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Abstract

To evaluate the effectiveness of the electromyographic biofeedback method in the
rehabilitation of the posttraumatic muscle and ligament sequelae in an elderly person's
lower limbs. This study started by identifying and establishing the incidence of the
posttraumatic sequelae in general, and then in particular in the lower limbs, and then
their incidence on age and sex. The group of subjects taken into account in the study
was approached therapeutically, the results being then statistically analyzed to get an
objective interpretation of the recorded data. After applying the proposed rehabilitation
plans, the one for the control group (classical physical therapy) and the one for the
experimental group (biofeedback), a series of results were recorded. Just as the
objectives set for the experimental and the control group subjects were long-term and
short-term objectives, | recorded immediate and late results.

1. Introduction

Biofeedback is a process that allows the individual to learn how to change
physiological activity able to improve health and capacity body (Anchisi &
Gambtto Dessi, 1996).

This is achieved with instruments / devices which measure physiological
activity such as brainwaves, heart activity, breathing, muscle activity, and skin
temperature, these devices provide timely accurate information (feedback) user
(Basmajian, 1988).

Disclosure of this information allows the physiological changes in the
manner required by topic, time changes can be made without continued use of a
device/ instrument biofeedback (Whitehead, Wundke, Crotty & Finucane,
2003).

The aim of this study is: Establish the effectiveness of the biofeedback
rehabilitation method and to verify the possibility of applying the BFB method
as a preferential rehabilitation method for the elderly patients with posttraumatic
muscle and ligament sequelae.
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The research objectives were as follows:

1. To establish the incidence of posttraumatic sequelae in general and later
in the elderly people.

2. To identify the selection criteria for the patients and to assemble the
groups of elderly patients with posttraumatic muscle and ligament sequelae that
can be included in the study

3. To establish a therapeutic program that is adequate for the 2 groups
(control and experimental) for improving their functional parameters;

4. To evaluate the effectiveness of the electromyographic biofeedback
method in the rehabilitation of the posttraumatic muscle and ligament sequelae
in an elderly person's lower limbs.

2. Material and methods

Research hypotheses:

1. If the use of visual/auditory biofeedback can increase muscle activity,
emphasized through the value of the recorded biopotential, then the elderly
patients with posttraumatic muscle and ligament sequelae will record an
increase in their muscle strength within a time interval correlated to the patient's
cognitive level.

2. If the receptiveness to auditory and visual stimuli is different in elderly
people, then the muscle activity values, recorded with the help of the
biofeedback and electromyografy device (BFB-EMG) during the rehabilitation
sessions of the patients with posttraumatic muscle and ligament sequelae, will
also be different between people of same age and same type of sequelae.

3. If the biofeedback method works for the elderly patients, then the
protocol for rehabilitating the muscle strength in elderly patients with
posttraumatic muscle and ligament sequelae, to whom the articular parameters
are significantly diminished and debilitate the rehabilitation through classical
means, can include only this method as an alternative.

The materials and methods used in the research protocol.

The group of subjects taken into account in the study was approached
therapeutically, the results being then statistically analyzed to get an objective
interpretation of the recorded data.

Research subjects. The research was conducted at an assistance and
rehabilitation center for the elderly (Pordenone, Italy), starting in 2010 and
ending in January 2013. During this time, | worked with with a number of 350
patients, out of which 200 had posttraumatic sequelae. Out of the identified
posttraumatic muscle and ligament sequelae, | ulteriorly selected a number of 70
patients aged between 70 and 90, with posttraumatic sequelae in the lower
limbs.

The selection and division of the patients into 2 groups were based on the
results recorded mainly for the Mini Mental State Examination (M.M.S.E.)
psychological test (only the patients with a score between 18 and 24 in the
M.M.S.E. were included in the study), but also on a very well performed
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anamnesis, stages conducted in collaboration with the psychologist, the
physician, and the entire team in the assistance and rehabilitation center for the
elderly.

The selection algorithm for the subjects included in the study

The study comprised:

- 35 patients constituting the control group on which only the classical
physical therapy methods were applied (exercises of active, active-assisted,
passive mobilization, selfmobilization, and muscle strength exercises)

- 35 patients constituting the experimental group on which only the
electromyographic biofeedback method was applied (the EMG recording was
done using the Biopac® MP150 device, with surface electrodes).

3. Results and discussions

After applying the proposed rehabilitation plans, the one for the control
group (classical physical therapy) and the one for the experimental group
(biofeedback), a series of results were recorded. Just as the objectives set for the
experimental and the control group subjects were long-term and short-term
objectives, | recorded immediate and late results.

The immediate results were a decrease in pain and swelling, an
improvement of the joint range of motion and of the muscle strength in the
lower limbs.

The late results were the reduced dependence for the daily life activities,
hygiene, movement, an improvement in the balance and the patients being able
to walk again, go up and down the stairs, in short, better results in the functional
tests.

The results of the initial and final assessments for each patient in both the
control and the experimental group were ranged in the two tables below, with
the statistical interpretation represented by figures and tables, representation
which confers a clearer image of the effectiveness of the methods that were
used.

An increase in the muscle strength and joint range of motion lead
implicitly to an improvement of the score recorded during the functional tests
(Conley, BINA, Tinetti, Barthel) (Table 1., Fig. 1.), thus to an improvement of
the patients' quality of life and an increase of their autonomy in performing daily
life activities.

Table 1. Average values recorded during the functional tests
Conley BINA Tinetti Barthel

Conley | BINA | Tinetti | Barthel
Experimental group | 2.06 325.14 | 2111 | 17.17
Control group 3.66 303.14 | 18.6 16
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In regards to the progress of the experimental group, it can also be
emphasized through the analysis of the initial and final values recorded during
the rehabilitation sessions with the Biopac device (Fig.1).

Progress of the maximum value of the quadriceps contraction
using the biofeedback method

Figure 1. Graphical representation of the average maximum
value of the quadriceps contraction using the biofeedback method

The values represented in Figure 1 signify the average maximum values
(initial and final) recorded by the experimental group patients after the
application of the BFB-EMG method.

After the analysis of the results recorded during the MMSE assessment, |
observed also a correlation between the recorded score and the values recorded
during the quadriceps contraction using the biofeedback method.

Thus, the higher the MMSE values were, the more the patient could focus,
and because of that he could perform a tighter contraction by using the auditory
or visual stimulation produced by the device.

Discussions

Studies on electromiografy were conducted in Romania for various
disorders and muscle groups, for orthodontic, uterine, or intestinal pathology.
Other results in the field, meaning the use of the BFB-EMG method, were
recorded as early as the sixties, when Marinacci and Horande (1960) introduced
the notion of "audio-neuromuscular reeducation™, meaning feedback aiming to
increase the strength in very weak muscles, or later in 1969, when Booker,
Rubow, si Coleman use the same biofeedback technique with the opposite aim,
to inhibit, to relax the spastic muscles.
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Fields and Basbaum, (1978), combine the biofeedback technique with the
functional electrical stimulation. In all these studies the BFB-EMG method was
used for diagnosis or rehabilitation on an adult-young patient, or on other
muscle groups.

Another difference between my research and previous ones would be that
they used muscle electro-stimulation as a method, while my research only used
electromyographic recording without stimulation.

4. Conclusions

The fact that the frequency of traumas in elderly people is higher in the
lower limbs (21.7% compared to 9.3%) is because, in my opinion, on one hand
the patients in this age category fall frequently, and on the other hand, they do
not perform productive activities that would involve the upper limbs, an aspect
that characterizes the pre-elderly population with various physical occupations.

At the end of this study, after analyzing the results and interpreting them, I
can conclude that to improve/rehabilitate the muscle strength in an elderly
patient, both the physical therapy muscle strengthening exercises and the
electromyographic biofeedback method are equally effective, the BFB-EMG
method having a certain advantage, to maintain and stimulate more the patient's
attention and focus.

Regarding assumptions which we started we were confirmed all three
hypotheses
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Rezumat

Evaluarea eficientei metodei de biofeedback electromiografic in vederea recuperarii
sechelelor posttraumatice musculo-ligamentare de la nivelul membrelor inferioare la
varstnic. Am pornit 1n realizarea studiului meu, cu identificarea si stabilirea incidentei
sechelelor posttraumatice in general si apoi in particular la nivelul membrelor inferioare
si apoi incidenta pe grupe de varsta si sex. Abordarea esantionului de subiecti luat in
studiu, am efectuat-o din punct de vedere tearapeutic, rezultatele fiind apoi prelucrate
statistic in vederea unei interpretiri obiective a datelor obtinute. In urma aplicarii
planurilor de recuperare propuse, cel specific lotului de control (kinetoterapie clasicd) si
metoda specifica lotului experimental (biofeedback), am obtinut o serie de rezulate. Asa
cum obiectivele propuse atat pentru subiectii din lotul experimental cat si pentru cei din
lotul de control au fost obiective pe termen lung si obiective pe termen scurt, de
asemnea am obtinut rezultate imediate si rezultate tardive.

1. Introducere

Biofeedback-ul este un proces care permite individului sa invete cum sa isi
poatda modifica activitatea fiziologica 1n scopul imbunatatirii sanatagii si a
capacitatilor organismului (Anchisi & Gambtto Dessi, 1996).

Acest lucru se realizeaza cu ajutorul unor instrumente/aparate care
masoara activitati fiziologice cum ar fi: undele cerebrale, activitatea cardiaca,
respiratia, activitatea musculard si temperatura cutanatd, aceste aparate oferind
in timp util informatii precise (feed-back) utilizatorului (Basmajian, 1988).

Prezentarea acestor informatii permite realizarea modificarilor fiziologice
in sensul dorit de catre subiect, modificdri care in timp pot fi realizate fara
folosirea continud a unui aparat/instrument de biofeedback (Whitehead,
Wundke, Crotty & Finucane, 2003).

Scopul acestui studiu consta in: Stabilirea eficientei metodei de recuperare
preferentiala de recuperare la pacientii varstnici cu sechele musculo-ligamentare
posttraumatice.

Obiectivele cercetarii au fost urmatoarele:

1. Stabilirea incidentei sechelelor posttraumatice in general si ulterior la
varstnic;
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2. Identificarea criteriilor de selectie a pacientilor si alcatuirea loturilor de
pacienti varstnici cu sechele musculo-ligamentare posttraumatice care pot fi
inclusi in studiu;

3. Stabilirea unui program terapeutic de recuperare adecvat celor 2 loturi
(de control si experimental) in vederea imbunatatirii parametrilor functionali;

4. Evaluarea eficientei metodei de biofeedback electromiografic in
vederea recuperdrii sechelelor posttraumatice musculo-ligamentare de la nivelul
membrelor inferioare la varstnic.

2. Material si metode

Ipotezele cercetarii:

1. Daca folosirea biofeedback-ului vizual/auditiv poate conduce la
cresterea activitatii musculare evidentiatd prin valoarea biopotentialului
inregistrat, atunci la pacientii varstnici cu sechele musculo-ligamentare
posttraumatice se vor obtine cresteri ale fortei musculare intr-un interval de timp
care se va corela cu nivelul cognitiv al pacientului;

2. Daca receptivitatea la stimulii sonori si vizuali este diferitd la
persoanele varstnice, atunci si valorile activitdtii musculare, inregistrate cu
ajutorul dispozitivului de biofeedback si electromiografie (BFB-EMG) in timpul
sedintelor de recuperare a pacientilor cu sechele musculo-ligamentare
posttraumatice, vor fi diferite intre persoane cu aceeasi varsta si acelasi tip de
sechele;

3. Daca metoda biofeedback-ului este functionald la pacientii varstnici,
atunci protocolul de recuperare a fortei musculare la pacientii varstniCi cu
sechele musculo-ligamentare posttraumatice, la care parametrii articulari sunt
semnificativ diminuati si Tmpiedica recuperarea prin metode clasice, poate sa
includa doar aceasta metoda ca alternativa.

Materiale si metodele utilizate Tn cadrul protocolului de cercetare:

Abordarea esantionului de subiecti luat in studiu, am efectuat-o din punct
de vedere tearapeutic, rezultatele fiind apoi prelucrate statistic in vederea unei
interpretari obiective a datelor obtinute.

Subiectii cercetarii

Cercetarea s-a desfasurat in cadrul unui centru de recuperare si asistenta
(Sacile, Pordenone, Italia) pentru varstnici incepand cu anul 2010 si finalizat in
ianuarie 2013. Tn aceasta perioada, am lucrat cu un numar de 350 pacienti, din
care circa 200 au fost cu sechele posttraumatice. Dintre sechelele musculo-
ligamentare posttraumatice identificate, am selectat ulterior un numar de 70 de
pacienti cu varsta cuprinsa intre 70 — 90 ani, cu sechele posttraumatice la nivelul
membrelor inferioare.

Selectarea si Tmpartirea pacientilor in 2 loturi a avut la baza rezultatele
obtinute Tn primul rand la testul psihologic Mini Mental State Examination
(M.M.S.E.) (Folstein, Folstein & Mc Hugh, 1975), (au fost inclusi in studiu doar
pacientii cu un punctaj intre 18 si 24 la M.M.S.E.) dar si o anamneza bine



Slicaru A. C./ Gymnasium

realizatd, etape efectuate in colaborare cu psihologul, medicul terapeut si
intreaga echipa din cadrul centrului de asistenta si recuperare pentru Varstnici.

Algoritmul de selectare a subiectilor inclusi in studiu.

Studiul cuprinde:

- 35 de pacienti constituind lotul de control pe care am aplicat doar
metode kinetoterapeutice clasice (exercitii de mobilizare activa, activa-asistata,
pasiva, automobilizare, exercitii de tonifiere muculard)

- 35 de pacienti constituind lotul experimental pe care am aplicat doar
metoda biofeedback-ului electromiografic (inregistrarea EMG a fost realizata cu
aparatul Biopac® MP150 cu electrozi de suprafata).

3. Rezultate si discutii

In urma aplicarii programelor de recuperare propuse, cel specific lotului
de control (kinetoterapie clasicd) si metoda specificd lotului experimental
(biofeedback), am obtinut o serie de rezulate pe care le-am organizat si expus in
tabelele de mai jos. Asa cum obiectivele propuse atat pentru subiectii din lotul
experimental cat si pentru cei din lotul de control au fost obiective pe termen
lung si obiectve pe termen scurt, de asemnea am obtinut rezultate imediate si
rezultate tardive.

Rezultatele imediate au fost acelea de diminuare a durerii si inflamatiei, de
imbunatatire a amplitudinii articulare si a fortei musculare la nivelul membrelor
inferioare, evidentiate prin valorile obtinute la testele analitice, pe muschii si
articulatiile urmarite.

Rezultatele tardive au fost reprezentate de reducerea gradului de
dependenta in activitatile zilnice, igiend, deplasare, imbunatatirea echilibrului si
reluarea mersului, urcatul/coboratul treptelor si deci obtinerea unor rezultate mai
bune la testele functionale.

Rezultatele evaluarilor initiala si finala pentru fiecare pacient atat din lotul
de control cat si cel experimental, au fost ordonate in cele doua tabele de mai
jos, iar interpretarea statistica reprezentatd prin grafice si tabele In continuare,
reprezentari ce ne conferd o imagine mai clara a eficientei metodelor folosite.

O crestere a fortei musculare si a amplitudinii articulare a condus implicit
la o Tmbunatatire a punctajelor obtinute la testele functionale (Conley, BINA,
Tinetti, Barthel) (Tabel 1, Fig. 1.), deci la o imbunatatire a calitatii vietii si la o
crestere a autonomiei 1n realizarea activitatilor zilnice.

Tabel 1. Valorile medii ale punctajelor obtinute la testele functionale

Conley | BINA Tinetti | Barthel
Lot experimental 2,06 325,14 21,11 17,17
Lot de control 3,66 303,14 18,6 16
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In ceea ce priveste evolutia lotului experimental am evidentiat-0 prin
analiza valorilor obtinute initial si final in timpul sedintelor de recuperare cu
ajutorul aparatului Biopac, valori reprezentate grafic in figura 1.

Evolutia contractiei maxime cvadriceps cu metoda biofeedback

Figura 1. Reprezentarea grafica a evolutiei valorii medii
maxime a contractiei cvadricepsului prin metoda biofeedback

Valorile reprezentate grafic in figura 1, semnifica mediile valorilor
maxime (initial si final) obtinute de cétre pacientii lotului experimental prin
aplicarea metodei BFB — EMG (biofeedback electromiografic).

In urma analizei rezultatelor obtinute la evaluarea MMSE, am observat de
asemenea, o corelatie Intre punctajul obtinut si valorile obtinute la contractia
muschiului cvadriceps cu ajutorul metodei de biofeedback.

Astfel, cu cét valorile testului M.M.S.E. (Mini Mental State Examination)
sunt mai crescute cu atdt pacientul a dat dovada de o capacitate mai mare de
concentrare $i atentie, datoritd careia a putut obtine o contractie mai puternica
prin stimularea acustica sau vizuala de catre aparatul folosit.

Discussions

Alte rezultate Tn domeniu, si anume folosirea metodei BFB-EMG, au fost
obtinute inca din anii ’60 cand Marinacci and Horande (1960) introduc notiunea
de ,reeducare audio-neuro-musculard”, adica feedback-ul in scopul cresterii
fortei in musculatura foarte slaba, sau mai tarziu in 1969, cand Booker, Rubow,
and Coleman, utilizeaza aceeasi tehnicd a biofeedback-ului in scop invers si
anume de inhibare, de relaxare a musculaturii spastice.

Fields and Basbaum, (1978) combina tehnica biofeedback cu stimularea
electrica functionala.
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In toate aceste articole s-a folosit metoda BFB-EMG fie ca metoda de
diagnostic, fie ca metoda de recuperare, pe pacient adult-tanar sau chiar pe alte
grupe musculare.

O alta diferenta intre cercetarea mea si cele anteriaoare, ar fi aceea ca s-a
folosit ca si metoda electrostimularea musculara pe cand in cercetarea de fata
am folosit doar inregistrare electromiografica fara stimulare.

4. Concluzii

Faptul ca frecventa traumatismelor la varstnici este mai mare la membrele
inferioare (21,7% fata de 9,3%), se datoreaza dupa parerea mea, faptului ca, pe
de o parte pacientii din aceasta categorie de varsta prezintd frecvent caderi, iar
pe de alta parte acestia nu presteaza activitati productive in care sunt implicate
membrele superioare, aspect ce caracterizeaza populatia prevarstnicd, cu diferite
ocupatii fizice.

In urma realizdrii acestui studiu, analizind rezultatele si interpretarea
acestora, pot concluziona ca in vederea recuperarii/imbunatatirii fortei
musculare segmentare la un pacient varstnic, sunt eficiente in egalda masura atat
exercitiile kinetoterapeutice de tonifiere muscularda cat i metoda de
biofeedback-electromiografic, metoda BFB-EMG avand un avantaj si anume
acela de a mentine si stimula in mai mare masurd atentia §i concentrarea
pacientului.

Tn ceea ce priveste ipotezele de la care am pornit, au fost confirmate toate
cele trei ipoteze.



