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Abstract

The immobilization in a cast causes perturbations in the circulation, muscle distortion,
retraction of the ligament capsule and adherences. The aim of this paper is to particularize
certain methods and techniques to diminish the post-immobilization sequelae in the lower
limbs. The group of subjects comprised 8 patients with knee injuries, the study being
conducted over the course of 10 months. The assessment methods consisted in using tests
for mobility, strength, stability and ability. The physical therapy intervention consisted in
multiple methods and techniques that, over the course of the treatment were particularized
according to the symptoms of the patients. The general conclusion that can be extracted
from this study is that the use of proprioceptive neuromuscular facilitation in the lower
limbs, during the post-immobilization phase, has beneficial effects on the patients' health,
shortening their rehabilitation period, reducing the risk of complications and contributing
to the consolidation of the positive results.

1. Introduction

Amongst all knee joints, the most frequently injured are the medial collateral
ligament and the anterior cruciate ligament. The most frequent mechanism that
injures the knee ligaments is a medial inward force, usually accompanied by an
external rotation and flexion (Johnston, 2006, p. 2571). In such cases, the medial
collateral ligament is usually injured, followed by the anterior cruciate ligament,
and then by the medial meniscus.

The second most frequent injuring mechanism is an external force affecting
usually the medial collateral ligament, the anterior cruciate ligament or both. The
anterior or posterior forces and the hyperextension usually result in the injury of
anterior cruciate ligaments. Weight carrying and rotation at the moment of injury
predispose to meniscus injuries (Simon, 2006, p. 2572). Two-three weeks of
immobilization can cause muscle mass loss up to 5-10% associated with a strength
decrease up to 10-20% (de Boer et al., 2007, p. 241; Glover et al., 2008, p. 6050).

Sommer mentions a study on the importance of muscles around the knee for
the static and dynamics of the whole body. The author proved through the
measuring of the knee muscle strength in various body positions the great influence
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of the cervical area, pelvic area and especially the thoracic and lumbar area on the
body movement (Sommer, 1988, p. 387). Saltin and Gollnick (2011) proved that
"after a few weeks of training, modifications occur in the properties of muscle
fibers, which means changes in their typology. Reversely, under pathological
conditions (e.g. heart failure) there is muscle deconditioning due to the absence of a
certain level of physical activity that translates in the increase of type Il (b) fibers"
(Sullivan, Green, & Cobb, 1990, p. 520).

Muscle strength is only indirectly a function of the type of muscle fiber, in
the sense that some fibers have larger diameters, with more myofibrils, thus less
transversal bridges (Sbenghe, 2008, p. 196). A quick and effective rehabilitation of
the muscle mass and strength is crucial for the patients in the post-immobilization
period (Hvid et al., 2010, p. 1630), even though there is a small number of studies
regarding the molecular influence on the muscle mass in this phase (Jones et al.,
2004, p. 1025).

Active physical therapy used to rebuild muscle strength, not only in the
quadriceps but also in the hamstrings, is becoming less and less analytical and
more global, directed in the sense of rebuilding the lower limb muscle fibers. The
work is done on an open muscle chain, against a manual resistance and using fully
the peripheral and central neuromuscular facilitation elements (Kiss, 2002, p. 160).
Thus, by knowing the exciting flows converging toward a group of motor neurons
that contract a certain muscle, and by also using the nearby stimulating sources,
one can strengthen their response, and increase the time of the membrane potential
from 0.5-1 ms to 10-15 ms. This is what happens in the proprioceptive
neuromuscular facilitation methods (Kabat & McLeod, 1959).

2. Material and methods

The hypothesis that started this study was: if the application of proprioceptive
neuromuscular facilitation (PNF) techniques in treating the lower limb post-
immobilization sequelae contributes to the improvement of motor.

The research was conducted on a group of 8 male subjects diagnosed with
knee ligament tears that needed surgery. The immobilization in these cases was
done with adjustable orthoses, and the physical therapy intervention has started
approximately two-three weeks after the surgery. As one can see in Table 1, the
patients were selected from various social environments, being of a close age, each
of them benefiting from 12-15 physical therapy sessions until the complete
rehabilitation of their motor control, performed three times per week, with one or
two days break between them, to prevent muscle fatigue.

During the break, the patients performed an exercise program adapted to
each one's symptoms. The methods and techniques applied during the treatment
were carefully particularized and individualized according to the subjects'
reactions, both during and over the course of the treatment or sessions.
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Table 1. The group of subjects

No. Initials Gender Age Clinical diagnosis Profession
Left knee anterior cruciate Combuter
1. B.D. M 38 ligament with sprain and partial o err;tor
tear (Operated) P
Right knee anterior cruciate
2. M.1. M 42 ligament injury, patella tear Public clerk
(Operated)
Proximal deinsertion of the right
3. R.A. M 35 knee anterior cruciate ligament Works in sales
(Operated)
Left knee anterior cruciate
4 G.G. M 40 ligament tear (Operated) Sales person
Left knee anterior cruciate
> M.E. M 3 ligament tear (Operated) Manager
6. VA M 36 F_Zlght knee anterior cruciate Electrician
ligament tear (Operated)
7 MA. M 43 L_eft knee anterior cruciate Architect
ligament tear (Operated)
8. oP. M 27 Right knee anterior cruciate Athlete

ligament tear (Operated)

For the assessment, the following were used: The WOMAC (Western Ontario
and McMaster Universities) score (WOMAC Osteoarthritis Index, 2016), the joint and
muscle assessment (Balint, 2007, p. 27), the functional index of the lower limb
(Manole & Manole, 2009, pp. 84-85).

Following the assessment, a functional diagnosis for each patient was
established, and the following symptoms were observed: pain, edema, a pain reflex
position of the injured limb, muscle hypertrophy and hypotonia in the thigh and
calf, a stiffness of the knee joint post-immobilization during flexion, poor stability
and coordination. The physical therapy intervention objectives were as follows: to
diminish pain in the ligament and tendon insertions; to drain the edema; to shrink
the scars; to improve the joint mobility; to correct the agonist-antagonist muscle
imbalance; to improve muscle strength; to increase joint stability and controlled
mobility; to improve the static and dynamic balance; to improve the dexterity.

What follows is a general treatment scheme, adapted for each subject.

In order to diminish pain and prevent tendinous, ligamentous and muscular
adherences, deep tissue massage was applied to the extensor muscles of the knee
(the quadricipital tendon, the lateral edges of the vastus muscles, the patellar
tendon), to the internal lateral ligament, to the capsule of the superior fibular-tibial
joint, and to the hamstrings, while for the reduction of the edema, the lymphatic
drainage was used. In order to improve joint mobility, various techniques were
introduced progressively in the treatment. Initially, the patient performed several
active mobilizations of the knee, flexion-extension, in order to establish the existent
degree of mobility, and not to injure certain capsular-ligamentous structures during
the following techniques. There was a gradual progress toward passive-active
mobilizations, then passive mobilizations up to the point of pain, obtaining this
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way a greater range of motion. The patient was put into lateral recumbent position,
thus avoiding the action of the gravity on the injured limb.

The proprioceptive neuromuscular facilitation techniques were introduced in
the treatment, using the following scheme: rhythmic initiation (RI) — hold-relax
(HR) the agonist and then the antagonist variant — contract-relax (CR), aiming to
increase the knee flexion. In order to correct the muscle imbalances, agonist-
antagonist, and in order to improve muscle strength, the following facilitation
techniques were used: slow reversal (SR), slow reversal hold (SRH), and agonistic
reversals (AR), on the hypotonic muscle groups (quadriceps-hamstrings, abductor-
adductor muscles, plantar-dorsal flexor muscles).

In order to increase joint stability and to improve static and dynamic balance,
the isometric contraction in the shortened area (ICS) — alternating isometrics (Als)
— rhythmic stabilization (RS) were used in several positions (lateral recumbent,
bent knee, sitting on a gymball, quiet standing). The PNF techniques that were
previously described were applied analytically, on each injured muscle group, and
globally, on Kabat diagonals, over the entire pivot range of the knee. Also, in order
to improve dexterity, resisted progression (RP) and normal timing (NT) were used
in the quiet standing position. Normal timing aimed to rehabilitate the fine motor
skills, the patient going through various applicative tracks, the movements being
directed with manual resistance. Resisted progression was performed on various
walking directions (forward, backward, sideways), the grips being on the hips and
shoulders. During the intervention, the motor control stages were followed, and the
techniques were adapted initially in the first sessions up to the point of pain, in
order to avoid injuring the affected structures, then progressively up to the limit of
pain endurance.

3. Results and Discussions

This sub-chapter analyzes the results recorded by the subjects, and calculates
the averages of the results recorded after the initial and final assessment.

RA. G.G. M.E V.A. M.A. O.P.

Figure 1. Graphical representation of the WOMAC Index results, for
the group of subjects

The values recorded in the tables have emphasized several aspects regarding
the effectiveness of the proprioceptive neuromuscular facilitation techniques in
treating the post-immobilization sequelae.
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In regards to the WOMAC Index results, one can see in Figure 1 an
improvement of functional parameters for entire group of patients, with an
optimum score between 10-12 points. So, initial outcomes reveal that all patients
had an exacerbated pain during walking on uneven ground, at stair climbing and
during the night, the highest values being recorded by B.D and M.l patients (20
points). After applying custom treatment, with the decrease in postoperative
symptoms and recovery of the motion control, we observe a decrease of the values
for each patient, but the best outcomes were recorded by R.A, G.G., M.E. and
M.A., with a difference of 12 points toward initial results.

Results of the joint assessment

Knee joint assessment

180 -
160
140 A
120 4
100 4

Figure 2. Knee joint assessment for the group of subjects

Table 2. Muscle assessment results

Tested Results Subjects / values
muscles B.D. M.L RA. G.G. M.E. V.A. M.A. O.P.
lliopsoas 1.T. 4 3 3 3 4 4 3 3
F.T. 5 5 5 5 5 5 5 5
Gluteus 1.T. 3.66 3.66 3.66 3 4 3 3 3.66
F.T. 5 5 5 5 5 5 5 5
Pertrochanteric I.T. 3.66 3.66 3.33 3 3 3.33 3 3.66
muscles F.T. 5 5 5 5 5 5 5 5
Quadriceps 1.T. 3.66 3 3.66 3 4 3 3 3.66
F.T. 45 45 45 5 45 5 5 45
Hamstrings 1.T. 4 3 4 3 4 3 3 3.66
F.T. 45 45 45 5 45 5 5 45
Tensor fascia 1.T. 3 3 3 3 3 3 3 3
lata F.T. 5 5 5 5 5 5 5 5
Adductor 1.T. 3 3 3 3 3 3 3 3
muscles F.T. 4.66 45 5 5 5 4.66 4.66 5
Triceps surae 1.T. 3 3 3.66 3 3 3 3 3
F.T. 5 5 5 5 5 5 5 5
Tibialis I.T. 4 3 4 3 4 3 3 3
anterior F.T. 5 5 5 5 5 5 5 5
Peroneus I.T. 4 3 4 3 4 3 3 3
muscles F.T. 5 5 5 5 5 5 5 5
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Specific sequelae occurred after the orthosis immobilization, which led to a
diminished mobility especially during flexion. Initially, during tests the data
showed the mobility deficit. Thus, patients with the lowest flexion were M.E. and
0O.P. (20-25 °), and M.I patient had the smallest mobility in both directions (25° on
flexion and 115 ° on extension).

The final results recorded for each subject showed that at the end of the
treatment, using particularly the facilitation techniques, the range has been
improved during flexion movement with 113-115° for R.A., B.D., M.E. and V.A,
by 120-125° for M.I, respectively for G.G. with 113° and 100° for M.A and O.P,
and during extension movement with10-15° for R.A., M.E, V.A., M.A. and O.P.,
with 20° for B.D, and 28° for M.I.

Previously, the muscle assessment results were presented, showing an
improvement of muscle strength up to the maximum value of 4.5 - 5 in the entire
group, according to the manual muscle examination. By analyzing outcomes, we
found that the lowest strength were recorded by M.I, G.G, and M.A. with values
between 3-3,66 points, represented 50-70% from entire strength, which means they
were able to move their limb against gravity on the whole amplitude. After
applying the recovery program, increasing the movement control, was recorded an
increase until 4,5-5 points, representing 90-100% from entire strength, this fact
being materialized by the ability of patients to move their limb in full amplitude,
against gravity and maximum distal resistance.

Results of the lower limb functional index testing

BT
OFT

Figure 3. Graphical representation of the Functional Index results, for
the group of subjects

Figure 3 illustrates the functional index of the injured lower limb, the data
being the result of a calculation between all numerical indices for each item of the
test. As seen above, the initial data are poor, which indicates sequelae in the limb,
such as: pain or unease when standing up or during daily life activities, mobility
deficit, joint instability on various surfaces, during walking or stair climbing,
reduction of the walking perimeter. The final data shows a good progress, between
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23 and 27 points out of a maximum 29. The best progress was recorded by subject
RA, with 15 points, followed by BD, with 15 points, and MI, with 13 points.

Discussions

Zalta (2008) published an article in the International Journal, "Therapeutic
Massage and Bodywork" that proves the effectiveness of massage in reducing post-
ligamentoplasty femoral-patellar pain. The symptoms of the anterior cruciate
ligament tear are pain in the femoral-patellar joint and in the vastus medialis and
vastus lateralis muscles. The treatment applied consisted in lymphatic drainage,
myofascial release, and deep tissue massage. The tests used were: the pain scale,
the muscle testing and the joint assessment. The massage therapy started 4 days
after the arthroscopy and lasted 10 weeks.

The results confirm the hypothesis of the study, proving that "pain was
reduced after 6 massage sessions, joint mobility has improved by 6 degrees, and the
circumference of the knee has diminished by 2.75 cm, due to the lymphatic
drainage. The electromyography showed that muscle tone has increased after a few
treatment sessions, the subjects being able to return to their pre-trauma physical
activities (Zalta, 2008). Shaffer, Okereke, Esterhai and Elliott (2000) published an
article in the "Physical Therapy" journal, proving the effects of the post-
immobilization physical therapy intervention in patients with ankle and knee
fractures.

The group of subjects consisted of 10 patients with ankle fractures after 8
weeks of immobilization. The muscle strength testing was done using the
dynamometer, at various time periods - after 1 week, after 5, and after 10 weeks.
After 10 weeks of physical therapy intervention the joint mobility has improved in
all movements, and the reflex pain position was diminished.

Also, the muscle strength and endurance, and the controlled skills were
significantly improved. Thus, the conclusion of the study was that the early use of
physical therapy reduces post-immobilization sequelae, contributing to a fast
rehabilitation of the patients (Shaffer et al., 2000).

4. Conclusions

At the end of the research, it can be said that the initial hypothesis was
confirmed, this resulting from the study on the 8 cases that were presented.

The general conclusions that can be drawn from this study are the following:

The use of the Kabat method and of the proprioceptive neuromuscular
facilitation techniques on the lower limb during the post-immobilization stage has
had beneficial effects on the progress of the patients' health, shortening their
rehabilitation time, reducing the risk of complications, and contributing to the
consolidation of the positive results.

The physical therapy intervention had beneficial effects also on the mental
state of the patients, because the rehabilitation was faster and they were able to
return to their socio-professional activities faster.
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_ Eficienta Facilitarii Neuromusculare Proprioceptive Privind
Imbunatatirea Controlului Motor de la Nivelul Membrelor Inferioare
Postimobilizare

Popa Cristina-Elena?
YUniversitatea “Vasile Alecsandri” din Bacdu, Calea Mdrdsesti 157, 600115, Romadnia

Cuvinte cheie : traumatism, sechele, mobilitate, stabilitate, abilitate
Rezumat:

Imobilizarea in aparat gipsat atrage dupa sine perturbdri ale circulatiei, alterari ale
muschilor, retractii ale capsulei ligamentare si aderente. Scopul prezentei lucrari 1l
reprezintd particularizarea unor metode si tehnici in vederea diminudrii sechelelor
postimobilzare de la nivelul membrelor inferioare. Lotul de subiecti a fost alcatuit din 8
pacienti cu afectiuni la nivelul genunchiului, studiul desfasurandu-se pe o perioada de 10
luni de zile. Metodele de evaluare utilizate au constat in folosirea testelor pentru
mobilitate, fortd, stabilitate si abilitate. Interventia kinetoterapeutica a fost alcatuita dintr-o0
suitd de metode si tehnici care pe parcursul tratamentelor au fost particularizate in functie
de simptomatologia pacientilor. Concluzia generald, ce se poate extrage din studiul
efectuat, este cd, utilizarea facilitarii neuromusculare proprioceptive la nivelul membrului
inferior, faza postimobilizare, are efecte benefice asupra evolutiei starii de sdnatate a
pacientilor, perioadei de recuperare (in sensul scurtdrii acesteia), reduce riscul aparitiei
complicatiilor si contribuie la consolidarea rezultatelor pozitive obtinute.

1. Introducere

Dintre structurile articulatiei genunchiului, cel mai frecvent afectate de
leziuni sunt ligamentele colateral medial si Incrucisat anterior. Cel mai frecvent
mecanism pentru lezarea ligamentelor genunchiului este o fortd mediald, spre
interior, de obicei acompaniatd de o rotatie externd si flexie (Johnston, 2006, p.
2571). Tn astfel de cazuri, ligamentul medial colateral este de obicei lezat, urmat de
ligamentul incrucisat anterior §i apoi de meniscul medial. Urmatorul mecanism
lezional ca frecventa este o fortd externd, afectand de obicei ligamentul colateral
lateral, ligamentul incrucisat anterior, sau pe ambele. Fortele anterioare sau
posterioare si hiperextensia au de obicei ca rezultat lezarea ligamentelor
incrucisate. Purtatul de greutati si rotatia Tn momentul predispun la leziuni ale
meniscurilor (Simon, 2006, p. 2572). Doua-trei saptamani de imobilizare poate
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cauza pierderi de masa musculara de pana la 5-10%, asociate cu scaderea fortei de
pana la 10-20% (Boer et al, 2007, p. 241; Glover et al., 2008, p. 6050). Sommer
aduce in discutie un studiu asupra importantei musculaturii din jurul genunchiului
in statica si dinamica intregului corp.

Autorul a demonstrat prin masurarea fortei musculaturii genunchiului in
diverse pozitii ale corpului, influenta mare a zonei cervicale, a pelvisului si mai
ales a zonei toracice si lombare asupra motricitdtii corpului (Sommer, 2002, p.
387). Saltin and Gollnick (2011) demonstreaza ca "dupa cateva sdptamani de
antrenament apar modificari ale proprietatilor fibrelor musculare, ceea ce Inseamna
schimbare de tipologie. Invers, in conditii patologice (ex. insuficientd cardiaca)
apar deconditionari musculare datoritd absentei unui anumit nivel de activitate
fizica care se traduce prin cresterea proportiei de fibre tip II (b)" (Sullivan, Green,
& Cobb, 1990, p. 520).

Forta musculara nu este o functie a tipului de fibra musculara decat indirect,
in sensul cd unele fibre au diametre mai largi, avand mai multe miofibrile, deci mai
multe punti transversale (Sbenghe, 2008, p. 196).

O reabilitare rapida si eficientd a masei musculare si a fortei este de o
importanta esentiala pentru pacientii aflati in perioada postimobilizare ( et al.,
2010, p. 1630), cu toate cd existd un numdr mic de studii privind influenta
moleculara asupra masei musculare in aceasta faza (Jones et al., 2004, p. 1025).

Kinetoterapia activd destinatd refacerii fortei musculare, nu numai a
cvadricepsului, ci si a ischiogambierilor, devine din ce in ce mai putin analitica si
mai mult globald, dirijatda in sensul refacerii catenelor musculare ale membrului
inferior. Se lucreaza in lant muscular deschis, impotriva unei rezistente manuale si
cu folosirea din plin a elementelor de facilitare neuro-musculara periferica si
centrala (Kiss, 2002, p. 160).

Cunoscand deci debitele aferente excitatoare care converg catre un grup de
neuroni motori, ce efectueaza contractia unui anumit muschi, folosind si sursele
stimulatoare de vecinatate, se poate intari raspunsul acestora, marind astfel timpul
potentialului de membrana de la 0,5- 1 ms la 10-15 ms. Este ceea ce se intampla in
metodele de facilitare proprioceptiva (Kabat & McLeod, 1959).

2. Material si metode

Ipoteza de la care am pornit in realizarea acestui studiu a fost urmatoarea:
daca aplicarea tehnicilor de facilitare neuromusculare proprioceptive (FNP) in
tratamentul sechelelor postimobilizare de la nivelul membrului inferior, contribuie
la Tmbunatatirea controlului motor.

Cercetarea s-a efectuat asupra unui lot de 8 subiecti de sex masculin,
diagnosticafi cu rupturi ligamentare la nivelul articulatiei genunchiului, Tn urma
carora au suferit interventii chirurgicale. Imobilizarea, in aceste cazuri a fost
realizatd prin orteze reglabile, iar interventia kinetoterapeutica a inceput la
aproximativ doua-trei saptamani postoperator.

Se observa din tabelul nr.1 cd pacientii au fost selectati din medii sociale
diferite, varste apropiate, fiecare beneficiind de aproximativ de 12-15 sedinte de
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kinetoterapie, pana la recuperarea aproape completa a controlului motor, efectuate
cu o frecventd de trei pe saptimana, cu o zi sau doud pauza, pentru a preveni
oboseala musculari. In perioada de pauzi, pacientii au urmat un program de
exercitii fizice adaptat in functie de simptomatologie.

Metodele si tehnicile aplicate pe parcursul tratamentului au fost atent
particularizate si individualizate In functie de reactiile subiectilor, atat la inceputul
tratamentului sau a sedintelor, cat si pe parcurs.

Tabel 1. Lotul de subiecti

Nr.

ort Initiale  Sex  Varsta Diagnostic clinic Profesie

Ligament incrucisat anterior cu
1. B.D M 38 aspect de intindere si ruptura partiala Operator IT

genunchi stg. (Operat)

Leziune ligament incrucisat anterior,

2. M.1. M 42 leziune condrala (fisurd) patelara Funljéll(i)gar
genunchi dr. (Operat) P
Dezinsertia proximala a ligament

3. R.A. M 35 incrucisat anterior genunchi dr. Comerciant
(Operat)
Ruptura de ligament incrucisat Ao

4 G.G M 40 anterior genunchi stg.(Operat) Agent vanzdri

5 M.E M 35 Ruptl_lra de llgarqent incrucisat Manager
anterior genunchi stg.(Operat)

6. VA M 36 Ruptl_lra de llgament incrucisat Electrician
anterior genunchi dr.(Operat)
Ruptura de ligament Incrucisat :

7 M.A. M 43 anterior genunchi stg.(Operat) Arhitect

8 op. M 27 Ruptura de ligament Incrucisat Sportiv

anterior genunchi dr.(Operat)

Pentru evaluare, am utilizat: Scorul WOMAC (Western Ontario and
McMaster Universities) (WOMAC osteoarthritis index, 2016), bilantul articular,
muscular (Balint, 2007, p. 27), Indicele functional al membrului inferior (Manole
& Manole, p.84-85).

In urma evaluarii, am stabilit diagnosticul functional pentru fiecare pacient in
parte, insd ca si simptome privind lotul de subiecti am remarcat: prezenta durerii, a
edemului, pozitie reflex antalgicd a membrului inferior afectat, hipotrofie si
hipotonie musculard pe regiunea coapsei si a gambei, redoare a articulatiei
genunchiului postimobilizare pe miscarea de flexie, stabilitate si coordonare
deficitare. Obiectivele interventiei kinetoterapeutice au fost urmatoarele:
diminuarea durerii de la nivelul insertiilor ligamentare si tendinoase; drenarea
edemului; asuplizarea cicatricilor; imbunatatirea mobilitatii articulare; corectarea
dezechilibrelor musculare, agonisti-antagonisti; imbunatatirea fortei musculare;
cresterea stabilitatii articulare si a mobilitatii controlate; Tmbunatatirea echilibrului
static si dinamic; Tmbunatatirea abilitatii.

In continuare, am detaliat o schema generald de tratament, pe care insi am
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adaptat-o pentru fiecare subiect in parte, urméand etapele controlului motor.

In scopul diminuarii durerilor si a prevenirii aparitiei aderentelor tendinoase,
ligamentare si musculare am aplicat masajul transversal profund la nivelul
aparatului extensor al genunchiului (tendonul cvadricipital, marginile laterale ale
vastilor, tendonul rotulian), al ligamentului lateral intern, pe capsula articulatiei
peroneo-tibiale superioare si la nivelul muschilor ischiogambieri, iar pentru
reducerea edemului am folosit drenajul limfatic.

Pentru imbunatatirea mobilitatii articulare am introdus progresiv diferite
tehnici in tratament. Initial, pacientul a executat cateva mobilizari active ale
genunchiului pe flexie-extensie, pentru a afla gradul de mobilitate existent, si
pentru a nu leza unele structuri capsulo-ligamentare in momentul utilizarii
urmatoarelor tehnici. Treptat, am trecut citre mobilizarile pasivo-active, si apoi,
progresiv, catre mobilizari pasive pand la aparitia durerii, obtinandu-Se in acest
mod un grad de amplitudine mai mare.

Pacientul a fost pozitionat in decubit lateral, astfel evitdndu-se actiunea
gravitatiei asupra membrului afectat. Am introdus in tratament tehnicile de
facilitare neuroproprioceptive, utilizand urmatoarea schema: initiere ritmica (IR) —
relaxare-opunere (RO) varianta agonistica si apoi antagonistica — relaxare-
contractie (RC) cu scopul de creste flexia genunchiului. Pentru corectarea
dezechilibrelor musculare, agonisti-antagonisti, si pentru Tmbunatatirea fortei
musculare am folosit urmatoarele tehnici de facilitare: inversare lenta (IL),
inversare lenta cu opunere (ILO) si inversare agonistica (1A) pe grupele musculare
hipotone (cvadriceps-ischiogambieri, abductori-adductori, flexori plantari-dorsali).
Pentru a creste stabilitatea articulard si pentru a imbundtiti echilibrul static si
dinamic am realizat din diferite pozitii (decubit lateral, cavaler servant, asezat pe un
gymball, ortostatism), contractia izometrica in zona scurtatd (CIS) — izometria
alternata (IzA) — stabilizarea ritmica (SR).

Aceste tehnici FNP descrise mai sus le-am aplicat atat pe schema analitica, pe
fiecare grup muscular afectat, cat si in schema globala pe diagonale Kabat pe toata
amplitudinea cu pivot genunchi. De asemenea, in scopul Imbunatatirii abilitatii, am
utilizat progresia cu rezistenta (PR) si secventialitatea normala (SN), din pozitia de
ortostatism. Secventialitatea normald a vizat recuperarea motricitatii fine, pacientul
urmand diferite parcursuri aplicative, miscarile fiind dirijate cu rezistenta manuala.

Progresia cu rezistenta s-a realizat pe diferite directii de mers (mers inainte,
inapoi, lateral), prizele fiind aplicate atat la nivelul bazinului cat si la nivelul
umerilor. In cadrul interventiei, am respectat etapele controlului motor si am
adaptat tehnicile initial, in primele sedinte pana la aparitia durerii pentru a evita
lezarea structurilor afectate, apoi progresiv, pana la limita suportabilitatii durerii.

3. Rezultate si discutii

In acest subcapitol, au fost analizate rezultatele obtinute de la intregul lot de
subiecti si s-au calculat mediile aritmetice dupa evaluarea initiald si finald. Valorile
consemnate in tabele au scos in evidentd o suitd de aspecte privind eficienta



ISSUE 1, VOL. XVIII / 2017

tehnicilor de facilitarea neuroproprioceptive in tratamentul sechelelor
postimobilizare.

Figura 1. Reprezentarea grafica a rezultatelor Indexului WOMAC,
lotul de subiecti

In ceea ce priveste rezultatele Indexului WOMAC, se observa din figura nr.1
ca subiectii B.D. si M.I. prezentau initial durere exacerbatd in timpul mersului, la
urcatul scarilor, noaptea, incadratd cu un maximum de 20 de puncte. La testarea
finala, trei dintre subiecti respectiv B.D., M.L.si O.P.au Inregistrat cea mai buna
evolutie cu o diferentd de 10-11 puncte.

In ceea ce priveste rezultatele Indexului WOMAC, se observi din figura nr.1
o imbunatatire a parametrilor functionali pentru intreg lotul de subiecti, cu un
punctaj optim cuprins intre 10-12 puncte. Astfel, rezultatele initiale releva faptul
ca, toti subiectii prezentau durere exacerbatd in timpul mersului pe teren denivelat,
la urcatul scarilor si pe timpul noptii, cele mai mari valori inregistrandu-le pacientii
B.D. si M.I. (20 puncte). Tn urma tratamentului particularizat, o dati cu diminuarea
simptomatologiei postoperatorii si refacerea controlului motor, se constatd 0
scadere a valorilor pentru tofi subiectii, insa cel mai bune rezultate au fost obtinute
de pacientii R.A., G.G., M.E. si M.A., cu o diferenta de 12 puncte fatd de testarile
initiale.

Rezultatele bilantului articular

Bilant articular genunchi
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Figura 2. Bilantul articular la nivelul genunchiului pentru lotul de subiecti



Popa C.E./ Gymnasium

In urma imobilizirii cu ajutorul ortezelor, s-au instalat sechelele specifice,
ceea ce au condus la o diminuare a mobilitdtii pe directia de flexie in special. Initial
n urma testelor s-au obtinut date ce atestau deficitul de mobilitate. Astfel, pacientii
cu cea mai redusa flexie au fost M.E. si O.P. (20-25°), iar subiectul M.I. a avut cea
mai redusa mobilitate pe ambele directii (25° pe flexie si 115° pe extensie)

Rezultatele finale inregistrate pentru fiecare subiect, releva faptul ca, la
sfarsitul tratamentului utilizandu-se in mod particular tehnicile de facilitare
specifice, amplitudinea s-a imbunatatit pe miscarea de flexie cu 113°-115° pentru
R.A., B.D., M.E. si V.A,, 120°-125° pentru M.L., respectiv G.G. 113° si 100° pentru
M.A.si O.P., iar pe extensie cu 10°-15° pentru subiectii R.A., M.E., V.A., M.A. si
O.P., 20° pentru B.D. si 28° pentru M.I.

Tabel 2. Rezultatele Bilanfului muscular

Muschii Subiecti / valori

. Rezultate
testati BD MI RA GG. ME VA MA OP.
lliopsoas T 4 3 3 3 4 4 3 3
TF 5 5 5 5 5 5 5 5
Fesieri T. 366 3,66 3,66 3 4 3 3 3,66
TF 5 5 5 5 5 5 5 5
Pelvi- T 366 366 333 3 3 3,33 3 3,66
trohanterieni T.F 5 5 5 5 5 5 5 5
ari T 3,66 3 3,66 3 4 3 3 3,66
Cvadriceps TF 45 45 45 5 45 5 5 45
Ischio- T. 4 3 4 3 4 3 3 3,66
gambieri TF 45 45 45 5 45 5 5 45
Tensorul T 3 3 3 3 3 3 3 3
fasciei lata TE 5 5 5 5 5 5 5
Adductori T 3 3 3 3 3 3 3 3
TF 466 45 5 5 5 466 4,66 5
. T 3 3 3,66 3 3 3 3 3
Triceps sural
TF 5 5 5 5 5 5 5 5
Tibial T. 4 3 4 3 4 3 3 3
anterior TF 5 5 5 5 5 5 5 5
Peronieri T 4 3 4 3 4 3 3 3
TF 5 5 5 5 5 5 5 5

Anterior, sunt prezentate valorile Bilantului muscular ce arata o imbunatatire a
fortei musculare aproape de maximum la nivelul intregului lot, conform examinarii
musculare manuale. In urma interventiei si a imobilizarii, toti subiectii au prezentat
dezechilibre musculare pe intreg membrul inferior afectat.

Analizand toate rezultatele, se constatd ca forta cea mai redusa initial au avut-0
pacientii M.I., G.G. si M.A. cu valori intre 3 si 3,66 puncte, reprezentand 50-70% din
totalul fortei, ceea ce inseamnd cd erau capabili sd efectueze miscari pe toatd
amplitudinea impotriva gravitatiei, insa fara mijloace rezistive.
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In urma interventiei, prin cresterea controlului motor se constata pentru intreg
lotul de subiecti, o crestere pana la 4,5-5 puncte, reprezentdnd 90-100%, fapt
concretizat prin abilitatea pacienfilor de a efectua miscarile pe toatd amplitudinea,
impotriva gravitatiei i a unei rezistente maximale cit mai distal situata.

Rezultatele Testarii indicelui functional al membrului inferior

ET.I
OT.F

11 1 10 fI—11

B.D. M.I RA. GG ME VA MA. OP

Figura 3. Reprezentarea grafica a rezultatelor Indicelui functional,
lotul de subiecti

Figura 3 ilustreaza Indicele functional al membrului inferior afectat, datele
fiind obtinute in urma unui calcul al tuturor indicilor numerici specifici fiecarui
item din test. Dupa cum se observa mai sus, datele initiale sunt mai slab cotate,
ceea ce indica sechele la nivelul membrului cum ar fi: durere la ridicarea in
ortostatism sau in activitatile cotidiene, deficit de mobilitate, instabilitate articulara
pe diferite suprafete, in timpul mersului sau urcatul scarilor, reducerea perimetrului
de mers. Din datele finale reiese un progres destul de bun cuprins intre 23-27
puncte, luand in calcul faptul ca punctajul maxim este 29. Progresul cel mai mare 1-
au inregistrat subiectii R.A. si B.D., de 15 puncte, urmat de M.I., cu 13 puncte.

Discutii

Zalta (2008) a publicat un articol in Revista , Therapeutic Massage and
Bodywork” prin care demonstreaza eficienta masajului in diminuarea durerii post-
ligamentoplastie femuro-patelara. Ca si simptomatologie, ruptura ligamentului
incrucisat anterior determind durere 1n articulatia femuro-patelard si la nivelul
muschilor vastului medial si lateral. Tratamentul aplicat a constat in drenaj limfatic,
masaj miofascial si transversal profund.

Testele utilizate au fost: scala de durere, testing-ul muscular si bilantul
articular. Interventia prin masaj a inceput la 4 zile post-chirurgical si a durat 10
saptamani. Rezultatele confirma ipoteza studiului, demonstrandu-se ca "durerea s-a
redus dupd 6 sedinte de masaj, mobilitatea articulard s-a Tmbunatatit, iar
circumferinta genunchiului s-a diminuat cu 2,75 cm. La electromiografie s-a
constatat ca tonusul muscular a crescut dupa cateva sedinte de tratament, subiectii
revenind la activitatile fizice dinaintea traumatismului (Zalta, 2008).
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Shaffer, Okereke, Esterhai, and Elliott (2000) au publicat un articol n revista
»Physical Therapy”, demonstrand efectele interventiei kinetoterapeutice
postimobilizare la pacientii cu fracturi la nivelul gleznei si piciorului. Lotul de
subiecti a fost constituit din 10 pacienti cu fracturi la nivelul gleznelor dupa 8
sdptamani de imobilizare.

Testarea fortei musculare a fost realizata cu dinamometrul, in diferite
perioade — dupa 1 saptaimana, 5 si apoi 10 saptamani. Dupa 10 saptamani de
Kinetoterapie, s-a imbunatatit mobilitatea articulara pe toate miscarile, iar pozitia
reflex antalgicd a fost diminuatd. De asemenea forta, rezistenta musculard si
abilitatile controlate au fost semnificativ crescute. Astfel, concluzia studiului este
ca, aplicarea precoce a Kinetoterapiei, reduce sechelele postimobilizare, contribuind
la refacerea mai rapida a pacientilor (Shaffer et al., 2000).

4. Concluzii

In urma cercetarii efectuate si a rezultatelor obtinute, se poate afirma ca
8 cazuri prezentate.

Concluziile generale, ce se pot extrage din studiul efectuat, sunt urmatoarele:

Utilizarea metodei Kabat si aplicarea tehnicilor de facilitare
neuroproprioceptive la nivelul membrului inferior, faza postimobilizare, au avut
efecte benefice asupra evolutiei stdrii de sandtate a pacientilor, perioadei de
recuperare (in sensul scurtdrii acesteia), au redus riscul aparitiei complicatiilor si
au contribuit la consolidarea rezultatelor pozitive obtinute.

Interventia kinetoterapeuticd a avut efecte benefice si asupra psihicului
pacientilor, intrucat recuperarea s-a realizat mai rapid si acestia si-au putut relua
activitatile socio-profesionale intr-un timp mai scurt.



