksomichalikova@tuke.sk

Marianna Trebu nova
Technical University of KoSice, Faculty of Mechaai&ngineering, Department of Biomedical Enginegiand
Measurement, Letna 9, 042 00 KoSice, Slovakia,anaa.trebunova@tuke.sk
Jozef Zivéak
Technical University of KoSice, Faculty of Mechaadi&ngineering, Department of Biomedical Enginegiand
Measurement, Letnd 9, 042 00 KoSice, Slovakiafjpxeak@tuke.sk

Keywords. HKAFO orthosis, myelomeningocele, locomotion

Abstract: The thesis explains orthotic influence of myelomgncele — spine bifida, which depends on age, derfevel
and patient’s disease. The main goal of this thisdis evaluate the influence and effect of ortkase patient’s image of
walking. HKAFO orthosis (an orthosis influencingethip, knee and ankle joints and the foot) is destied for patients
in need of stabilization or compensation, whenlthreer limb is paralyzed, but the strength of hipl grartially of knee
extensor is kept, or when the lower limb is comglieparalyzed. Correct type of RGO allows the petie walk faster
and with less energy consumption. The goal of ttreosis application is verticalization in the mpsstsible physiological
standing and locomotion.

1 Introduction - Inication and construction To the contraindications of reciprocal orthosisbel
of RGO deficits in upper limb movement, insufficient muescl

RGO — Reciprocal Gait Orthosis (Figure 1) — hetps (Strength in the_ shoulder knit, Ipss of body mqjoilim
alternate feet while walking. It belongs amonght@\FO fron’FaI .and_sagltt.al level, massive skelgta! deities —
orthoses and is often used when patient suffers &ginal scoliosis, hip flexion contracture of the hip ifs@ver 20

cord damage, combines flexion in one hip joint ville gegrees), fleédon _contlrz(ajct;ne .qf kn?? jOirIIE (O\ﬁi 1
extension of the other hip joint; it is also usadupper 9€9rees), and torsional deformities of feet. To en

lumbar spine, while the active hip flexion is kbt skillet movement possible and to imitate the pHysjical

A typical RGO consists of bilateral KAFO orthosed ©tation by walking while using the orthosis, theutlle-

with the offset of the knee joint (recently, mosttyral and 2XiS construction of the joint is necessary. Thiskes
femoral parts of full-contact made of plastic arged patient’'s walk faster and with lower energy constiamp

whereas in the past also the conventional unilbfismeoral Bytusr(? Of olne.- aXI'S #]omt constrﬁcnon, _the magglaﬂgl_ls
parts of metal were used), knee joint with a |, joints, Ot Physlological, however when using the Coubls-ax

skillet part dorsally extended to waist body partl f a joint construction, the feet stay turned in the whyvalk
controlling mechanism [2]. [31.
A H A B

— ; Figure 2 A — uniaxial joint B — biaxial joint

Figure 1 RGO orthosis
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Reciprocal orthosis ensures the connection ofeskill The skillet joints consist of sciatic joint andoinit for
module with the splints of lower limbs. The resoft walking Figurel). These joints work independently from
double-axis joint construction is physiologicalatbn of each other. When a patient sits, the joint for egkis
skillet at walk, while not influencing the direati@f walk, blocked. When a patient walks, the sciatic joirtlecked
minimum energy consumption and effective step cycle [1].

The advantage of this orthosis is a system of tes a

which allows the skillet movement by 15 degreeslevhi

using orthosis. The direction of walk is not afestat all,

and the body splints can be adjusted up to 10 degfidhe

wired cable system helps by non-problematic poaeue

transfer at walk. However, the main condition for

indication of this kind of orthosis is that the ipat will be

psychically capable to cooperatagire 2. Ly
At the starting point, the feet are parallel in trostal Sciatic joint

position. When the heel touches the ground andktiet

is rotated, the feet stay oriented in the directbwalking

(Figure 3 [1].

loint for walking

Figure 2 Sciatic joint and joint for walking

The axis of the joint for walking is positioned kit
inclination of 35 degreesFigure 3), so that the internal
rotation of 15 degrees and external rotation ofié§rees
is ensured while the patient walks [1].

Figure 3Leg positioning at the start and end positions

Because of self-supporting pipe construction, the
complete stability depends on the pelvis modeigu(e4).
Thanks to exchangeable parts, the orthosis canv'giith
the child.

35°
i ; L Figure 4 Axis joint with 35 ° inclination
Figure 4 Pelvis modul with control mechanism

The reciprocal orthosis can have the hip flexidrupe

When using orthosis at walking, the movements aig 10 degrees. The body splints are straight mduatel
done reciprocally — due to this reason the twdeloints 5 aliowed to adjust. The flexion in the hip jolreips to

are interconnected by double-action movement [1]. keep the optimal position of the skillet and of thaist
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lordosis, by which the waist spine is stabilizedd an HKAFO orthosis is supposed to provide upright
straightenedRigure5) [1]. standing and allow the locomotion while using tredker.
The orthosis consists of several components andilesd
The feet are mounted in a laminate sandal (sockkigh

is interconnected with the crural socket by a madul
multipurpose ankle joint. In this ankle joint threrft stops
are set. They prevent from ankle dorsiflexion dngstalso
from the knee flexion while transferring of weightthe
standing position. In the back part of the ankiatjathe
springs are placed to allow flexible treading amltleel and
to help plantar flexion. Also the splint knee jantith the
inserted rotation centre are used. These jointswall
walking with a swing phase and they move in theaot-
posterior direction. They are connected with hipint
with free movement and in the proximal part theg ar
Bolt to adjust mounted to body module. The hip joints are suppdeed
the hip flexion provide the movement and the stabilization in media
lateral direction. The body module is made from
thermoplastics.

Splints of torso
can have the hip
flexion set up10°

Figure 6 Splints of torso

When the release button is pressed, the seam ]l
closure mechanism is prepared for release andlitie ¢
sounds. When the mechanism is prepared for relaase
a mistake it is possible to fix it back by pressifgthe
security button of the mechanism. Only in the redutr
position, the sciatic joint can be released conepleBy
placing the parts of the lower joint into a pardatlesition,
the joint for walking is locked. After that the atic joint
can be releasedigure7) [1].

Smooth and maintenance-free transmission of
the walking force by means of a twin stroke

Figure 10 Verticalization before and after HKAFO

application

Conclusions

The standing and walking mean maximum level of
mobility and they increase the independence, thagsthe
self-consciousness of a child or a person deperatenst
wheelchair use for a long time.

After the orthosis application, the locomotion witte
help of a walker is achieved. This orthosis isipatarly a
T rehak_)ilitatior) aid, that allows verticallizatio_n aaqh_/all_< to
radial ball bearing that provides long life of the a patlent using mOStly the wheelchair. This velizedion

RE0 fyen is supposed to assist at better development ofkbletal

Figure 8 The function of the joint mechanism muscular apparatus, and also of inner organs. \Witthe
orthosis, the locomotion is laborious and compédat

2 HKAFO orthosis application People suffering from spine bifida have, due tarthealth

HKAFO orthosis was applied to a patient sufferingtatus, different quality and versatility of thiskes and this
from spine bifida, while the group of muscles coliing has also great influence on their personalities. [4]
his foot was completely weakened. Muscles contrglihe  Therefore, the support from their direct environtmen
knee and hip joints are damaged as well. Both liembsn especially from the family, is very important fouch
extreme outer rotation. The knees turn into extrem@atient. Also the work of the orthopaedic techmidias a
hyperextension. The heels on both feet are in mrerthe core value due to making of the correct aid. Tophel
forefoot is abducted and also the medial foot aich improve the quality of patients’ lives, continuous
lowered Figure9). development and refinement of all orthoses in palr,

will be necessary.
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