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Study of the effect of sensory dynamic orthosis on postural control
in a case of nemaline myopathy

Estudio del efecto de Ia ortesis sensorial dinamica en el control
postural en un caso de miopatia nemalinica

Mamajén-Pampano L2, Lopez-Ortiz L?, Cafia-Pino A% Sanchez-Preciado AM", Apolo-Arenas MD2.
2 Universidad de Extremadura. Departamento Terapéutica Médico Quirdrgica. Area Fisioterapia. Badajoz. Espafia
® Universidad de Extremadura. Traduccion. Campus Universitario de Badajoz. Badajoz. Espafia

Correspondence: Received: September 12, 2018
Alejandro Cafia Pino Accepted: March 19, 2019
alejandrocp.fisio@gmail.com

ABSTRACT

Background: the analysis and assessment of balance and postural control parameters are carried out using
standardized system frameworks (Timed up, Go Test, Tinetti or Berg), which require physical and cognitive abili-
ties that are not always present in certain patients with disabilities. Stabilometry and posturography are objective
and applicable assessment methods. Case presentation: we present a case of a 7-year-old girl diagnosed with con-
genital etiology nemaline myopathy type Ill, whose aim is to assess both the immediate and long-term impact of
the sensory dynamic orthosis (SDO®) on balance control following a ten-week period. The child was assessed using
a pressure platform (Podoprint Namrol). The evaluations were performed in sitting position with and without the
SDO® (eyes open and eyes closed). Results: shorter displacements of the center of pressure in the medial-late-
ral axis were collected in the first clinical evaluation wearing the SDO® (variability with eyes open 77.78 %; with
eyes closed 76.31 %) while in the second clinical evaluation without the SDO® 52.77% variability (eyes open) and
84.21 % (eyes closed). Furthermore, there was less displacement of center of pressure (COP) in the anterior-pos-
terior axis with the SDO® 19.07 % variability EO (Eyes Open) and 15.75 % EC (Eyes Closed) if compared to the
first evaluation. Conclusion: the exclusive use of the sensory dynamic orthosis in this case, it does not seem to pro-
duce improvement in a long-term balance control, hence it should be complemented with additional therapies.

Keywords: nemaline myopathy, postural balance, physiotherapy, neurology.

RESUMEN

Introduccion: el anélisis y la evaluacion del control postural se llevan a cabo utilizando escalas estandariza-
das (Timed up, Go Test, Tinetti o Berg), que requieren habilidades fisicas y cognitivas que no siempre se presen-
tan en ciertos pacientes con discapacidad. La estabilometria y la posturografia son métodos de evaluacién
objetivos y aplicables. Presentacién del caso: nifia de 7 afios diagnosticada con etiologia congénita miopatia ne-
malinica tipo lll, cuyo objetivo es evaluar el impacto inmediato y a largo plazo de la értesis dinamica sensorial
(ODS®) en el control postural después de un periodo de 10 semanas valorada con una plataforma de presion (Po-
doprint® Namrol). Se realizé en posicion sentada con y sin ODS® (ojos abiertos y ojos cerrados). Resultados: se
obtuvieron menores desplazamientos del centro de presion en el eje medial-lateral en la primera valoracion cli-
nica con ODS® (variabilidad con ojos abiertos 77,78 %, con los ojos cerrados 76,31 %) y en la segunda valora-
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cion sin la ODS® de 52,77 % variabilidad (ojos abiertos) y 84,21 % (ojos cerrados). Por otro lado, hubo un menor
desplazamiento del Centro de Presiones (COP) en el eje antero-posterior con ODS® con un 19.07% de variabili-
dad (OA) y un 15,75% (OC) si lo comparamos con la primera valoracién. Conclusiones: el uso exclusivo de la or-
tesis sensorial dinamica en este caso, no produce mejoria en el control postural a largo plazo, por lo que debe

complementarse con terapias adicionales.

Palabras clave: mielopatia nemanilica, control postural, Fisioterapia, neurologia.

BACKGROUND

Nowadays, there is a large number of diseases clas-
sified as rare. They need scientific, theoretical and prac-
tical research to learn about their causes, effects and
prognosis among others. Many of these diseases, of neu-
rological, muscular, orthopedic origin not only affect ba-
lance and postural control, but also day to day activities
performance, conditioning standards of living. Due to the
low number of individuals who present a certain rare di-
sease and the lack of scientific research, there is no such
an effective protocol that helps improve and facilitate the
functionality of patients who suffer from these deficien-
cies.

Sensory dynamic orthosis are designed to help en-
hance the quality of the user's physical abilities. Through
clinical observation, people who present an abnormal
postural tone have the ability to achieve greater control
over their movements when adequate sensory feedback
is given.

At the present time, just a few studies have investi-
gated about Sensory Dynamic Orthosis, hence here lies
the interest in conducting a clinical study whose objec-
tive is to assess the effect of this type of therapy and an-
nounce its existence and utilization.

Nemaline myopathy is a congenital myopathy that con-
sists of accumulations of muscle proteins. It shows thin fi-
laments in skeletal muscle fibers and represents around
20 % of congenital myopathies. Nemaline myopathy is
characterized by weakness, hypotonia, and weak or ab-
sent tendon reflexes, causing a deficit of postural control
and therefore limitations in day to day activities!™®. Sen-
sory dynamic orthosis (SDO®) are designed to help en-
hance the qualities of the patient’s physical abilities,
contributing to joint alignment, increasing sensory and
proprioceptive stimulus and improving control and pos-
tural schema.

Generally, the analysis and assessment of balance
and postural control parameters are carried out using
standardized system frameworks (Timed up, Go Test, Ti-
netti or Berg), which require physical and cognitive abili-
ties that are not always presented in certain disabled
patients. Stabilometry and posturography are objective
and applicable assessment methods-9).

Stabilometry allows to define objectively the average
position of the corporal center of pressure (COP) as well
as short movements around this stance. This analysis
provides a series of variables that are related to these
oscillations. The execution of this test in different condi-
tions allows, at the same time, the involvement of diffe-
rent body systems and their influence on postural
control®9),

Furthermore, the interest of stabilometry in the reha-
bilitation treatment of balance alterations is based on ob-
jective information, which is truly useful for personal
patients’ program rehabilitation designing.

The aim of this clinical study is to determine the effect
of the sensory dynamic orthosis on a postural stability sit-
ting position in a nemaline myopathy case.

CASE PRESENTATION

Clinical study of a 7-year-old girl diagnosed with ne-
maline myopathy type Ill, due to a mutation of the ACTA1
gene with chronic respiratory failure (CRF), atelectasis in
right middle lobe, right lower lobe and left lower lobe. Ce-
sarean delivery at 38 weeks'’ gestation. Postnatal resus-
citation is needed. Birthweight 2884 g, length 48 cm and
head circumference 35 cm. In the first Apgar test a score
of 5/9 was collected, whereas in the second the score
was 7/9. As for the respiratory and cardiovascular explo-
ration, a respiratory muscle weakness was noticed be-
cause of an unusual weak level of crying.
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Description

The infant presents weakness, hypotonia and gene-
ralized muscular atrophy. Muscular restrictions are
shown, especially at the level of the spine musculature,
lower limbs and pelvis, equinovarus foot deformity. Flexor
postural pattern with scoliosis, pectus excavatum at the
left thoracic wall and pelvic tilt. Noninvasive mechanical
ventilation is needed and BiPAP (continuous positive air-
way pressure) assistance at home. Pharmacological tre-
atment with Mestinon® has been started. The infant
receives three physiotherapy sessions per week for an
hour and a half each.

Valuation methodology

Postural stability with eyes open (EO) and eyes clo-
sed (EC) is assessed in sitting position using Podoprint®
(Namrol Group, Barcelona, Spain), first without the sen-
sory dynamic orthosis and immediately right after with
the sensory dynamic orthosis. A second assessment si-
milar to the former is conducted after a ten-week period.
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The performance of the test in different conditions allows
to analyze the participation of different body systems and
their influence on the posture. In this case, there is ge-
nerally less postural control and more variability with clo-
sed eyes.

The patient was set on the pressure platform, placed
on a table at a sufficient height so that the feet would not
touch the floor. The hands were supported on top of the
thighs. Every measure lasted for 30 seconds. In each of
them the patient wore splints on each foot in order to pre-
vent plantar flexion. The first measurements were regis-
tered without the sensory dynamic orthosis worn in sitting
position (figure 1). The patient wore anti-equine splints
of both feet in every measure.

The following variables related to postural measure-
ment were collected: center of pressure (CoP) (mm) me-
dial-lateral and anterior-posterior deviation, CoP (m/s)
medial-lateral and anterior-posterior speed deviation,
Romberg coefficient (%) and CoP surface (mm?). The
Romberg coefficient is obtained by dividing the surfaces
of the ellipses recorded with eyes closed (EC) and with
eyes open (EO), multiplied by one hundred [RC = (EC /
EO) * 100].

FIGURE 1. The sensory dynamic orthosis worn in sitting position.

Cuest. fisioter. 2019, 48(3): 228-234



Sanchez-PreciadoAM
Apolo-Arenas MD

Mamajon-Pampano L
Lopez-Ortiz L
Cafa-Pino A

Study of the effect of sensory dynamic orthosis g

on postural control in a case of nemaline myopathy

The SDO® is prescribed by a physiotherapist from
“Centro Landa Extremadura” after evaluating the postu-
ral attitude according to the patient’s specific needs. This
garment is custom-made, it favours postural control and
muscle tone. It is designed to provide sensory and pro-
prioceptive feedback and is made of cotton, Lycra and
elastane. Its reinforcing panels adapt themselves to the
patient’s specific needs. It is breathable and non-inva-
sive (figure 2).

FIGURE 2. The sensory dynamic orthosis.

Intervention program

The objectives of the intervention program that was
carried out in both clinical valuations were: to decrease
muscle retractions and normalize muscle tone, to im-
prove object manipulation and postural hygiene, to fa-
vour ribcage expansion, to mobilize secretions and to
increase vital capacity.

Procedures: manual therapy techniques, Bobath ap-
proach, transfer facilitation, normal movement and waist
dissociation, manual respiratory physiotherapy and with
assisted ventilation (mobilize and expel secretions, in-
crease ventilatory capacities).

RESULTS

Data collected in the first and second valuation, both
with and without the SDO®, open and closed eyes is
shown in table 1.

After having analyzed the results from each valuation,
we could conclude that there was an average speed in-
crease of the CoP in both axis in the first and second va-
luation with and without the SDO® (EO: -35.71 %/ -77.08
%; EC:-11.11/-97.72 %) respectively. As for the CoP dis-
placement, there was less displacement in the medial-la-
teral axis wearing the SDO® in the initial valuation of
77.78 % variability (EO) and 76.31 % (EC) if compared
without the SDO®.

Once the ten-week treatment period finished, we co-
llected a lower CoP deviation in the medial-lateral axis wi-
thout the SDO® of 52.77 % variability (EO) and 84.21 %
(EC). Furthermore, less CoP displacement in the ante-
rior-posterior axis with the SDO® of 19.07 % variability
(EO) and 15.75 % (EC) was also collected if compared
with the first valuation. However, higher values of ave-
rage speed in both axis were registered, with and without
the sensory dynamic orthosis. Additionally, the CoP sur-
face experienced a reduction without the SDO® after the
physiotherapy intervention of 51.72 % (EO) and 45.45 %
variability (EC) if compared with the first valuation.

DISCUSSION

The results collected in the current study show that
the use of the sensory dynamic orthosis could have a
positive effect on postural stability in a patient diagno-
sed with nemaline myopathy. It is demonstrated that the
use of the SDO® along with medication and the physio-
therapy sessions given over the ten-week period have
a positive impact, being more noticeable when the girl
does not wear the SDO®. However, it needs to be taken
into consideration that the prolonged use of the SDO®
at home and the girl’s tolerance have not been opti-
mum.

With reference to the intervention period, Lorentzen
et al." assessed daily activities, functional abilities of
upper and lower limbs and balance 12 weeks after trai-
ning, while our study was over a ten-week period. It was
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TABLE 1. Stabilometric results comparison in both evaluations.

EO without EC without EO with  EC with Variability EO Variability EC
SDO SDO SDO SDO  without/with without/with
SDO (%) SDO (%)

CoP average 1st evaluation 0.9 0.8 1.4 0.9 -35.71 -11.11

speed (mm/s
peed( ) 2nd evaluation 1.1 1.1 4.8 48.2 -77.08 -97.72

M-L axis average 1st evaluation 3.6 3.8 0.8 0.9 77.78 76.31

deviation (mm
(mm) 2nd evaluation 1.7 0.6 111 17.3 -84.68 -96.53

M-L axis speed  1st evaluation 0.7 0.8 1.4 0.9 -50 -1M1.11

(mm/s) )
2nd evaluation 1.1 1.0 44 42 -75 -76.19

A-P axis average 1st evaluation 59.5 69.1 81.3 84.4 -26.81 -81.87

deviation (mm
viaton (mm) ) evaluation  62.3 69.0 65.8 711 5.32 0.97

A-P axis speed  1st evaluation 04 0.3 04 0.3 0 0

(mms) ond evaluation 04 0.1 20 17 80 9411

CoP surface 1st evaluation 29 1.1 2.7 1.7 6.90 -35.29

(mm2) ,
2nd evaluation 1.4 0.6 35.2 482 -96.02 -98.76

Romberg 1st evaluation 37.93 37.93 62.96 62.96 39.76 39.76

coefficient (%
icient (%) 2nd evaluation 428 428 136.9 136.9 68.74 68.74

CoP: center of pressure; Eo: eyesopen; eyes closed; SDO: the sensory dynamic orthosis; M-: medial-lateral; A-P: anterior-posterior;

demonstrated that continuity in postural control training As for the SDO®, we conclude that its effectiveness
after a certain number of sessions could lead to func- depends on a range of factors, as well as its correct pla-
tional motor improvements in this type of motor disor- cement, the application time, the individual benefits and
dered patients. disadvantages and contiguous therapies, such as
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physical therapy, occupational therapy and pharmaco-
logical therapy. In their study, Knox et al.(? investigated
the effect of the SDO® in a group of children diagno-
sed with infantile cerebral palsy who presented a series
of motor disorders. The intervention protocol consisted
in wearing the orthosis 4 hours every day for 4 weeks.
The final results, collected on a series of rating scales
similar to the Gross Motor Function Measure (GMFM)
showed a significant benefit of the SDO® in these type
of patients: more independent and stabilized sitting po-
sition, easier transfers, comfort, greater lower limb sym-
metry and involuntary movement reduction, thus matching
with our study with regard to the improvement of trunk
stability.

Conversely, a series of issues was noticed, such as
along time spent placing the SDO®, increasing difficulty
in self-feeding and difficulty in wearing the SDO®, dis-
comfort, difficulty when going to the bathroom and child
growth development. The study of Gracies et al.¥, as-
sessed acceptability, effects on swelling, resting posture,
spasticity, and active and passive range of motion of in-
dividually tailored upper limb Lycra garments when worn
for 3 hours by hemiplegic patients. The intervention pro-
tocol consisted in a valuation of the SDO® effects at the
start and end of the session after 3 hours of application
for two days. The results showed that the orthosis was
well tolerated by all patients. It was indicated, among
other results: (1) reduced swelling after 3 hours of use; (2)
upper limb resting position improved; (3) active motion
improvement; (4) passive motion was benefited by the
SDO®), (5) proprioception improvement.

In his study, Nicholson et al."¥ assessed the ef-
fects of the SDO® on daily functional abilities, such as
auto-care, mobility and social abilities. The results sho-
wed improvement in auto-care. The aim of Pasini et
al."®, study was to compare two types of interventions
to improve postural control in sitting position in chil-
dren with cerebral palsy. There were two intervention
programs, they were at home and a perceptual-motor
therapy program, twice a week. The results collected
showed a positive effect on the CoP speed in the me-
dial-lateral and anterior-posterior axis, unlike our study
in which we gathered a greater CoP speed in both axis
with and without the SDO® after the physiotherapy in-
tervention.
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CONCLUSION

The sensory dynamic orthosis had a positive imme-
diate effect on our patient in the first valuation, but not
in the second valuation, having in the latter a postural
control improvement without the orthosis. Therefore, in
our clinical study, the exclusive use of the SDO® seems
not to be effective in improving postural control, so its
application should be complemented with additional
therapies.

ETHICAL RESPONSIBILITIES

Protection of people and animals. The procedures
followed in this study are in accordance with the Decla-
ration of Helsinki of the World Medical Association, in its
2016 update.

Confidentiality and informed consent. The father of
the patient included in this study was informed by recei-
ving an informed written consent to participate in the
study, which he signed and gave to those responsible for
the study.

Privacy. In this manuscript there are no personal data
of the participant in the study.

Funding. The authors declare that they have not re-
ceived any type of specific funding for this work.

Competing interests. The authors have declared
that no competing interests exist.

Author contributions. All the authors declare to
have contributed in the conception and the design of
the study, the data collection and its later analysis and
interpretation of the same ones and in the writing of the
article.

SPECIAL THANKS

To colleagues and participants for the collaboration
in this study.

Cuest. fisioter. 2019, 48(3): 228-234



| N

} Study of the effect of sensory dynamic orthosis

on postural control in a case of nemaline myopathy

REFERENCES

1. Erazo-Torricelli R. Structural congenital myopathies. Rev
Neurol. 2013 Sep 6; 57(Suppl 1): S53-64.

2. Nance JR, Dowling JJ, Gibbs EM, Bonnemann CG. Con-
genital myopathies: an update. Curr Neurol Neurosci Rep.
2012 Apr; 12(2): 165-74.

3. Natera-de Benito D, Nascimento A, Abicht A, Ortez C, Jou
C, Muller JS, et al. KLHL40-related nemaline myopathy
with a sustained, positive response to treatment with
acetylcholinesterase inhibitors. J Neurol. 2016 Mar; 263(3):
517-23.

4. Fejerman, N F-A E. Trastornos motores centrales y peri-
féricos. 3a Ed. Buenos Aires: Médica Panamericana; 2007.

5. North KN, Laing NG, Wallgren-Pettersson C. Nemaline
myopathy: current concepts. The ENMC International Con-
sortium and Nemaline Myopathy. J Med Genet. 1997 Sep;
34(9): 705-13.

6. Notarnicola A, Maccagnano G, Tafuri S, Pesce V, Digiglio
D, Moretti B. Effects of training on postural stability in young
basketball players. Muscles Ligaments Tendons J. 2015
Dec; 5(4): 310-5.

7. Balaguer Garcia R, Pitarch Corresa S, Baydal Bertomeu
JM, Morales Suarez-Varela MM. Static posturography with
dynamic tests. Usefulness of biomechanical parameters in
assessing vestibular patients. Acta Otorrinolaringologica
Esp. 2012; 63(5): 332-8.

8. Mancini M, Salarian A, Carlson-Kuhta P, Zampieri C, King

Cuest. fisioter. 2019, 48(3): 228-234

©

Mamajon-Pampano L Sanchez-PreciadoAM
Lopez-Ortiz L Apolo-Arenas MD
Cafia-Pino A

L, Chiari L, et al. ISway: a sensitive, valid and reliable me-
asure of postural control. J Neuroengineering Rehabil.
2012 Aug 22; 9: 59.

. Lomas Vega R, Lopez Ruiz MC. Estabilometria y calidad

de vida en las algias vertebrales. Un estudio transversal
analitico. Fisioterapia. 2005; 27(3): 129-37.

. Macpherson, K. Dynamic lycra splinting for children with

cerebral palsy. Rev Evid NHS. 2005 Dec; 11: 1-3.

. Lorentzen J, Greve LZ, Kliim-Due M, Rasmussen B, Bilde

PE, Nielsen JB. Twenty weeks of home-based interactive
training of children with cerebral palsy improves functional
abilities. BMC Neurol. 2015 May 10; 15: 75.

. Knox, V. The Use of Lycra Garments in Children with Ce-

rebral Palsy: a Report of a Descriptive Clinical Trial. Br J
Occup Ther. 2003 Feb; 66(2): 71-7.

. Gracies JM, Marosszeky JE, Renton R, Sandanam J, Gan-

devia SC, Burke D. Short-term effects of dynamic lycra
splints on upper limb in hemiplegic patients. Arch Phys Med
Rehabil. 2000 Dec; 81(12): 1547-55.

. Nicholson JH, Morton RE, Attfield S, Rennie D. Assess-

ment of upper-limb function and movement in children with
cerebral palsy wearing lycra garments. Dev Med Child
Neurol. 2001 Jun; 43(6): 384-91.

. Pasini Neto H, Grecco LAC, Christovdo TC, Braun LA,

Giannasi LC, Salgado ASl, et al. Effect of posture-control
insoles on function in children with cerebral palsy: rando-
mized controlled clinical trial. BMC Musculoskelet Disord.
2012 Oct 4; 13: 193.



