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I. GENERAL REPORTS

UNDELE DE SOC EXTRACORPOREALE

Gina Galbeaza, Delia Cinteza,
Dana Poenaru, Victorita Marcu,
Simona Popescu, Sebastian
Diaconescu, Augustin Dima

INRMEB, CrLinica IV

REezumAT:

Prezentul articol urmareste o trecere in revista

a studiilor existente in literatura de specialitate
privitoare la undele de soc. De la descoperirea
lor in urma cu cateva decenii si pana la utilizarea
in afectiunile musculo-scheletale (1994)
mecanismele intime de actiune ale undelor de
soc la nivelul organismului uman si animal

nu au fost studiate. Incepand cu anul 1994
exista un numar mare de lucrari in literatura de
specialitate insa compararea acestora este extrem
de dificila deoarece pe de o parte metodologia de
lucru difera iar pe de alta parte efectele depind si
de tipul de aparat utilizat.

CUVINTE CHEIE:

unde de soc extracorporeale, unde de soc radiale,
tendinite, fasciita plantara, osteonecroza,

ulcere cutanate

Undele de soc sunt unde acustice. Ele au fost initial utilizate in medicina in urma
cu aproximativ 20 de ani in litiaza renala revolutionand tratamentul acesteia. In
cursul tratamentului pentru dezintegrarea calculilor ureterali jos situati s-a observat
ca au efecte si asupra osului. Studiile in vivo derulate ulterior au demonstrat ca acest
tip de unde au efect de stimulare a osteoblastelor. La doze intre 10-20% din cele
folosite in tratamentul litiazei renale aceasta forma de terapic este din 1994 utilizata
si in tratamentul a numeroase afectiuni musculo-scheletale, in special in tendinite si
entezopatii dar si in pseudartroze si necroze avasculare ale capului femural. Ulterior
a aparut si unda de soc radiala (tESWT) care difera in parte de unda de soc clasica
(ESWT). De asemeni terapia cu unde de soc este utilizata si in angina pectorala care
nu raspunde la medicatie si care nu are indicatie chirurgicala (aparatul este in acest
caz cuplat cu un EKG). In prezent se afla in derulare un studiu in Austria privitor la
efectul benefic adjuvant al undelor de soc in interventiile chirurgicale de tip by-pass
aorto-coronarian.

TIPURI DE APARATE

Exista mai multe moduri de generare a undei de soc.

e electrohidraulic
* piezoelectric

* clectromagnetic
* pneumatic

Toate sistemele cunoscute care genereaza unde de soc sunt prevazute cu unitati care
permit energiei sa fie focusata intr-o arie precis delimitata.

Dispozitivele alectrohidraulice, electromagnetice si piezoelectric produc un puls
care depaseste bariera sunetului si creeaza o unda de soc. Cel de-al patrulea genereaza
mai degraba o unda de presiune care difera de unda de soc propriu-zisa.

Sistemele electrohidraulice aplica tensiune inalta intre doi electrozi situati in apa,
apa se evapora si genereaza astfel unda de presiune care este focusata cu ajutorul unui
reflector elipsoid.

Dispozitivele electromagnetice utilizeaza o bobina careia i se aplica curent electric,
generand astfel un camp magnetic care ulterior genereaza unda de soc iar pentru
focusare utilizeaza un reflector parabolic.

Dispozitivele piezoelectrice utilizeaza un puls electric care se aplica unui element
ceramic piezoelectric pentru generarea undei de soc iar focusarea se realizeaza prin
intermediul a mii de cristale mici plasate in capul aplicator.

Unda de soc extracorporeala este 0 unda de energie inalta caracterizata de o
presiune pozitiva de pana la 100 Mpa atinsa rapid (<10 ns) si de o presiune negativa
de 5-10 Mpa, durata foarte scurta (10ps) iar viteza sa o depaseste pe cea a sunetului.

Spre deosebire de unda de soc clasica care depaseste bariera sunetului (1500m/s),
unda de soc radiala are o viteza de aproximativ 10 m/s fiind mai lenta, mai putin
intensa si mai elongata.
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ErFECTUL UNDEI DE SOC

Mecanismul exact de actiune al undelor de soc extracorporeale

la nivelul tesutului moale nu este inca pe deplin elucidat. Se pare ca
unda de soc actioneaza pe doua cai oarecum distincte:

1.
2.

Presiunea mecanica la nivelul tesutului tratat

Fenomenul de cavitatie. In spatele undei de soc apar bule de
cavitatie care ulterior se sparg si apare o forta rezultanta. Aceasta
forta este suficient de puternica pentru a dezintegra depozitele
calcare din tesutul moale. De asemeni, in momentul spargerii
bulelor de cavitatie apar unde de energie secundare. Acest efect
nu apare in cazul undelor de soc radiale.

MODALITATE DE APLICARE

Parametrii utilizati variaza in functie de tesutul tinta si de tipul

de aparat. Atingerea tesutului tinta se poate face ghidat (luoroscopic,
ultrasonic) sau clinic (zona de maxima durere). Intre capul de emisie
si tegument se aplica gel pentru a asigura transmiterea undei de soc
in interiorul organismului. Pentru undele de soc de energie inalta in
functie de parametrii utilizati poate fi necesara utilizarea anesteziei
locale. ESWT poate utiliza atat sedinte unice cat si repetate in
functie de afectiune. RESWT utilizeaza sedinte repetate.

INDICATII

1.

Tendinite cronice. Unele trialuri dovedesc efectul favorabil al
terapiei cu unde de soc in timp ce altele nu o gasesc superioara
placebo. Variabilele multiple associate cum ar fi cantitatea
de energie utilizata, tipul de unda de soc (focala sau radiala),
frecventa aplicarii terapiei, utilizarea sau nu a anesteziei,
fac compararea acestor trialuri extreme de dificila (12).

Epicondilita laterala (tennis elbow) beneficiaza si ea de terapia
cu unde de soc extracorporeale. O metaanaliza condusa de
Rompe asupra a noua studii clinice a demonstrat de asemenea
eficienta acestui tip de terapie in epicondilita laterala (16).

In tendinita rotuliana — pare sa aiba rezultate bune dar o
metaanaliza condusa de Zwerver demonstreaza ca studiile
sunt deficitare pentru aceasta patologie. Pentru impingement
subacromial exista un studiu simplu orb, randomizat (Vetrano)
care demonstreaza o ameliorare mai buna pe termen mediu silung
cu ESWT decat cu tratament conservator clasic. Poate fi utilizata
atat ESWT cat si rESWT. Pentru ESWT se folosesc 1500-
2000 impulsuri, 0,1 mj/mm2, frcventa 10Hz. Pentru rESWT
se folosesc 2000-3000 impulsuri, frecventa 10 Hz si 2-3 bari.

Tendinite calcare. O metaanaliza privind efectul terapiei cu unde
de soc in tendinita calcara a fost condusa de Patrick Vavken.
Aceasta a cuprins un numar de 14 studii ( Medline, Embase,
Cochrane Controlled Trials Register) si a demonstrat eficienta
acestei forme de tratament in reducerea durerii, recastigarea
functiei si resorbtia depozitelor (8). Utilizarea ESWT la energii
inalte — chiar 0,2-0,4 mj/mm2 (care necesita anestezie locala)
pare sa fie superioara rESWT in dezintegrarea depozitelor calcare.

Fasciita plantara. In prezentse recomanda utilizarea tratamentului
cu unde de soc in fasciita plantara care nu a raspuns la celelalte
mijloace de tratament conservator (fizioterapie, kinetoterapie,
eventual infiltratii). Aceasta terapie este deci in momentul de
fata o alternativa la tratamentul chirurgical. In tratamentul
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fasciitei plantare se poate utiliza ESWT (aplicatie unica) sau
rESWT (3-6 aplicatii la interval de cate o saptamana) la doze
similare celor din tendinite. Rezultatele studiilor demonstreaza
rezultate favorabile pentru ambele tipuri de unde dupa cum
arata o metaanaliza condusa de Rompe et al (15). Efectul
analgezic se mentine dupa unele studii si la 4 ani (Troncati,
2009). Nu in ultimul rand, Raykov (2009) a prezentat rezultate
foarte bune dupa aplicarea rESWT in cazuri particulare de
fasciita plantara (interventii chirurgicale, laceratii plantare),
obtinand ameliorare semnificativa a durerii pe scala VAS.
Sunt necesare studii suplimentare care sa demonstreze daca
nu cumva aplicarea undelor de soc inaintea epuizarii celorlalte
metode terapeutice ar avea rezultate superioare. Din 2000 FDA
a aprobat acest tip de terapie in tratamentul fasciitei plantare.

Miozita osifianta. Messina si colab (2009) prezinta cazul unui
sportiv de 15 ani cu miozita osifianta posttraumatica care nu a
raspunslatratamentul conservator. Supus ESWT'— 1 sesiuneacesta
a prezentat ameliorare clinica si functionala dar nu si imagistica.

Osteonecroze aseptice. Wang si colaboratorii (18) au comparat
efectul ESWT singur respectiv asociat cu alendronat asupra
necrozei aseptice de cap femural. Rezultatele au fost similare
in ambele loturi de pacienti demonstrand efectul benefic al
ESWT in osteonecroza aseptica de cap femural. Nu exista studii
randomizate, dublu orb, controlate privitor la actiuneca ESWT
asupra necrozei aseptice de cap femural. Studiile publicate pana
in prezent sugereaza insa efectul benefic al ESWT demonstrand
astfel necesitatea continuarii cercetarilor. Se pare ca doar
ESWT ar avea efect in aceasta afectiune probabil datorita
penetrarii mai profunde in tesuturi. Se utilizeaza energii inalte.

Pseudartroza. Pseudartroza este definita ca absenta procesului
de vindecare dupa 6 luni. Primul care a udlizat ESWT in
tratamentul pseudartrozei a fost Valchanov in 1986. Ulterior
au aparut si alte studii clinice ca si studii experimentale care
au demonstrat stimularea osteoblastelor (19,20). Moretti (21)
a condus un studiu asupra a 204 pseudartroze si 16 fracturi
acute. 85% din pseudartroze si 80% din fracturile recente s-au
vindecat. Mentionam ca studiul nu a avut lot de control. De
asemeni toate studiile prezentate pana acum in literatura au
utilizat doar ESWT. Rata de succes variaza in diverse studii
clinice intre 76-91%. Daca principala diferenta este puterea
de penetrare in tesuturi, rESWT ar putea fi indicat pentru
pseudartrozele oaselor superficiale (ex scafoid). Nivelul de energie
utilizat este mai inalt decat cel utilizat pentru tesuturile moi.

Ulcere tegumentare diabetice si nondiabetice. Wang si
colaboratorii au studiat efectul ESWT asupra ulcerelor diabetice
(23). 72 de pacienti cu ulcere diabetice au fost supusi fie
tratamentului cu ESWT fie celui cu oxigen hiperbar. ESWT
a fost aplicat in trei sedinte la interval de cate 2 saptamani.
Rezultatele au fost in favoarea grupului tratat cu ESWT. Se
utilizeaza in general 100 impulsuri/cm2, 0,11 mj/mm2, 3 sedinte
la interval de cate doua saptamani. Nu exista studii privitoare la
rESWT. Mecanismele de actiune care stau la baza sunt multiple.
Printre ele se numara stimularea neovascularizatiei, efectul
bacteriostatic si regenerarea tisulara (celulele stem mezenchimale
sunt influentate in ceea ce priveste migrarea si reorganizarea
citoscheletului de catre undele de soc -Delhasse, Neuland, Bloch)
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Spasticitate. Un studiu condus de Manganotti (17) asupra a 20
de pacienti cu spasticitate severa a membrului superior. ESWT
a fost aplicat in sedinta unica asupra flexorilor degetelor si
interososilor. Spasticitatea a scazut semnificativ la o saptamana
si la 4 saptamani. La 12 saptamani 10 din cei 20 de pacienti
au prezentat in continuare spasticitate scazuta. Exista cateva
studii privitoare si la efectul rfESWT asupra spasticitatii. Astfel
Vidal a demonstrat actiunea benefica a acestui tip de terapie in
spasticitateadin paraliziacerebrala. Dozele utilizateaufostde 2000
impulsuri si 2 bari, 3 sesiuni la interval de o saptamana. Un astfel
de studiu se afla in prezent in derulare in clinica IV a INRMFB.

Trigger points. Punctele trigger sunt puncte dureroase la presiune
situate in masa musculara. Ele apar ca urmare a unei crize
energetice locale (Simmons 1996) determinata de o imbalanta
intre necesarul si aportul energetic. Pentru tratamentul acestora
pot fi utilizate atat ESWT cat si rESWT. Se incepe cu un nivel
energetic mai jos care poate fi treptat crescut in functie de
tolerabilitatea pacientului. In cazul in care punctele trigger apar
secundar unei alte patologii aceasta trebuie tratata de asemenea.
Tratamentul se aplica o data pe saptamana iar numarul sedintelor
variaza de la 1 la 6 in functie de raspunsul individual. Numarul
maxim citat in literatura de specialitate este de 10 sedinte.

Neurinom Morton. Exista date in literatura privitoare la
efectul pozitiv al undelor da soc in neurinomul Morton.
Specialistii de la Weil Foot & Ankle Institute au condus un
studiu dublu orb, randomizat, placebo controlat asupra a 30 de
pacienti cu neurinom Morton. Toti erau pacienti la care esuase
tratamentul conservator si erau candidati pentru tratament
chirurgical. 27 dintre acestia au avut evolutie favorabila,
numai 3 din ei necesitand ulterior interventie chirurgicala.

Angina pectorala. De asemeni terapia cu unde de soc este
utilizata si in angina pectorala care nu raspunde la medicatie
si care nu are indicatie chirurgicala (aparatul este in acest caz
cuplat cu un EKG). In prezent se afla in derulare un studiu in
Austria privitor la efectul benefic adjuvant al undelor de soc in
interventiile chirurgicale de tip by-pass aorto-coronarian (Dept
of Cardiothoracic surgery, Medical University of Viena). Se
utilizeaza ESWT.

MECANISME DE ACTIUNE

Un numar limitat de studii in vivo recente au studiat mecanismele

de actiune ale undelor de soc. Din cunostintele noastre nu exista nici
un studiu care sa fi utilizat fESWT pentru a studia mecanismul de
actiune. Studiile in vitro sunt si mai slab reprezentate.

1.

Stimularea neovascularizatiei. Wang (22) a demonstrat intr-un
studiu pe iepuri stimularea neovascularizatiei in fragmentele
de biopsie de la jonctiunea muschi-tendon (supusa ESWT)
examinate la microscop. Neovascularizatia a fost confirmata
de markerii de angiogeneza (factorul de crestere endothelial
vascular VEGE expresia sintetazei endoteliale de oxid nitric
eNOS, expresia antigenului de proliferare celulara nucleara
PCNA). Majoritatea cercetatorilor sunt in prezent de acord
ca la baza actiunii terapeutice a undelor de soc sta stimularea
neovascularizatiei.

Efect bacteriostatic. Wang si colab (23) au efectuat culturi
din plagile pacientilor tratati cu ESWT demonstrand efectul
bacteriostatic al ESWT. Coombs si colaboratorii (2009) au

raportat rezultate promitatoare in tratamentul infectiilor
ortopedice.

Stimularea remodelarii si regenerarii osoase. ESWT creste
nivelul seric de oxid nitric, TGF beta 1, VEGF si BMP-2.
Consolidarea a fost obtinuta la 78,6 din pacienti intr-un studiu
al lui Wang (24).

Stimularea chemoatractiei. ESWT stimuleaza expresia factorilor
chemoatractanti (25). Astfel, expreia ARNm pentru SDF1 este
semnificativ upregulata de aplicarea ESWT. SDF 1 este un ligand
specific pentru CXCR4 care este puternic exprimat la nivelul
celulelor progenitoare endoteliale. SDF1 (stromal cell - derived
factor 1) joaca un rol cheie in atragerea celulelor progenitoare
endoteliale circulante in jurul vaselor in crestere din tesuturi.
Neuland a studiat capacitatea undelor de soc de a stimula
migrarea si proliferarea celulelor mezenchimale. Conform
acestuia rESWT au o capacitate mai mare promigratorie in timp
ce ESWT au o capacitate mai mare pro-proliferativa.
Mecanotransductia reprezinta mecanismul prin care celulele
convertesc semnalele mecanice in raspunsuri biochimice.
Modul in care se realizeaza aceasta conversie este insa inca
necunoscut. Undele de soc realizand o stimulare mecanica ar
putea sa utilizeze acest tip de mecanism.

Diminuarea apoptozei. Majoritatea studiilor in vivo au studiat
si fenomenul de apoptoza al celulelor supuse undelor de soc.
Parerile converg spre faptul ca undele de soc diminua apoptoza
celulara.

Diminuarea durerii. Scaderea durerii se pare ca este determinata
pe de o parte de fenomenul de anestezie prin hiperstimulare iar
pe de alta parte prin mecanism de tip gate-control. Se pare ca
utilizarea undelor de soc cu anestezie ar avea efect mai slab decat
utilizarea lor fara anestezie.

REACTII ADVERSE

1. hematom local (incidenta sub 1%)

2. accentuarea tranzitorie a durerii

3. ameteala, tinnitus si cefalee in cazul aplicarii cervicale
CONTRAINDICATII

1. Tumori

2. Aplicarea pe vase si/sau trunchiuri nervoase mari

3. Aplicarea pe tesut pulmonar

4. Sarcina

5. Aplicarea pe cartilajul de crestere

CONTRAINDICATII RELATIVE

1.
2.

Pacientii tratati cu anticoagulante
Tulburari ale echilibrului fluido-coagulant

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010
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EXTRACORPOREAL SHOCK WAVES

Gina Galbeaza, Delia Cinteza,
Dana Poenaru, Victorita Marcu,
Simona Popescu, Sebastian
Diaconescu, Augustin Dima

INRMEFB, Crinica IV

ABSTRACT:

Thist article wishes to overlook the studies from
medical literature regarding extracorporeal shock
waves. Since they were discovered (few decades
ago) till their utilization in musculo-skeletal
disorders (1994) the mechanism of action

in both human and animal organism weren't
studied. From 1994 there are an increasing
number of papers but their comparison is
extremely difficult because of different working
methodology and also different devices used.

KEY wORDS:
ESWT, rESWT, tendinitis, Plantar fasciitis,

osteonecrosis, skin ulcers

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010

Shock waves are acoustic waves. They were first used in medicine 20 years ago
in urolithiasis, bringing major changes in its treatment. During the treatment for
lower stones it were observed effects on pelvic bone. The in vivo subsequent studies
demonstrated that these type of wave stimulated osteoblasts. At doses between 10 and
20% out of those used in urolithiasis treatment this kind of therapy is from 1994
used in the treatment of many muscular-skeletal disorders, especially tendonitis and
enthesopathies but also for non-unions and avascular necrosis. Later was discovered
radial shock wave (rESWT) which is somehow different from clasical shock wave
(ESWT). Recently, ESWT is used in the treatment of CHD which can not be drug
controlled and can not be surgically treated (the device is in this case coupled with an
ECG device). Nowadays in Austria is developing a study regarding beneficial effect of
ESWT in the aorto-coronarian by-pass.

DEevices

There are several kinds of shock wave generationL

e clectrohydraulic

*  piezoelectric

*  electromagnetic

*  pneumatic

All known systems which generates shock waves have units which permit focusing
the enrgy in a well specified area.

The electrohidraulic, electromagnetic and piezoelectric devices produce a pulse
which exceed sound barrier and creates shock wave. The fourth one generates a
pressure wave different from shock wave.

The electohidraulic systems apply high voltage between 2 electrodes in water, the
water evaporates and the shock wave is generated, subsequently beeing focused by an
elipsoid reflector.

The electromagnetic devices utilise an electric current which is applied to a colil,
a magnetic field beeing generated. This magnetic field is the one which generates the
shock wave. For focusing a parabolic reflector is used.

The piezoelectric devices use an electric pulse which is applied to a ceramic element.
For focusing are used thousands of little cristals placed in the applicator head..

The extracorporeal shock wave is a high energy wave caracterized by a positive
pressure up to 100 Mpa, quick raise (<10ns) and a negative pressure of 5-10 Mpa. The
duration is very short (10ps) and its velocity is exceeding that of the sound (1500m/s).

In distinction, radial shock wave has a velocity about 10m/s beeing slower, less
intense and more elongated.

IR MY

BN

M

THE EFFECTS OF SHOCK WAVES
The exact mecanism of action of extracorporeal shock waves is not completely

elucidated. It seems that shock wave acts through 2 distinctive paths:

1. Mecanical pressure over the target tissue

2. 'The cavitation phenomenon. Behind the shock wave cavitation bubbles are borned.
‘Thes subsequently breaks and a resulting force appears. This force is strong enough
to break calcar deposits from the soft tissue. This effect didn’t appear for rESWT.
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APPLICATION MODALITIES

The used parameters depends on both the target tissue and

type of device. Reaching the target tissue can be made guided
(fluoroscopy, ultrasonograpy) or clinically (maximal pain zone).
Between the transmitting head and skin a layer of gel must be
applied for assuring the shock wave transmision into the body.
For high energy shock waves depending on which parameters are
used, local anestezy may be necessar. ESWT uses both unique and
repeated session, depending on the diease beeing treated. RESWT
uses repeated sessions.

INDICATIONS

1.

Cronic tendinitis. Some trials prooved convenient effects but
others didn’t find it superior to placebo. Multiple associated
variables such are the quantity of used energy, the type of wave
(ESWT or rESWT), the frequency of sessions, with or without
anaesthesis, make the comparing of these trials extremely difficult
(12). Lateral epicondilitis (tennis elbow) seems to beneffit from
the therapy with extracorporeal shock waves. A metaanalysis
runned by Rompe on 9 clinical studies demonstrated the
efficiency of this kind of therapy in tennis elbow (16).
For pattelar tendinopathy despite the fact that it
seems to have good results a metaanalysis of Zwerver
demonstrate that the studies are week for thia pathology.

For subacromial impingement there is a study simple blind,
randomized (Vetrano) which demonstrates better results with
ESWT than with clasical conservatory treatment on medium
and long term. Both ESWT and rESWT can be used. For ESWT
1500-2000 impulses, 0,1 mj/mm2, 10Hz frequency is used. For
rESWT 2000-3000 impulses, 10 Hz frequency and 2-3 bars.

Calcar tendinitis. One metaanalysis regarding the effects of
this therapy was conducted by Patrick Vavken. It comprises
a number of 14 studies ( Medline, Embase, Cochrane
Controlled Trials Register) and prooved the efficiency of this
type of therapy in reducing pain, regaining function and
resorbtion of deposits (8). Using ESWT at high energy (even
0,2-0,4 mJ/mm2) seems to be more efficient then rESWT.

Plantar fasciitis. This type of treatment is used for plantar fasciitis
whichhasnotrespondedatconservatory treatment(fisical therapy,
injections), beeing an alternative to the surgical treatment. Both
ESWT (unique application) and rESWT (3-6 applications, 1
per week) can be used. Rompe et al (15) demonstrated both
waves having similar results. The analgezic effect is maintained
even after 4 years (Troncati, 2009). Nevertheless, Raykov
(2009) presented good results after tESWT in particular casis of
plantar fasciitis (after surgical interventions, plantar laceration),
obtaining significant aleviation of pain on VAS scale. Future
studies are needed to demonstrate if this type of therapy can be
used with superior results at the begining of treatment. From
2000 FDA approved this kind of therapy for plantar fasciitis.

Ossifiant miositis. Messina and colab (2009) presented a clinical
case of a sportive of 15 years with posttraumatic ossifiant miositis
who didn’t respond to conservatory treatment. After ESWT - 1
session he showed clinical and functional good results but no
imagistic improve.

8.

10.

Osteonecrosis. Wang and colab. (18) compared the effect of
ESWT alone and in addition to alendronate on osteonecrosis of
femoral head. The results were similar in both groups. There are
not randomized, double blinded, controlled studies regarding
the effect of ESWT in osteonecrosis. The studies published up
to now suggest good results making research necessary. Just
ESWT seems to determine good results, probable because of
more deep penetration. The succes ratio varies in various clinical
studies between 76 and 91%. If the main difference is the
tissue penetration, rESWT could be indicated for nonunions
of superficial bones (eg scafoid). High energy is required.

Nonunion and delayed union. Nonunion is defined as
the missing of healing after 6 months. In 1986 Valchanov
was the first who used ESWT for nonunions. Later other
clinical and experimental studies appeared, demonstrating
stimulation of osteoblasts (19,20). Moretti (21) conducted
a study on 204 nonunions and 16 acute fractures. 85%
nonunions and 80% recent fracture were cured. The study

didn’t have control group. All studies used high energy ESWT.

Diabetic and non diabetic skin ulcers. Wang and colab studied
the effect of ESWT on diabetic ulcers (23). 72 patients with
diabetic skin ulcers were treated with ESWT or hyperbar
oxygen. ESWT was applied in three session at every two
weeks. The results were in favour of ESWT. The parameters
are 100 impulses/cm2, 0,11 mj/mm2, 3 sessions every two
weeks. There are no studies regarding rESWT. The mechanism
of action are multiple. Among them are neovascularization,
the bacteriostatic effect, cell regeneratiin (stem mezenchimal
cell are influenced for migration and citoskeleton
reorganization by shock waves - Delhasse, Neuland, Bloch)

Spasticity. Spasticity is a frequent complication after stroke.
Often it compromises ADL and its lowering is an important
objectif of rehabilitation programm. A study conducted
by Manganotti (17) on 20 patients with severe spasticity of
upper limb demonstrated significant lowering of spasticity.
ESWT was applied in unique session on finger’s flexors. The
spasticity decrease significantly both after 1 and 4 weeks. After
12 weeks 10 out of 20 patients continued to present decreased
spasticity. There are also several studies regarding rESWT
effect on spasticity. Vidal demonstrated benefficial effects of
this kind of therapy in cerebral palsy spasticity. Parameters
were 2000 impulses at 2 bars, 3 sessions every week. Such a
study is beeing developed in 4th Department of INRMFB.

Trigger points. Trigger points are painful points at applied
pressure, situated in muscles. They appear as a result of
an energetic crisis (Simmons 1996) determined by a lack
of balance between need and contribution. For treatment
both ESWT and rESWT can be used. It begins with a lower
energy which raise in relation with patient tolerability. If
trigger points appear secondary to another pathology this
must be also treated. The treatment is applied once a week
and the number of sessions varies with individual response.
The highest number quoted in literature is 10 sessions.

Morton’s neuroma. There are some data in literature regarding
positive effects of ESWT in Morton’s neuroma. The specialists
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from Weil Foot & Ankle Institute conducted a double blinded,
randomized, placebo controlled, on 30 patients with Morton’s
neuroma. They were all patients who received conservatory
treatment and failed to improve. 27 out of them had good
results, only 3 needed surgical treatment.

Pectoral angina. The device is in this case coupled with an ECG
device. In present there is a study on-going in Austria (Dept of
Cardiothoracic surgery, Medical University of Viena) regarding the
effects of ESWT used during aorto-coronarian by-pass surgery.

MECHANISMS OF ACTIONS

1.

There are several in vivo studies regarding mechanisms of actions
for ESWT. As far as we know there are no studies regarding the
mechanism of action for rESWT. In vitro studies are fewer.
Neovascularization stimulation. Wang (22) demonstrated in
a study on rabbits neovascularization stimulation in bioptic
fragments from muscle-tendon junction (treated with ESWT).
Neovascularization was confirmed by angiogenesis markers
(vascular endothelial growth factor VEGE endothelial sinthetasis
of NO eNOS, the expression of the proliferation nuclear cellular
antigen PCNA). Up to the present most researchers believe that
neovascularization determine the therapeutic effect of shock
waves.

Bacteriostatic effect. Wang and colab (23) made cultures from
lesions of the patients treated with ESWT and demonstrated the
bacteriostatic effect.

Stimulation of bone remodelation and regeneration. Applicated
on nonunions ESWT raises seric level of nitric oxide, TGF
betal, VEGF and BMP-2 (Bone morphogenetic protein 2) in
patients who healed in comparison with those who maintain
nonunions (24). Wang obtained consolidation at 78,6% out of
treated patients

Stimulation of chemoatraction. ESWT stimulates the expresion
of chemoatraction factors (25). The expresion of ARNm
for SDF1 is significantly upregulated after ESWT. SDF1 is
a specific ligand for CXCR4 which is strongly exprimated in
endothelial progenitor cells. SDF1 (stromal cell - derived factor
1) plays a key role in attraction of endothelial progenitor cells
from circulation around the ingrowth vessels. Neuland studied
the capacity of shock waves to stimulate the migration and
proliferation of mezenchimal cells. According to him, rESWT
have a better promigratory capacity while ESWT had a better
prproliferatory capacity.

Mecanotransduction represents the mechanism by which the
cells transform macanical signals in biochemical responses.
How this conversion is made is still unproven. Shock waves
which determine a mechanical stimulation may use this type
of mechanism.

Decrease of apoptosis. The shock waves diminish apoptosis, as
the majority of studies demonstrates.

Diminish pain. Diminishing of pain seems to be determined by
phenomenon of anaestesia through hyperstimulation but also
through a gate control mechanism. It seems that using shock
wave with anaesthesia the effect on pain is lower then their using
without anaestesia.

ADVERSE REACTION

1.
2.
3.

Local haematoma (< 1%)
Transitory accentuation of pain
Dizziness, tinnitus si head ache in case of cervical applications
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CONTRAINDICATION

1. Tumors

2. 'The application on large vessels and nerves

3. The application on pulmonary tissue

4. Pregnancy

5. The application on growth cartilagepe cartilajul de crestere

RELATIVE CONTRAINDICATION

1.

Patients on anticoagulams

2. Disorders of fibrinolysis/ coagulation balance
BIBLIOGRAFIE
1. Loew M, Daecke W, Kusnierczak D, et al. Shock-wave therapy

10.

11.

12.

13.

14.

is effective for chronic calcifying tendinitis of the shoulder. J
Bone Joint Surg Br 1999;81:863-867.

Gerdesmeyer L, Wagenpfeil S, Haake M, et al. Extracorporeal
shock wave therapy for the treatment of chronic calcifying
tendonitis of the rotator cuff: a randomized controlled trial.
JAMA 2003;290:2573-2580.

Peters J, Luboldt W, Schwarz W, et al. Extracorporeal shock
wave therapy in calcific tendinitis of the shoulder. Skeletal
Radiol 2004;33:712-718.

Speed CA, Richards C, Nichols D, et al. Extracorporeal shock-
wave therapy for tendinitis of the rotator cuff. A double-blind,
randomised, controlled trial. J Bone Joint Surg 2002;84:509—
512.

Schmitt J, Haake M, Tosche A, et al. Low-energy extracorporeal
shock-wave treatment for tendinitis of the supraspinatus. ] Bone
Joint Surg 2001;83:873-876.

S B Brontzzman, K E Wilk, Handbook Of Orthopaedic
Rehabilitation, sec edition, Mosby Elsevier, 2007

W E Frontera, ] K Silver, Essentials of Physical Medicine and
Rehabilitation, Hanley & Belfus, 2002

Patrick Vavken, J Holinka, ] D Rompe, R Dorotka, Focused
Extracorporeal Schock Wave Therapy in Calcifying Tendinitis
of the Shoulder: A Meta-Analyses, Sports Health, Martie 2009,
vol 1, 133-144

Loew M, Daecke D, Kusnierczak D et al, Shock wave therapy is
effective for chronic calcifying tendonitis of the shoulder, ] Bone
J Surgery Br 1999, 81: 863-867

Rompe JD, Rumler F Hompf C et al, Extracorporeal shock
wave therapy for calcifying tendonitis of the shoulder, Clin
Orthoped Relat Res 1995, 321:196-201

A Cachio, M Paoloni, A Barile et al, Effectiveness of Radial
shock wave therapy for calcific tendonitis of the shoulder:
single blind, randomized clinical study, Physical Therapy, 20006,
86(5):672

Andrew Seems et al, Extracorporeal Shock Wave Therapy in
the Treatment of Chronic Tendinopathies, Journal of the Am
Academy of Orthop Surgeon, 2006, vol 14, 195-204

Ludwig ], Lauber S, Lauber J, Hotzinger H. Shockwave
treatment of femur necrosis in the adult. Z Orthop Thre
Grenzgeb. Jul-Aug; 137(4):2-5, 1999.

Schaden W, Koélpl C, Valentin A, Pusch M, Thiele R.
Extracorporeal Shockwave Therapy for Chronic Skin Lesions.
8th International Congress of the ISMST, May 29th - June 1st
2005, Vienna, Austria.



15.

16.

17.

18.

19.

20.

UNDELE DE SOC EXTRACORPOREALE, Gina Galbeaza et al. 9

Rompe JD, Furia J, Weil L, Maffulli N. Shock wave therapy for
chronic plantar fasciopathy. Br Med Bull. 2007;81-82:183-208.
Epub 2007 Apr 24

Rompe JD, Theis C, Maffulli N. Shock wave treatment for
tennis elbow. Orthopade.2005 Jun; 34(6):567-70

Manganotti P, Amelio E, Long Term Effect Of Shock Wave
Therapy on Upper Limb Hypertonia in Patients Affected by
Stroke. Stroke, 2005; 36; 1967-1971

Wang CJ, Wang FS, Yang KD, Huang CC, Lee MS, Chan
YS, Wang JW, Ko JY Treatment of osteonecrosis of the hip:
comparison of extracorporeal shockwave with shockwave and
alendronate. Arch Orthop Trauma Surg. 2008 Sep;128(9):901-
8. Epub 2007 Dec 1.

Martini L, Giavaresi G, Fini M, et al. Early effects of
extracorporeal shock wave treatment on osteoblast-like cells: a
comparative study between electromagnetic and electrohydraulic
devices. ] Trauma. 2006 Nov;61(5):1198-206.

Moretti B, Notarnicola A, Tamma R. Osteoblast repair action
induced by ESWT. 11th Congress ISMST, Juan Les Pins,
Antibes, France, 5-7 June 2008. Abstracts-book. pp. 42—43.

21.

22.

23.

24.

25.

Biagio Moretti, Angela Notarnicola, Lorenzo Moretti, Silvio
Patella, Ilaria Tatd, and Vittorio Patella Bone healing induced
by ESWT Clin Cases Miner Bone Metab. 2009 May—Aug; 6(2):
155-158.

Wang CJ, Wang FS, Kuender DY, Weng LH, Hsu CC, Huang
CS, Yang LC, Shock wave therapy inducesneovascularization
at the tendon-bone junction. A study on rabbits, Journal of
Orthopaedic Research 21 (2003), 984-989

Wang CJ, Kuo YR, Wu RW, Liu RT, Hsu CS, Wang ES, Yang
K, Extracorporeal Shockwave Treatment for Chronic Diabetic
Foot Ulcers, Journal of Surgical Research, 152, 96-103, 2009
Wang CJ, Yang KD, Ko JY, Huang CC, Huang HY, Wang
FS, The effects of shock wave on bone healing and systemic
concentrations of nitric oxide, TGF betal, VEGF and BMP-2
in long bone nonunions, Nitric Oxide, 2009

Aicher A, Heeschen C, Sasaki K, Urbich C, Zeiher A, Dimmeler
S, Low-Energy Shock Wave for Enhancing Recruitment of
Endhotelial Progenitor Cells, Circulation, 2006; 114 ; 2823-
2830

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010



10 EVALUAREA PRIN METODE ELECTROFIZIOLOGICE A EFICIENTEI RECUPERARII MEDICALE LA PACIENTII CU DEFICIT
MOTOR CAUZAT DE ACCIDENTE VASCULARE CEREBRALE (AVC), Rogoveanu et al.

EVALUAREA PRIN METODE ELECTROFIZIOLOGICE A EFICIENTEI
RECUPERARII MEDICALE LA PACIENTII CU DEFICIT MOTOR CAUZAT
DE ACCIDENTE VASCULARE CEREBRALE (AVC)

Otilia Rogoveanu*
Rodica Triistaru*

Roxana Popescu™
Adrian Bilseanu**
Ionica Pirici***

* Crinica DE MEeDpICINA Fizica st
Recurerarge, UMF Cratova

** DiscrpLINA F1z1OLOGIE,
UMF Crarova

** SprraruL CLINIC DE
NEUROPSIHIATRIE CRAIOVA

Rezumar

INTRODUCERE

AVC sunt afectiunile cu cea mai mare ratd a
morbiditatii si mortalitdtii in intreaga lume.
Reabilitarea dupa un AVC este procesul prin care
pacientii care prezinti modificiri ale traseului
muscular urmeazi un program medical pentru
a-i ajuta sd se intoarci la o viatd normald i s se
reintegreze in societate.

SCOPUL STUDIULUI

Analiza modificirilor electrofiziologice de la nivelul
fibrei musculare striate prin electromiograma
unitard (EMQG) efectuati la pacientii cu hemipareza

sau hemiplegie dupa AVC.

PACIENTI $1 METODA

Am selectat un lot de studiu de 12 pacienti
cu AVC ischemice si deficit motor pe un
hemicorp. S-a efectuat inregistrarea activititii
electrofiziologice la nivelul musculaturii lezate
prin EMG unitari (sistem NEUROPAQ-
MEB - 9100). Au fost analizate comparativ
traseele inainte §i 12 siptimani dupi inceperea
programului de recuperare medicala.
REZULTATE §1 DISCUTII

A fost constatatd sciderea activitatii voluntare
(ca frecventd si amplitudine a traseelor EMG)
precum si potentiale anormale in contractie
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INTRODUCERE

Accidentele vasculare cerebrale (AVC) sunt afectiunile cu cea mai mare ratd a
morbidititii si mortalitigii in intreaga lume. In Statele Unite constituie a treia cauzi
de deces, dupa afectiunile cardiovasculare si cancer si prima cauzd de invaliditate
dobandita. Dupi ultimele date statistice, in SUA, din cele aproximativ 700.000 de
cazuri de AVC inregistrate anual, circa 550.000 sunt reprezentate de evenimente
primare. In Marea Britanie sunt inregistrate anual circa 110.000 de cazuri noi de
AVC i aproximativ 30.000 de cazuri recurente [1]. Numit §i atac cerebrovascular
acut, el reprezintd o urgenti medicald care poate determina o deteriorare neurologici
permanentd, complicatii si frecvent decesul rapid. Factorii de risc pentru un accident
vascular cerebral sunt reprezentati de: varsta avansatd, HTA, diabetul, un AVC sau
AIT in antecedente, hipercolesterolemia si tulburirile paroxistice de ritm cardiac [1,2].

Electromiografia (EMG) reprezinti inregistrarea, cu ajutorul electromiografului, a
potentialelor de actiune generate in fibrele musculare, in stare de repaus, in contractia
musculard voluntard si dupa stimularea directd a mugchiului sau indirectd, a fibrelor
nervoase ce inerveazd muschiul in cauza.

Viteza de conducere in nervii periferici are valoare deosebitd in diagnosticul
bolilor neuro-musculare. Se determind pe fibrele motorii prin examenul EMG de
stimulodetectie — respectiv excitarea proximala si apoi distali a fibrelor motorii si
culegerea potentialelor de actiune (prin mediere) ale nervilor senzitivi, in urma excitarii
dureroase repetate a pielii sau a nervului senzitiv respectiv [3].

in mod normal, viteza de conducere motorie este aproximativ 45 - 65 m/s,
considerdndu-se patologice valori ale vitezei fibrelor motorii sub 45 m/s pentru
membrul superior si sub 40 m/s pentru membrul inferior. Viteza fibrelor motorii are
valori scizute, in medie sub 40 m/s in hemiplegii si hemipareze, mult mai semnificativd
fiind diferenta vitezelor de conducere dintre cele doud membre (membru neafectat-
membru afectat); la subiectii sinitosi aceastd diferentd este nesemnificativa [4].

PACIENTI $1 METODA

Am inclus in studiu un lot de 12 pacienti (8 barbati si 4 femei), cu varste cuprinse
intre 55 si 60 de ani care aveau in antecedentele recente accidente vasculare cerebrale
(AVC) ischemice insotite de deficite motorii de tip hemipareza sau hemiplegie.
Confirmarea diagnosticului a fost ficutd prin examen neurologic de specialitate, iar
etiologia hemoragici a leziunii cerebrale a fost exclusd prin examen CT craniu. La
toti pacientii s-au efectuat inregistriri electrofiziologice in fibrele musculare prin EMG
unitard care au permis culegerea pontentialelor de actiune (cu ajutorul axelor coaxiale)
de la nivelul unititii motorii intregi.

Pentru acesta am utilizat un sistem de misurare Neuropacq - MEB — 9100; acest
dispozitiv complex este capabil si determine si sd prelucreze atit electromiograma cit si
potentialele evocate (somatosenzitive, vizuale si auditive) dar si viteza de conducere nervoasa.

Sistemul are in dotare un convertor analog/numeric de 16 bits, cu o vitezd de
conversie de 10 psec/canal si un timp de analiza a traseului de 0,1-0,2-0,5-1-2-3-5-10-
20-30-50 ms/div.

Aparatul a avut de asemenea in dotare un electrod special bipolar folosit pentru
electrostimulare si electrozi izolati tip cupd, cu diametrul de 10 mm pentru cules
rispunsul EMG de suprafatd. Pentru EMG unitard am utilizat electrozi ac sterili de
unici folosintd cu diametrul §i grosimea adaptate zonelor de culegere.

Scopul studiului a fost cercetarea modificirilor traseelor EMG la pacientii cu
deficit motor prin leziuni de neuron motor central inainte i pe parcursul programului
de recuperare medicala, incercind sd stabilim in acest mod o corelatie intre activitatea
motorie a fibrelor musculare sub actiunea exercitiilor de recuperare si modificarile
clinice ale sistemului neuromuscular in evolutia acestor bolnavi.



voluntara la toti pacientii inclusi in studiu.
Evolutia favorabili clinic sub termoterapie,
crioterapie, electroterapie i masaj a fost intalnitd
la 10 din cei 12 pacienti inclusi in studiu si
s-a corelat cu cresterea activitatii voluntare

ca frecventd si amplitudine a undelor EMG

la nivelul fibrelor musculare striate lezate. La
2 pacient, la care au fost inregistrate initial
potentiale polifazice de reinervare cu durata
crescutd (peste 35 ms) si amplitudine mare
(peste 150 pV), terapia de recuperare nu a dat
rezultate, evolutia acestora fiind citre atrofie i
spasticitate musculara.

Concruzi

Analiza traseelor electrofioziologice EMG la
pacientii cu deficit motor prin leziuni de neuron
motor central poate oferi indicii referitoare la
sansele de recuperare a acestora si la eficienta
terapiei de recuperare medicala.

ABSTRACT

The electrophysiological evaluation of the
medical recovery programme of patients with
stroke related motor deficit

INTRODUCTION

Strokes have the highest rate of morbidity and
mortalily out of all diseases worldwide. The
post-stroke recovery represents the treatment
the patients with muscular tonus modifications
undergo in order to return to a normal life and
integrate again into society.

THE PURPOSE OF THE STUDY

The analysis of the electrophysiological
modifications of the skeletal muscle fibers

using the unitary electromiogram (EMG) at

all patients with post-stroke hemiparesis and
hemiplegia

PATIENTS AND METHODS

We selected a group of 12 patients with ischemic
stroke and hemibody motor deficit. Unitary
electromiogram was used in order to analyse the
electrophysiological activity of the deteriorated
muscles NEUROPAQ-MEB-9100 system).
The initial results were compared to those which
were noticed after 12 weeks of treatment.

RESULTS AND DISCUSSIONS

A decrease of voluntary activity (regarding

the frequency and the amplitude of EMG)

was noticed and also abnormal potentials in
voluntary contractions.

10 out of 12 patients included in the study
favorably responded to thermotherapy,
cryotherapy, electrotherapy and massage and the
EMG voluntary activity increased.

Pentru comparatie am utilizat un lot martor alcatuit din 10 pacienti (5 barbati si
5 femei) cu acelasi tip de afectiune neurologicd dar avind etiologie hemoragici a AVC
si la care procedurile de recuperare medicald nu au putut fi incepute dupa 48 de ore de
la debutul leziunii.

REZULTATE §1 DISCUTII

Accidentul vascular cerebral apare ca urmare a deterioririi vascularizatiei cerebrale,
fiind clasificat in douda mari categorii: ischemic si hemoragic. In cazul unui accident
vascular ischemic, elementul fiziopatologic esential constd in reducerea sau oprirea
fluxului sanguin bogat in oxigen si glucozi intr-un teritoriu cerebral (cel mai frecvent
datoritd trombozei sau emboliei) in timp ce accidentele vasculare hemoragice apar
datoritd rupturii unui vas sau unei structuri vasculare anormale. 80% din accidentele
vasculare cerebrale sunt datorate ischemiei, celelalte fiind hemoragice. Unele accidente
hemoragice apar in interiorul ariei ischemice (transformare hemoragici), necunoscandu-
se de fapt cite debuteaza ca accidente ischemice. Lipsa totald a oxigenului timp de
circa 5 minute poate duce la leziuni neuronale ireversibile. Acest eveniment vascular,
reprezentat de reducerea fluxului sanguin sau oprirea acestuia intr-o zond corticald,
provoaci o cascadd de evenimente biochimice, fiziopatologice si morfopatologice care
conduc la necroza tesutului nervos cu realizarea unei zone de infarct cerebral [5].

Tn mod normal, simptomatologia in AVC apare brusc, in secunde sau minute, iar in
majoritatea cazurilor nu progreseazd, simptomele depinzind de aria cerebrali afectatd.
Reabilitarea dupa un accident vascular cerebral este procesul prin care pacientii care
prezintd modificiri ale tonusului muscular urmeazi un tratament pentru a-i ajuta si se
intoarci la o viatd normala prin reinvitarea si recistigarea abilititilor necesare in viata
de zi cu zi. De asemenea, se urmdreste a-i ajuta pe cei care au supravietuit, si inteleagd
si s se adapteze la diferitele dificultdti, si prevind complicatiile secundare si o educare
a membrilor familiei pentru sustinere permanentd. O echipd de reabilitare este, de
obicei, multidisciplinard intrucAt aceasta implicd personal cu competente diferite care
lucreaza impreund pentru a-l ajuta pe pacient. Pentru cei mai multi pacienti, terapia
fizicd §i cea ocupationald sunt elementele de bazi ale procesului de reabilitare, dar de
asemenea in multe tari se foloseste si reabilitarea neurocognitivi. Reabilitarea dupd
AVC ar trebui sa inceapd cAt mai curdnd posibil si poate dura de la cateva zile pana la
peste un an. O recuperare completa este exceptionald dar nu si imposibila.

Hemiplegia reprezinta o perturbare tonico-motorie consecutivd a unei leziuni
unilaterale a caii piramidale la nivelul neuronului central [5,6].

Calea piramidald, formati din axonii celulelor giganto-piramidale ale lui Bentz
din aria 4 corticali dupd Brodmann a circumvolutiei frontale ascendente, parcurge
un traseu care, in final, se articuleazi cu motoneuronii alfa din coarnele anterioare ale
mdduvei spindrii, de partea opusi.

Deteriorarea acestei arii are influentd asupra musculaturii striate determinind un
deficit al contractiei voluntare §i o crestere a tonusului muscular care in timp duce la
aparitia spasticitatii [6].

Sistemul efector este format din neuronul motor periferic (sub control direct
cortical si reglare suprasegmentard) si din efectorul muscular (reprezentant de fibra
musculard striatd cu fibre rosii tonice [7], specializate in mentinerea tonusului
cu minimim de consum energetic si fibre albe de tip fazic ce intrd in componenta
mugschilor de contractie rapidd).

Controlul segmentar este realizat prin sistemul activator alfa [8] care actioneazd
asupra fusurilor neuromusculare.

De la nivelul cortexului frontal coboard informatia de comanda spre formatiunile
efectoare. Corespondenta celulard nu se realizeazd punct cu punct intre un neuron si
o singuri celuld musculari in actiunea lor sinergici. Intinderea suprafetei corticale nu
este in raport cu volumul muscular ci cu complexitatea, finetea si precizia miscirilor,
teritoriile privilegiate fiind, cu precidere, membrul inferior si faciesul, mai putin
membrul superior.

Spasticitatea este o conditie comuni care de obicei afecteazd musgchii persoanelor
cu leziuni de neuron motor central (cum este si cazul accidentelor vasculare cerebrale),
sau o leziune palido-nigricd [7,8] datoritd suprimdrii actiunii moderatoare a acestor
centrii asupra tonusului muscular. A fost estimat faptul ci aproximativ 65% din
persoanele care au suferit un accident vascular cerebral dezvoltd spasticitate iar studiile
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2 of the patients initially had re-innervation
poliphasic EMG potentials of high amplitude
(more then 150 microV) and long period (more
than 35 msec). The recovery regarding these
patients was not efficient and the disease led to
muscle atrophy and spasticity.

CoNcLUSIONS

EMG evaluation at patients with motor deficit
caused by upper motor neuron lesisons can offer
clues about the chances of recovery and the
efficiency of the medical recovery programmes.

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010

au ardtat ci aproximativ 40% din victimele accidentului vascular cerebral pot avea inci
spasticitate la 12 luni post-accident. Odatd instalatd spasticitatea poate apare o scurtare
a muschiului ceea ce duce la modificiri fizice si contribuie mai departe la rigiditatea
musculard. Instalarea rigidititii musculare poate face miscirile dificile si necontrolate
in special la nivelul membrelor. Fiziopatologia spasticitatii este incomplet cunoscuta.
Aceste modificari ale tonusului muscular rezultd cel mai probabil din alterarea balantei
dintre aferentele de la ciile reticulospinale [9] si alte cdi descendente citre circuitele
motorii §i interneuronale ale miduvei spinarii si absenta unui sistem corticospinal
intact. Cu alte cuvinte existd o leziune in regiunea cerebrald sau la nivelul miduvei
spindrii care controleazd miscarea voluntara.

EMG de suprafati si unitard s-a efectuat la toti pacientii din lotul martor i la
pacientii din lotul de studiu inainte de inceperea procedurilor de recuperare medicald
si la 12 siptdmani de la momentul initierii recuperarii.

In cadrul programului de recuperare medicald au fost utilizate tehnici de
termoterapie, crioterapie, electroterapie si masaj [10].

Efectele terapeutice sunt obtinute prin mobilizarea rezervelor functionale ale
organismului care la rindul lor vor modifica in sens favorabil reactivitatea organismului.

Termoterapia a fost folositd pentru efectul miorelaxant si pentru ameliorarea
circulatiei periferice.

Crioterapia este utild pentru combaterea contracturilor musculare.

Electroterapia — trecerea curentului electric prin corpul omenesc determini
modificiri la locul de contact al electrozilor cu suprafata tegumentard cunoscutd sub
denumirea de efecte polare, precum si la distanta in profunzime in zona cuprinsi intre
cei doi electrozi, efecte interpolare [11].

Efectele interpolare sunt importante prin aceea ci actiune lor determind in
interiorul organismului efecte de bioelectrolizd [11,12], ionoforezi modificiri de
potential de membrani si excitabilitate neuromulsculardi modificiri in compozitia
chimici a tesuturilor, efecte termice si de inductie electromagnetica.

Programul de recuperare medicald a inclus si masajul, datorita actiunii mecanice
locale si efectului reflex ca actiune generald.

Actiunea locald se exercitd asupra pielii si tesutului celular subcutanat, circulatiei
limfatice, circulatiei sanguine si activitatii cardiace [13], excitabilititii neuromusculare
precum si asupra pragului de sensibilitate dureroasi.

Actiunea generald se sprijind pe mecanisme reflexe dirijate pe stimulii preluati de
citre aferentele si eferentele senzitivo-motorii [14], precum si vegetative.

Analiza traseelor EMG a evidentiat la lotul martor i la lotul de studiu inaintea
inceperii recuperarilor medicale trasee de tip neurogen caracterizate prin:

* activitate electricd spontana (in repaus)

e sciderea activitatii voluntare (ca frecventd, amplitudine), corelatd cu severitatea
simptomelor clinice de boald de neuron motor central.

* potentiale anormale, in contractie voluntara.

Prin lezarea multor motoneuroni, scade si numirul de unititi motorii (UM)
functionale (unele fibre musculare nu vor mai fi inervate - vor fi din aceastd cauzd
hiperexcitabile, in timp de cAteva siptiméni, pind cind ele degenereazi complet —
dispar, de unde aparitia in aceste siptimani a potentialelor de fibrilatie, spontane).
La incercarea de contractie voluntara puternici, datoritd faptului ¢ nu se mai poate
face o sumatie spatiali normald, fiind foarte putine UM rimase in functiune, se tinde
la cregterea compensatorie a frecventei potentialelor de actiune de la motoneuronii i
respectiv UM restante. Astfel apar, chiar la contractie maximald, trasee simple si mai
ample.

In deficitele motorii severe s-au constatat potentiale anormale care sunt de doui
tipuri:

*  potentiale polifazice de reinervare
o durata crescuta: 20 — 30 ms;
e amplitudinea: 50 — 100 pV;
e cu 10 —15 faze;
* acestea aratd un proces de reinervare a fibrelor musculare denervate,
reinervare realizatd de citre putinii motoneuronii (respectiv axoni) restanti
ramasi activi, nedegeneragi.
* potentiale gigante bifazice
e amplitudinea: >1000pV;
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e durata: 8 — 12 ms;

e sunt produse de UM foarte mult marite (cu un numir
foarte mare de fibre musculare). Mirirea este realizatd
prin reinervarea de citre axonii motoneuronilor rimasi
indemni, care nasc ramificatii axonale noi ce reinerveaza
in final aproape toate fibrele musculare din jurul lor,
fibre ce au pierdut inervatia normali — prin distrugerea
motoneuronilor ce le inervasera.

Dupi 12 siptamani de la initierea programului de recuperare
medicald la toti pacientii inclusi in lotul de studiu si lotul martor
s-au repetat inregistririle EMG.

La lotul martor nu au fost constatate modificari semnificative
comparative cu momentul initial.

10 dintre pacientii supusi programului de recuperare medicald
au prezentat o crestere a activitdtii voluntare ca frecvenfd i
amplitudine a potentialelor EMG culese la nivelul musculaturii
afectate fapt ce s-a corelat cu un rispuns favorabil clinic cu regresia
partiald a deficitul motor. Aceastd modificare a traseelor EMG a avut
si valoare prognostica deoarece 8 dintre cei 10 pacienti au recuperat
la 12 luni aproape in totalitate deficitul motor fiind capabili si-si
desfisoare activitatea zilnica fira insotitor.

Doar doi dintre pacientii inclusi in studiu nu au rispuns la
terapia de recuperare medicald evolutia fiind in timp citre atrofie si
spasticitate musculara.

La acesti pacienti inregistrarile EMG la 12 siptimini de
program de recuperare medicald au evidentiat potentiale polifazice
de reinervare cu durata crescuta (peste 35 msec) si amplitudine de

150 pV.

Concruzirn:

Analiza traseelor electrofiziologice EMG la pacientii cu deficit
motor prin leziuni de neuron motor central poate oferii indici
referitoare la sansele de recuperare a acestora si la eficienta terapiei
de recuperare medicald.

Pacientii cu AVC aflati in program de recuperare au prezentat
o crestere a activitdtii voluntare ca frecvend §i amplitudine a
potentialelor EMG culese la nivelul musculaturii afectate.

La doi pacienti, EMG a evidentiat modificiri severe ale traseelor
de tip potentiale polifazice de reinervare cu duratd crescutd si
amplitudine mare. Acestia nu au raspuns favorabil la programele de
recuperare medicald §i au avut evolutie citre atrofie i spasticitate
musculard pe hemicorpul afectat.
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ABSTRACT

OBJECTIVE:

To investigate the influence of salt mine medium
from the Romanian Cacica and Dej Salt Mines
upon the cell morphology and electrophoretic
expression of heterogeneous dermal cultures
obtained from Wistar rats’ abdominal skin, on
normal and Ovalbumin-sensitised animals.

MATERIALS AND METHODS:
Heterogeneous dermal cells cultures were
prepared from Wistar abdominal skin. Cultures
derived from skin rat develop with a monolayer
of fibroblasts and epithelial cells attached to the
culture dish. Before cultures initiation, Wistar
rats of 75-100 g weight were divided in two lots:
control and ovalbumin challenged animals. Ten
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INTRODUCTION

Asthma is a disorder characterized by chronic inflammation of the airways, airways
hyperresponsiveness, and changes in airway architecture, sometime termed remodelling.
The cells responsible for maintenance of lung structure are the parenchymal cells of
the lung, including epithelial cells, mesenchymal cells, and endothelial cells. Recent
studies have suggested that the function of epithelial cells, smooth muscle cells, and
fibroblasts cultured from lungs of individuals with asthma differs from the function of
cells similarly cultured from individuals without asthma. These functional differences,
particularly as they relate to repair and remodelling, could contribute airway structural
alterations (Sugiura et al., 2007).

The current study was designed to investigate the influence of salt mine medium
from Cacica and Dej Salt Mines upon the cell morphology and electrophoretic
expression of pulmonary fibroblasts in vitro obtained from Wistar rats’ lung, in normal
and Ovalbumin challenged “asthmatic” conditions.

Fibroblasts were cultured from lung parenchyma of control, ovalbumin-sensitised,
and speleotherapy treated rats after ovalbumin-sensitisation.

Fibroblasts shape in culture can vary in accordance with the substrate, which on
they is growing, and the space they have for movement.

Using pulmonary fibroblasts cultures to verify the therapeutic properties of saline
mines medium, described as speleotherapy, represents an innovative and scientific
new way to establish the medical methodology of preventing, treating and recovery of
patients with various pulmonary problems.

MATERIALS AND METHODS

MATERIALS

Phosphate Buffer Solution (PBS: NaCl 0,13M + KCI 2,6mM + Na2HPO4 x12
H20 8mM + KH2PO4 1,4mM); HAM-F12 culture medium (Sigma); penicillin
100 U/ml, streptomycin 100mg/ml; neomycin 50mg/ml (Sigma); fetal bovine serum
(Sigma).

RaT WisTAR MODEL OF ALLERGIC ASTHMA
Wistar rats of 75-100g weights were sensitised to Ovalbumin by i.m. injections.

PRIMARY FIBROBLASTS CULTURE

After anaesthesia with chloroform, rats were killed. The thorax was opened and
then the lungs were removed en bloc in a laminar flow hood using sterile technique
and put into ice-cold sterile Phosphate Buffer Solution (PBS: NaCl 0,13M + KClI
2,6mM + Na2HPO4 x12 H20 8mM + KH2PO4 1,4mM). Imm tissue pieces were



MORPHOLOGICAL AND ELECTROPHORETIC DATA ABOUT HETEROGENEOUS PRIMARY DERMAL CELLS CULTURES 15
OBTAINED FROM NORMAL AND OVALBUMIN-CHALLENGED WISTAR RATS TREATED BY SPELEOTHERAPY IN THE
CACICA AND DEJ ROMANIAN SALT MINES, Munteanu et al.

animals of each lot were send to Cacica and Dej
Salt Mine for 14 days and maintained in the salt
mine medium, as in speleotherapy treatment.

REesuLrs:

Speleotherapy of Wistar rats had induced
significant differences in cell morphology and
electrophoretic expression of primary dermal
cells cultures. The data obtained support the
protective effects of speleotherapy by comparing
with ovalbumin sensibilised animals.

CoNCLUSIONS:

The results of this study indicate the fact

that speleotherapy induces changes on the
morphology and protein expression of dermal
cells in vitro, and these changes support the
beneficial effects of speleotherapy.

KEy wORDS
speleotherapy, dermal cells culture, salt mine

suspended in 0.125% trypsin and 0.001% DNase and repeatedly stirred for 6 minutes
and centrifuged at 1000g. The pellet was resuspended in HAM-F12 medium with
4500mg/] glucose, 25 mM HEPES, 100 U/ml penicillin, 100 pg/ml streptomycin
and 50 pg/ml neomycin and 10% fetal bovine serum (Sugiura et al, 2007; Foster et al,
1990; Nunez et al, 1995).

PuAsE CONTRAST MiCROSCOPY

Phase contrast microscopy, first described in 1934 by Dutch physicist Frits
Zernike, is a contrast-enhancing optical technique that can be utilized to produce
high-contrast images of transparent specimens, such as living cells (usually in culture),
microorganisms, thin tissue slices, lithographic patterns, fibers, latex dispersions, glass
fragments, and subcellular particles (including nuclei and other organelles).

SDS-PAGE ELECTROPHORESIS

The proteins electrophoresis from the total homogenate has as the purpose to
establish the changes, which are revealed at the proteic level of fibroblasts cultures
obtained from rats held on saline mine medium for the speleotherapy.

'The proteins electrophoresis in gel of polyacrylamide was done in the denaturated
conditions in the conformity with the techniques described by Laemmli (1979). The
cultures have been washed with PBS, curetted from the culture plate and lyzed in

buffer containing 0,5M Tris-HCI, pH 6,8 + 0,05% BPB + 10% glycerol + SDS 10%.

REesuLrs

Control pulmonary fibroblasts culture of 9 days has a homogenic aspect with a
high pre-confluence level. The cell division is to a high level and the cell morphology
shows a typical microscopic view, described in the specific literature.

Pulmonary fibroblasts cultures of 9 days obtained from Ovalbumin sensitised rats
presents many morphological changes from the control pulmonary fibroblasts culture,
being observed an sensible number reducing of pulmonary fibroblasts in culture, the
diminished cellular dividing frequency and an accentuated cellular morphopathology
of the cells in culture. After 9 days of culturing, the pre-confluence level is much lower
than in the control case.

Pulmonary fibroblasts cultures of 9 days obtained from Ovalbumin sensitised
rats and treated by speleotherapy in Cacica Salt Mine shows an improvement of the
morphological parameters of the cells comparative with the cultures obtained from
Ovalbumin-challenged asthmatic rats. By phase contrast microscopy, it is possible to
observe a rising of the cells number.

Pulmonary fibroblasts cultures of 9 days obtained from Ovalbumin sensitised
and treated by speleotherapy in Dej Salt Mine shows also an improvement of the
morphological parameters of the cells comparative with the cultures obtained from
Ovalbumin-challenged asthmatic rats. It is observed the rising of the cell population
density and that of cell viability.

Pulmonary fibroblasts were homogenized with Laemmli buffer pH 6,8, and the
proteins of the obtained homogenate were separated by 10 % SDS polyacrylamide gel
electrophoresis that maintains polypeptides in a denatured state once they have been
treated with strong reducing agents to remove secondary and tertiary structure.

Samples of 10pl were loaded into wells in the gel. One lane was reserved for Sigma
molecular markers mixture of 205; 116; 97; 66; 55; 45; 36; 29; 24; 20,1; 14,2 and
6,5 KDa

Following electrophoresis, the gel was stained with Coomassie Brilliant Blue R-250,
that allowed visualization of the separated proteins. After staining, different proteins
appeared as distinct bands within the gel (Towbin et al., 1979).

Analysis with GeneTools version 4 software from SynGene of each track of the
electrophoresis (figure 1), allowed us to compare the profiles of the total proteins expression.

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010
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Discussion

The present study evaluated morphological phenotypes related
to repair and remodeling in fibroblasts obtained from control Wistar
rats and from Ovalbumin-sensitized and -challenged rats, a model
of asthma that results in airway hyperresponsiveness and chronic
airway remodeling, as other authors had presented.

Compared with control fibroblasts, fibroblasts obtained from
lung parenchyma of the “asthmatic” rats and Ovalbumin-sensitized
rats treated in Cacica and Dej Salt Mines demonstrated the positive
role of the saline medium for the “asthmatic” rats.

The current study focused on fibroblasts, which are believed to
be cells that play a major role in the maintenance and remodeling of
interstitial connective tissue. In this context, fibroblasts are believed
to play a key role in maintaining and altering tissue structure. The
ability of fibroblasts to migrate in response to chemotactic stimuli
and to proliferate in response to specific growth factors is believed
to control their accumulation at sites undergoing tissue repair. The
ability of fibroblasts to produce and remodel extracellular matrix is
thought to contribute to tissue structural changes. Remodeling of
tissues likely involves fibroblast contractile activity.

In summary, the present study supports the concept that
phenotypically altered fibroblasts can contribute to airway
remodeling in asthma. Fibroblasts cultured from the lungs of
chronically OVA-sensitized and -challenged animals demonstrated
consistently augmented repair responses for a number of functional
assays (Sugiura et al., 2007).

CONCLUSIONS

Phase contrast microscopy analyses of primary fibroblasts
cultures reveals an cellular regeneration after animal exposure to
saline medium in Cacica and Dej Salt Mines, comparative with the
cells morphology of cultures from Ovalbumin sensitised rats.

The morphological observations are confirmed by the
electrophoretic analyses, which demonstrate through rising of the
expression of many proteins and of total protein amount that the

exposure of Ovalbumin-sensitised animals to the saline medium from
Cacica and Dej Salt Mines is reversing the cells morphopathology of
pulmonary fibroblasts in cultures;

Wistar rats sensitised with Ovalbumin have a low number
pulmonary fibroblasts output cultures, with a more sensitive
morphopatologic level.
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TABLE 1: SDS POLYACRYLAMIDE GEL ELECTROPHORESIS OF THE DERMAL CELLS CULTURES

Samples

1 -9 days dermal cells culture from Ovalbumin-sensitised rats exposed to the saline medium of Dej Salt Mine

2 - 9 days dermal cells culture from Ovalbumin-sensitised rats exposed to the saline medium of Cacica Salt Mine

3 - 9 days dermal cells culture from Ovalbumin-sensitised rats

4 - 9 days Control dermal cells culture

5 - Sigma molecular markers

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010
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FiG. 1 — ELECTROPHORETIC PROFILE OF DERMAL CELLS CULTURES
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TABLE 2 PROTEIN EXPRESSION ANALYSIS OF THE DERMAL CELLS CULTURES

Peak mﬁf:cku g‘;‘%‘lﬁts CONTROL OVALBUMIN CACICA 0 lg lfl‘tll ty
Nr. (KDa) Quantity (ug/10ul) | Quantity (ug/10ul) | Quantity (ug/10ul) (ug/10ul)
1 225 —-240 3,80 5,61 2,60 5,56
2 220 - 225 1,81 2,19 3,58 2,19
3 210 -220 4,78 0,92 2,07 0,92
4 200 -210 1,66 0,37 2,04 1,25
5 190 - 200 3,55 0,80 3,86 0,80
6 160 — 190 1,61 1,35 3,39 1,86
7 140 — 160 2,81 2,73 1,12 2,50
8 120- 140 2,53 1,59 1,56 1,13
9 105-120 4,73 2,61 2,00 20,03
10 100 -105 2,75 1,45 4,28 1,02
11 90 — 100 1,32 1,36 2,45 3,77
12 63 -90 1,61 0,90 1,21 0,29
13 55-63 13,14 9,93 1,36 0,34
14 42 -55 11,32 2,75 12,25 1,29
15 40 — 42 3,48 3,20 9,62 2,72
16 37-40 8,12 0,92 2,72 0,56
17 35-37 1,01 1,76 6,35 0,72
18 34-35 3,70 3,65 4,73 3,22
19 32-34 1,96 1,41 6,55 1,08
20 30-32 4,89 3,30 2,28 0,87
21 23-30 3,19 2,08 0,86 1,62
22 19 -23 8,00 10,27 8,11 1,78
23 6-19 24,72 18,30 23,20 30,22
TOTAL amount of proteins in
10 pl of sample: 116,5 79,45 108,19 85,74

Fic.10 TOTAL AMOUNT OF PROTEINS IN IO L OF SAMPLE

CONTROL OVALBUMIN CACICA DEJ
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RezumMAT

Prezentul studiu (un trial randomizat prospectiv) s-a
fundamentat pe faptul ci prezervarea si corectarea
prehensiunii la pacientul cu poliartritd reumaroida
(PR) este un act medical complex. Sunt prezentate,
in detaliu, interesarea articulagiilor pumnului si
mainii in cadrul procesului reumatoid precum si
particularititile programului de reabilitare adaptat
anormalititilor patogenice biomecanice.

Am evaluat aspectele clinice si functionale din cadrul
programului de reabilitare al complexului mainii
reumatoide, derulat timp de 3 saptimani, precum

si implicatiile sale in ameliorarea infirmitatilor si
limitirii activitigilor la femeile cu PR.

36 paciente diagnosticate cu PR in conformitate cu
criterii ACR au fost incluse in studiu, in decursul
anilor 2008 si 2009. Asistenta medicale de reabilitare
a fost derulatd timp de 3 siptimani, cuprinzind 20
sedinte.

S-a urmirit evolutia clinico-functionald a
complexului mainii in corelatie cu scorurile scalelor
pentru durere (VAS — visual analogue scale) si HAQ,
initial §i dupa aplicarea programului recuperator.
Am constatat, ci la pacientele aflate in stadiul
functional II i III s-a reusit inlocuirea penselor
termino-laterale si de fortd cu cele digito-palmare

si termino-laterale, aspect esential pentru

INTRODUCTION. OBJECTIVES.

Rheumartoid arthritis (RA) - a serious, systemic autoimmune disease characterized
by chronic inflammatory process (1) - represents one of the rheumatic disorders
characterized by a clinical-functional and therapeutic pathogenic complexity which
affects especially diarthroidal joints (typically, the bilateral joints of the wrists, fingers,
knees, ankles, or feet have been affected) (2).

With an incidence rate of 0.03% and a point prevalence of 0.5 to 1%, RA is a major
cause of morbidity, mortality and health care utilization (3). Persons affected by RA
experience functional limitation related to both complex joint impairmen3t and skeletal
muscle dysfunction. RA has a major impact on well-being and quality of life (4).

Work disability rates for patients with RA range between 26% and 50% within 10
years of diagnosis and are higher for those with longer disease duration. Survival rates
for persons with RA are lower than in the general population (5).

RA often causes destruction of the hand joints’ connective tissues, which leads to
weakness of the tissues and an imbalance of active and passive forces, and subsequently,
instability, pain, and deformity (6). It is estimated that the hands and wrists are affected
in 80 —90 % of RA patients (7); the metacarpophalangeal and proximal interphalangeal
joints in the hands are often involved; the fingers are forced into distorted positions
that hamper movement (8).

‘The diagnosis of the rheumatoid arthritis requires confirmation (positive diagnosis
based on the specific clinical, laboratory, and radiological criteria), to differentiate it
from other joint diseases and must imply the establishing of the evolution phase and
the activity phase of the disease, with the patient functional screening. We must screen
the rheumatoid arthritis patient in one of the 4 classes of functional-clinic classification.

Optimal management of RA is mulddisciplinary (4) and involves more than
pharmacologic therapy (physical and occupational therapy, surgery and patient education)
(3, 4). Essential components of management include systematic and regular evaluation of
disease activity, patient education/rehabilitation interventions, use of disease-modifying
antirheumatic drugs (DMARD:), possible use of local or low-dose oral glucocorticoids,
minimization of the impact on the individual’s function, assessment of the adequacy of
the treatment program, and general health maintenance (3).

Rehabilitation, including physical therapy - the judicious use of exercise and
methods for relieving pain and reducing inflammation and occupational therapy,
complements drug therapy in the management of symptoms in patients with
rheumatoid arthritis (6). Approximately 26% of patients with rheumatoid arthritis
receive a referral for rehabilitation by rheumatologists (9).

The methods used by rehabilitation program will get a maximal improvement of
the global functionality for each mio-arthro-kinetic segment, the patient will be able to
do ordinary activities (prehension — hand grip, walking) and even one slinked to his/
her profession. Because the hand’s joints are most interested in rheumatoid arthritis,
one of the components of the rehabilitation program represents the prehensile capacity
maintaining reeducation, with the preservation of the conditions of the normal vital
functions, without the risk of other organs and systems perturbation (cardiovascular,
respiratory, musculoskeletal).

The hand prehensile capacity has unique human features. These include among
others the motion of the thumb with ability to oppose to the fifth digit and the
grip and pinch. Hand function is recognized as being important (7) to all patients
diagnosed with RA.

Physiotherapy modalities are commonly used in the treatment of RA. The
effectiveness of hand exercises in RA has been recently reviewed (10, 11).

Controlled studies performed with adequate numbers of cases and using validated
objective measures to evaluate various physiotherapy and rehabilitation methods in
RA are quite rare; until 2006, only ten eligible studies have mentioned the use of hand
exercises as part of their treatment intervention (3).
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imbundtitirea statusului functional al pacientelor,
cu ameliorarea parametrului de durere. Statusul
functional global, apreciat cu ajutorul scalei HAQ),
s-a ameliorat pentru intregul lot studiat cu 29%
dupa performarea programului de reabilitare.
Reabilitarea in PR este un act medical laborios, cu
initiere cAt mai precoce de citre o echipd medicald
multidisciplinard. Metodele si mijloacele terapeutic
— recuperatorii interferd cu verigile patogenice

ale bolii. Prin respectarea decalogului principiilor
kinetice, asociat medicatiei de fond in PR, se asigura
mentinerea unei prehensiuni optime, cu o calitatea a
vietii corespunzatoare.

CUVINTE CHEIE
prehensiune, poliartrita reumatoida,
recuperare medicala

ABSTRACT

The present study (a prospective trial) was based

on the fact that the correction and preservation of
the prehension (hand grip) in rheumatoid arthritis
represents a complex medical act. This paper

will discuss in detail rheumatoid involvement of

the hand and wrist and rehabilitation program
performed in correlation with the pathologic
biomechanical abnormalities. We evaluate the
clinical and functional effectiveness a complex hand
therapy on changes in impairment and activity
limitation in women with RA over a 3 week period.
36 patients (women) with RA according to the
ACR criteria (3) were included in the study, between
2007 and 2008. The studied patients were treated
by means on physical therapy for a period of 20 days
(14 sessions).

‘W assesses the clinical and functional evolution

of the hand complex in correlation with scale VAS
and HAQ scores, at the beginning and after the
rehabilitation program.

In the patients with RA, 2 and 3 functional stage
the terminal-lateral pincers and the hand grip power
wete replaced by finger-palm and terminal-lateral
pincers which had an important contribution to

the functional status improvement, more exactly

to the pain parameter. The global functional status,
estimated with the help of HAQ questionnaire was
improved with 29%.

The rehabilitation in theumatoid arthritis is complex
and multidisciplinary. It must be initiated as soon

as possible. The methods and therapeutic means

are correlated with pathogenic disease aspects.

If everyone respects the kinetic principles of the
rehabilitation program, associated with the correct
pharmacological treatment, all patients have optima

hand grip and adequate quality of life.

KEY wORDS:
hand grip, rheumatoid arthritis,
rehabilitation program
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This paper will discuss in detail rheumatoid involvement of the hand and wrist and
rehabilitation program performed in correlation with the pathologic biomechanical
abnormalities.

We evaluate the clinical and functional effectiveness a complex hand therapy on
changes in impairment and activity limitation in women with RA over a 6 week period.

MATERIAL AND METHODS

PATIENTS.

36 patients (women) with RA according to the ACR criteria (3) were included in
the study, between 2007 and 2008. The patients were recruited from the in-patient
clinics of Physical Medicine and Rehabilitation, Hospitals no.1 and 2, in Craiova.

The inclusion criteria of our study were:

e disease lasting at least 1 year, with modifying anti-rheumatic drugs (DMARDs)
treatment,

* no oral corticosteroid therapy within the previous 2 months (intra-articular,
intramuscular injection or more than 7,5 mg daily),

*  no surgery of upper limb and no sensory or other neurological impairment of the
hand,

* impairment of hand defined as abnormal range of motion (ROM) and grip
strength,

e disease activity score (DAS) < 3,7,

* erythrocyte sedimentation rate (ESR) < 50 mm in the first hour.

*  All patients gave verbal consent for participation in our study.

Our study was a prospective trial. The studied patients were treated by means on
physical therapy for a period of 20 days (14 sessions). In Table 1 we mentioned the
demographic and other clinical characteristics of subjects.

STUDY INTERVENTIONS.

The monitoring of the patients was done initially, at the admission in the
monitored group (T1 - a baseline evaluation), and at the 21-day study period (T2)
the rehabilitation program was finished. The careful assessment which preceded the
rehabilitation program was performed in the first part of the day and included:

e ageneral clinic estimation,

* the subjective and physical examination of all segments of skeletal status and
especially of the hand (joint balance, manual muscle testing, the disturbed trophies
examination),

* paraclinic estimation (the results of the paraclinic investigations are interpreted,
imagistic examination-ultrasound and radiological estimations are made); all
patients had conventional posterior-anterior radiographs of the hands and wrists
(the radiograph aspects were graded according to the Steinbrocker criteria); we
performed the following laboratory evaluations: erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), rheumatoid factors (RF), complete blood cell
count, creatinine level, hepatic enzyme levels, urinalysis.

* functional estimation- the grouping of patients according to the American College
of Rheumatology 1991 revised criteria for classification of global functional status
in RA, the VAS scale completion (necessary for the daily pain quantification)
and the Health Assessment Questionnaire HAQ questionnaire (to appreciate life
quality). The patients have completed the VAS scale, and the HAQ questionnaire,
initially (T'1) and finally (T2).

Through a systematic examination of the superior member we could notice
a particular attitude, the deformed joints and limited mobility with impact on the
functional status and the appearance of the pain. We did not omit the psycho-affective
reactivity of the woman patient, which influences the clinic symptoms and conditions
the recovery program, especially the kinetic one.

OUTCOME MEASURES.

Inflammation process of hand was evaluated by ESR and CRP level, and the level
of pain in the hands. The intensity of the pain was measured by a visual analog scale
0 — 10 (0 indicated a painless status and 10 a most severe pain).

Functional status of hand was assessed by palmar pinch (in centimeters) and
activities of daily living and the level of pain in the hands. The palmar pinch was
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obtained with patients sitting in standardized posture — elbow flexed at 900 and wrist in a neutral position; we used the best value of three
attempts.
The important activities of daily living were assessed and included in the HAQ questionnaire.

REHABILITATION PROGRAM.

After the multidisciplinary examination a complete program (educational, medication, physical, kinetic) was applied for 20 days, 1
session daily, 5 days a week.

All rehabilitation team efforts were focused to alleviate pain and to decrease the inflammation, to control the joint damage and the loss
of hand function, to maintain function for activities of daily living and work, and maximize quality of life.

The components of the complex assistance, adapted to the illness stage were:

*  hygiene-diet and life regime, including the education the patient about the disease and the consequences of joint damage and disturbing
hand function; all subjects received a joint protection writing rules — the principles of joint protection, energy conservation aspects,
postural advice and fundamental adaptations for household activities;

* the medical treatment (the treatment which every patient had before coming to the rehabilitation clinics was observed; all patients
continued to take their previously prescribed oral medication);

*  physical treatment (daily faradic hands bath at 370 C for 20 minutes, the intensity of the faradic current was 20 mA; 1 hour later, a 450
C wax pack upon both hands were applied one day, and another day we performed ultrasound to both hands);

*  massage (sedative and the Cyriax massage); the entire upper limbs were been massaged before and after kinetic session; massage required
15 — 20 minutes; we recommended the massage 30 minutes after heat therapy (wax pack or ultrasound);

* kinetotherapy (exercises were balanced with rest, in painless and functional hand positions). The functional positions for all segments
will be kept - lying on the back with a pillow under the neck, inferior limbs extended, shoulder bent 450 -600, elbows bent 700
— 800, the hand in semi flexion as if holding an orange, with fingers slightly bent and thumb in opposition. The physical therapist
performed an individual hand exercise program, including passive and active ROM exercises (a maximum ROM of all small joints of the
wrist — flexion, extension, pronation, supination, circumduction; thumb — interphalangeal flexion, opposition; fingers — global flexion,
extension and abduction), slow and progressive stretching (for flexor muscles of the fingers and opposite and abductor muscles of thumb,
especially), strengthening (isometric and resistive) exercises for intrinsic and extrinsic hand muscles (wrist extensor muscle), and global
exercises specific for prehensile hand function (pinch grip exercises and routine daily activities). The isometric exercise parameters were:
moderate contractures hold for 4 - 6 seconds, with a 15 second rest between contractions, and repeated 5-10 times each day. Each kinetic
session was 30 minutes longer.

All subjects were requested to inform the members of rehabilitation team of any unpleasant sensation that appeared in the one of the
component of complex daily assistance. Pain was been a signal for stop the program.

STATISTICAL ANALYSIS.

SPSS 9.0 software package was used to perform the analysis and statistical significance was recognized at the level of p<0.05. Comparisons
between variables were performed by analysis of variance. Comparison of HAQ scores with ACR revised global functional class was performed
using analysis of variance.

ResuLrs
The biographical data of our patients, with persistent RA are shown in Table 1.
The median patient age was 48.08 yrs (range 38 and 56 yrs).
33 % subjects had positive RF form disease (12 females). Median disease duration was 7.41 yrs (range 2 and 14 yrs).

TABLE 1
Life 30 - 39 years 40 — 49 years 50 — 59 years
conditions
24 urban 6 patients (p) 12 patients (p) 18 patients (p)
(1[2J)rural Stein- 6 p. Stein- 7 p. Stein- 7p.
(R) broker std. II | broker std. 11 broker | std. Il
Class Class 4p. class 7 p.
std. 11 std. 11
1p. 4 p.
std. IV std. IV
5U +1R 8U + 4R 11U + 7R
Patients’ average age = 48.08 years (SD = 6.88)
Average of disease age = 7.41 years (SD =4.23)

The distribution of RA studied women by level of functional capacity on the ACR revised global function classification (Steinbroker
classification) is mentioned in Table 1 (6 patients / 16.66% were categorized in class I — complete ability to perform all usual activities, 12
patients / 33.33% were categorized in class II - adequate for normal activities, despite handicap of discomfort or limited motion at one
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or more joints and 18 patients / 50% were categorized in class IIT — limited functional capacity, only to little or none of duties of usual
occupation or self-care).

The values of the disease evolution parameters allowed an optimal rehabilitation program. So, the average of the ESR for the studied
group was 41.5 mm (SD=5.49), and the reactive protein was checkable with 50% of patients.

In Table 2 are shown the average values of the ESR, obtained in the clinic study including the two categories of patients depending on
the presence or absence of the RE

TABLE 2
VSH Functional classification | RF CRP
II III 1\ absence | presence | absence | presence
Average | 40.7 40.62 | 41.5 38.85 43.5 45.23 34.75
value (5.63) (6.56) | (4.81) | (5.84) (4.38) (5.15) (2.06)
RF = Rheumatoid factor; CRP = C-reactive protein
Between brackets is presented the standard deviation (SD)

There is a very important concordance between the average value of the ESR and the RF positive form of the disorder.

The parameter pain was appreciated with the visually-analogue scale which all patients completed at the moments T1 and T2 of the
evaluation. The average value of the value of the scale score for the entire group improved with 39%. At the beginning the average value of
the score VAS=4.83 (SD=1.28) and at the end of the evaluation the score VAS=2.91 (SD=0.87).

All patients have been presented the involvement of the tendons and joints of the hand, with variable loss of function (hand grip).

The difficulty of closing the fist was measured using a ruler, putting down the centimeters between the phalanx distal extremity of 2
and 5 fingers and the fold of the radiocubitocarpian area. In table 3 we mentioned the principles values for the each functional stage for our

patients.
TABLE 3
Functional Average value of the fist closing defect (cm)
stage Minim Maxim Mean value SD
(Steinbroker
classification)
11 1,5 4,0 2,667 0,7715
111 2,0 4,5 3,462 0,8282
v 4,0 6,0 5,250 0,7071

We found that the initial average value was 3.58 cm, for all patients, and at the end the average value decreased to 2.16 cm (SD=0.92).

A relation between the average value of fist closing movement and the clinical stage of the disease was found.

When doing the regressing equation for the initial and final average value of the fist closing I noticed a very good correlation between the
pair of values 0,929 with a square ,r’ of 0,862 which means a very good predictivity of final value as compared to the initial one. 86% of the
cases submit to regressing equation pattern with an improvement percentage of parameter with 41% and the graphic of the cases frequency
was acceptably superposed on the real curve (table 4, table 5 and figure 1).

TABLE 4
Fist forming defect (FFD)
Average value | Standard deviation | N
Final FFD 2.097 0.9244 36
Initial FFD 3.528 1.2532 36
TABLE 5
Correlations between the average values of the fist forming defect FFD)
Final FFD (DFP 2) | Initial FFD (DFP 1)
Pearson Correlation DFP2 1.000 0.929
DFPI 0.929 1.000
. . DFP2 0. 0.000
Sig. (1-tailed) DFPI 0,000 ‘
. DFP2 36 36
No. Patients DFP1 36 36
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In the patients with RA, 2 and 3 stage the terminal-lateral pincers and the hand
grip power were replaced by finger-palm and terminal-lateral pincers which had an
important contribution to the functional status improvement, more exactly to the pain
parameter.

The global functional status, estimated with the help of HAQ questionnaire was
improved with 29%. The initial average value, at the T1 moment was 12.5 (SD=1.91),
and at the end the average score had an average value 8.91 (SD=1.48). In table 6 we
mentioned the values for HAQ scale for functional stages.

When we made the regression equation for the initial and final average values of the
score HAQ questionnaire (tables no 7, 8, 9) we observed a correlation of 0.704 square
R was nearly 0.5, so half of the studied cases respect the model of a regression equation,
as can be seen from ANOVAs analysis, when the square values sum is almost equal

Regression Standardized Residual

TaBLE 6
Functional stage HAQ value
(Steinbroker classification) | Minim | Maxim | Mean Standard deviation
1 9 14 11,2 1,26
111 11 16 12,92 1,49
1A% 12 16 14,13 1,24
TABLE 7
Life quality questionnaire score (HAQ)
Average value | Standard deviation | N
final HAQ 8.92 1.481 36
Initial HAQ 12.47 1.765 36
TaBLE 8
Correlations between the average values of the HAQ questionnaire score
Final HAQ (HAQ 2) | Initial HAQ ( HAQI)
Pearson Correlation gig? (1)(7)82 ?383
. . HAQ2 . 0.000
Sig. (1-tailed) HAOI 0,000 .
. HAQ2 36 36
No. Patients HAQI 36 36
TABLE 9
ANOVA(b)
Model Sum of df Mean | ¢ Sig.
Squares Square
. 33,47
Regression 38.079 1 38,079 9 ,000(a)
! Residual 38.671 34 1,137
Total 76.750 35
a Predictors: (Constant), HAQ1
B Dependent Variable: HAQ2

between the values submitted of the equation and the residual one.
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Frequencies graphic is closer to the ideal curve (figure 2).
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DiscussioN

We consider, in accordance with the Guidelines for the
Management of RA (3), that the complex impairment of physical
function may be aggravated by quotidian physical activity. So, the
rehabilitation program is necessary to control the complex function of
hand in RA patients. In the kinetic session we established the periods
of rest, changes in activities of daily living, the resistance exercise for
intrinsic hand muscles and mean aspects for energy conservation rules.

All patients of our study could performed the rehabilitation
program for hand function because had a good prognosis of RA.
Poor prognosis is suggested by earlier age of disease onset, high titer
of RE elevated ESR and swelling of > 20 joints (or DAS > 3.7).

Our results are in accordance with other studied (12 - 15).
Optimal management of RA involves more than pharmacologic
therapy. Early in the course of the disease, the patient needs to learn
to accept that he or she will be living with RA and will need to
become involved in the process of making decisions about treatment.
Instruction in joint protection, conservation of energy, and a home
program of joint range of motion and strengthening exercises are
important in achieving the treatment goal of maintaining joint
function. Physical therapy and occupational therapy may help the
patient who is compromised in activities of daily living. Regular
participation in dynamic and even aerobic conditioning exercise
programs improves joint mobility, muscle strength, aerobic fitness
and function, and psychological well being without increasing
fatigue or joint symptoms (12, 13).

The hand is frequently affected in RA as we can speak of a
lesion predilection of the disease for the hand. Because of the
inflammation of the capsule, ligaments and sinovial, the joints
become unstable and get deformed under the action of muscular
pressure. As the finger and wrist joints are frequently involved in
this disease, the assessment and the management of the severity of
impairment and disabilities would represent an important aspect in
hand rehabilitation of RA patient.

The functional peculiarities of the hand explain these
deformations and the lesional aspect of the hand. All these types of
prehension — hand grip are affected in reumathoid arthritis because
of the existing complex deformations of all joint elements.

The preservation of optimal clinic-functional state of the hand
complex in arthritis rheumatoid presupposes a complete medical
assistance and moving is most important. (16). The methodology of
the recuperation program in the rheumatoid hand is adapted to the
phase of the disease evolution and function (14, 17).
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The current rehabilitation treatment consists of rest and general
supportive measures (heat, parrafin baths, gentle physical therapy
and adaptive splint) (16).

In our rehabilitation program performed in the all studied
subjects we took into consideration the fundamental principles in
kynetotherapy for a patient with RA:

e perfect knowledge of the morphology and bio-mechanics of the
hand,

* carly application,

* joint rest in acute phase, which can help to alleviate the pain,
but prolonged rest increases stiffness, osteoporosis and muscle
atrophy. Rest is recommended until the acute symptoms
improve. During the night the functional positions for all
segments will be kept- lying on the back with a pillow under
the neck, inferior limbs extended, shoulder bent 45-60 degrees,
elbows bent 70-80 degrees, the hand in semiflexion as if holding
an orange, with fingers slightly bent;

*  continuous adaptation of kinetic technique to the evolution of
the disease,

*  joint mobility within the limits of functional amplitude,

* avoiding strong hand grip,

* avoiding discomfort and pain during treatment and after,

e correction of gesture activity that generates information,

* continuous treatment as  essential therapy” in all periods of
the disease.

The objectives of kinetotherapy with the rheumatoid hand are
prevention and correction of preexistent deformations. We must
take into consideration the different factors:

e carly affection of metacarpophalangeal joints by the proliferating
sinovitis,

e anatomical characteristic of metacarpophalangeal joints: the
metacarpian head shape, with a longer condil on the radial side;
ligament asymmetry, the radial one is askew the cubital vertical,

e radial deviation of fist,

* flexion- extension relation of force favouring the flexors,

* interosseous of cubital part of hand more powerful than
interosseous of radial part,

* the greater use of the hand in flexion in most gestures.

The kinetic program applied in hospitalized conditions must be
adapted at discharge to be applied at home, a continuous treatment
being one of secretes of the success to increase the quality of the
patient’s life.

Prior to establishing an exercise program for patients with RA,
the following characteristics should be considered: whether the
involvement of the joints is local or systemic, stage of the disease,
age of the patient, and compliance of the patient with the therapy.
Duration and severity of the exercise are adjusted according to
the patient. ROM exercises, stretching, strengthening, aerobic
conditioning exercises, and routine daily activities may be used as
components of exercise therapy.

In other studies it was emphasized the important kinetic
aspects for the rehabilitation program (14 - 16). There should be no
straining exercises during the acute arthritis. However, every joint
should be moved in the ROM at least once per day in order to
prevent contracture. In the case of acutely inflamed joints, isometric
exercises provide adequate muscle tone without exacerbation of
clinical disease activity. Moderate contractures should be held for 6
seconds and repeated 5-10 times each day. It should be remembered
that if isometric exercises are performed in a magnitude of more
than 40% of maximum voluntary contraction, they may lead to
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impairment in blood circulation and fatigue after the exercise. If the
disease activity is low, then isotonic exercises should be performed
by using very low weights. If pain persists more than 2 hours or too
much fatigue, loss of strength, or increase in joint swelling occurs
after an exercise program, then it should be revised. Producing
excessive stress over the tendons during the stretching exercises
should be avoided. In sudden stretches, tendons or joint capsules
may be damaged. Finally, in chronic stage with inactive arthritis,
conditioning exercises such as swimming, walking, and cycling with
adequate resting periods are recommended. They increase muscle
endurance and aerobic capacity and improve functions of the patient
in general, and they also make the patient feel better.

Our study has several limitations.

The study was based exclusively on hand clinical assessment
and rehabilitation, without dynamometer measures. Rehabilitation
program in complex management of RA patients covers
comprehensive multidisciplinary assistance of functioning, taking
into consideration the personal conditions, environmental factors
and the participation of patient to the different compartments of life
— all these conditions and factors were not been very well analyzed
in our study. The occupational therapy may help the patient who is
compromised in activities of daily living. No patient of our study
had followed an occupational therapy for improvement of hand
function.

Morestudieson theefficacy and effectiveness of physiotherapeutic
interventions / rehabilitation program in the management of RA
patients are needed.

CONCLUSIONS

The immune and inflammatory status is not an important
condition factor for the hand grip in RA patients.

Quality of life and hand grip are correlated with the functional
stage in RA patient.

Rehabilitation in rheumatoid arthritis is a complex medical
act with early initiation by a multidisciplinary medical team.
Without a rehabilitation program the consequences can be definite,
invalidating, with negative impact on the reeducation of the hand
grip.

Applied kinetotherapy in rheumatoid arthritis to correct and
keep the hand functionality with optimal hand grip is adapted to
the hand lesions and is considered as essential therapy.

There is no standard kinetic modality to be applied in rheumatoid
arthritis to reconstruct and keep optimal prehension — hand grip,
but there is a complex of modalities to be applied individually.

By observing the kinetic principles associated with essential
therapy in rheumatoid arthritis, we can ensure an optimal hand grip

with high quality of life.
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REZUMAT

Definitia osteoporozei este inca subiect de discutie.
Se pare ca putem vorbi mai degraba de un sindrom
decat de o boald, sindrom evidentiat de o fracturd
apdrutd dupa un traumatism minor la o persoand cu
masi osoasd redus.

OBIECTIVE

Studiul de fa¢d isi propune evidentierea unor
corelatii intre manifestirile clinice, considerate ca
si repercursiuni ale osteoporozei si modificirile
morfologice osoase.

MATERIAL SI METODE

Studiul s-a realizat pe un numdr de 47 de pacienti
care au suferit o fracturi de col femural, au fost
protezati si ulterior au necesitat program complex
de recuperare. Indicatia de artroplastie a permis
obtinerea de material biologic necesar studiului
histologic.

REezuLTATE

Lotul de studiu a cuprins preponderent pacienti
de sex femeiesc, varsta medie a lotului fiind de 62
ani. Rezultatele, in acord cu datele din literatura
de specialitate, au evidentiat ci fracturile de col
femural datorate osteoporozei sunt mai frecvente
la persoanele de sex femeiesc si sunt in relatie
directd cu vérsta pacientilor. Ca si intensitate a
traumatismului care a generat fracturarea osului,
procentul pacientilor care au afirmat un traumatism
de intensitate mici a fost cuprins intre 89 si 94.
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OSTEOPOROSIS TYPE |

INTRODUCTION

Currently, osteoporosis can be considered as a “disease of the skeleton characterized
by low bone mass and micro-architectural deterioration of bone tissue, that leads to
enhanced bone fragility and susceptibility to fracture”. Looked into more deeply, this
definition refers to bone mass reduction without including other risk factors(1).

Osteoporosis affects mostly women after the age of 50, the women / men ratio
being 3:1, 4:1. According to the statistics released by OMS, a tendency of ageing in
population was noticed in relation with the increase of life expectancy so that a rapid
87% growth in population with ages between 65 and 74 is estimated by the year 2025.
It was demonstrated that if in 1960 the number of persons over 60 years old was
around 250 millions, in 2020 it will reach 1 billion(2). Most frequently, osteoporosis
is diagnosed based on X-ray examination for rheumatic affections or following
fractures. Fractures may be the first manifestation of osteoporosis or complications
of it. Osteoporotic fractures occur at different levels, the most serious being the ones
affecting the spine and hips(3).

The hip fracture is associated with an important disability and a death rate of 20-
24% in the first year that fallows its occurrence, whereas mortality due to fractures in
the vertebrae is double. These aspects generate increased costs for the patient, but also
for the society if we take into account the large number of hospitalization days followed
by long term special care, in most cases implying dependence on family or specialized
institutions for help.

Primary or idiopathic osteoporosis stands for more than 75% of all osteoporosis cases
and represents the involution osteoporosis. The bone loss rate depends on the type of bone:
trabecular or cortical. The loss of cortical bone starts after the age of 40 and is linear, registering
an annual loss of 0, 5-1% in both genders. The reduction of trabecular bone starts between 30-
35 years and is linear in men and women before menopause (1-4% a year). After menopause,
an acceleration of bone loss is registered, reaching up to 10% a year. (4)

The induction of osteoporosis is due to a number of factors, the most important
being age and sex (especially after menopause). Several other factors may interfere either
as helping factors as it happens in primitive osteoporosis, or as prevailing factors as in
secondary osteoporosis. Thereby, we can mention: hormonal factors (early menopause,
late puberty, mental anorexia), genetic factors (family osteoporosis), ethnic factors,
anthropometric factors (low height, asthenia), nutritional factors (insufficient calcium
intake, vitamin D insufficiency), environmental factors (smoking or excess alcohol,
low sun exposure), iatrogenic factors (glucocorticoid treatment, thyroid hormones,
heparin), lack of exercise (sedentary life, prolonged immobilizations).

There are many factors that reduce bone resistance. One of them is the reduction
of osteoforming activity in bone cells, a process that may be genetically induced.
Literature analysis showed that after the age of 40 the bone production decreases
progressively, due to the reduction in osteoblast number and function, while the bone
resorption processes are kept at the same rate, leading to a decrease of bone mass after
this age noticed in both genders. In what concerns old persons, besides the reduction
in osteoblast activity, there is also a secondary hyperparathyroidism that, for unknown
reasons, determines an increase in osteoclast activity that affects especially trabecular
bones(5). Another factor that participates in bone mass lowering is the decrease of the
intestinal calcium absorption. The calcium absorption is age correlated and becomes
more important after the age of 70, in both genders, due to the relative vitamin deficit
and lower tissue response to their metabolites.

Knowing the factors that may cause osteoporosis helps at choosing the most
appropriate treatment for each case.



Concruzi

Modificirile tesutului osos afectat de osteoporozi
au fost prezente atit la nivelul osului cortical cit si
la nivelul osului spongios. Fracturile de sold s-au
datorat reducerii rezistentei osoase prin aparitia
osteoporozei, in special la persoane peste 70 de
ani iar cel mai frecvent mecanism de producere a
fracturii a fost prin cidere de la propria iniltime.

CUVINTE CHEIE
osteoporozd, fracturd, os cortical si spongios.

ABSTRACT

‘The definition of osteoporosis is still subjected to
debate. It appears to be more of a syndrome than
a disease, becoming obvious after a fracture that
follows a minor trauma at a person with reduced
bone mass.

Am

‘The present study aims to emphasize some
correlations between clinical manifestations,
considered as repercussions of osteoporosis, and the
morphological changes in bones that lead to this

type of manifestation of the disease.

MATERIAL AND METHODS

The study involved a number of 47 patients who
suffered femoral neck fractures, had replacement
arthroplasty and then needed a complex
rehabilitation programme. The indication of
arthroplasty enabled specialists to obtain biological
material needed for the histological study.

REesurrs

Hip fractures are due to a loss in bone resistance

by the appearance of osteoporosis, especially in
advanced stages and after the age of 70. In what
concerns the way the fracture was produced, we
established that most of them took place after falling
from very low heights (usually while standing) and
the trauma intensity was appreciated as being very
small in 89-94% of cases.

CoNCLUSIONS

Osteoporosis leads to trabecular bone structure
changes consisting in bone rod number reduction.
‘The most frequent cause that led to fracture was
falling from one’s height and the trauma intensity
was evaluated as minor in most patients.

KEey-woRDSs
osteoporosis, hip fracture, trabecular bone structure.

MATERIAL AND METHODS

This study aims to show possible correlations between clinical parameters and bone
structure modifications in patients diagnosed with osteoporosis. The study involved
a number of 47 patients that suffered from femoral neck fractures, had replacement
arthroplasty and then needed a complex rehabilitation programme. The indication
of arthroplasty enabled specialists to obtain the biological material needed for the
histological study.

Resurts
The patients’ ages were between 51 and 92 (with an average of 62), 14 were male
and 33 females.

TABLE NO 1. THE MEAN-AGE OF STUDIED PATIENTS

Descriptive Statistics
N Minimum [ Maximum Mean Std. Deviation
VARSTA 47 51 92 62.05 3.046
Valid N (listwise) 47

Therefore, we may say that in women the hip fracture incidence is about 3 times more
frequent than in men. This data is correlated with the one in the existing literature
showing that femoral neck fractures due to osteoporosis are more frequent in women.

Hip fractures are due to a loss in bone resistance by the appearance of osteoporosis,
especially in advanced stages and after the age of 50. The femoral neck fractures
incidence tends to become higher as age progresses, most fractures being in the 71-80
years group. After the age of 80, the number of osteoporotic hip fractures shows a false
decrease because the number of people over 80 years old is lower than the one of other
ages taken into account.

21 of the patients considered for this study had been diagnosed with osteoporosis,
but only 13 were on antiosteoporotic medication.

In what concerns the way the fracture was produced, we established that most of
them took place after falling from very low heights (usually while standing) and the
trauma intensity was appreciated as being very small in 89-94% of cases, medium in
5,1-9,2% and important in up to 1,15% of cases (car crash induced). The large number
of fractures produced by small trauma confirms the reduction of bone resistance in
persons affected by osteoporosis.

Gathering all clinical and biological data, we can say that there is a large number
of factors involved in the appearance and evolution of osteoporosis, some partly
unknown. Also, osteoporosis affects mostly women, especially after menopause.

Starting from the fact that cellular injuries and tissue changes vary from one part of
the bone system to another and that these changes are more severe in the neck and head
of the femur, we analyzed fragments of bone tissue from 18 patients (12 women and 6
men), with ages between 56 and 83, who needed hip arthroplastya after a femoral neck
fracture. The bone part was sliced in 5mm pieces using the oscillatory saw. In order to
prevent the deterioration of the biological material represented by femoral neck and
head slices, they were immediately set in 10 % neutral formol for 3 weeks, at room
temperature.

The macroscopic aspect of the femoral neck and head architecture varied from
one patient to another according to age and sex. Thereby, in older patients the cortical
bone was a lot thinner and the trabecular bone rods were more attenuated and thinner
compared to those of younger patients. The trabecular bone plates from the femoral
head and neck, had a larger surface, were filled with yellow and / or fibrous bone
marrow and only in some parts with red bone marrow depending on how much time
had passed from the installation of osteoporosis and on its nature: primary or secondary.

In some patients the bone tissue digression started in the central part of the bone
and extended towards the margins, such as the eccentric bone atrophy. In other cases,
the remaining bone rods suffered a process of compensatory thickening, creating the
aspect of hypertrophic bone atrophy. (picture 1)
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PicTURE 1

A 63 years old female patient with osteoporotic femoral neck fracture.
Thickened resistance rods can be seen, as well as thinned
interconnecting ones.

In regard to advanced osteoporosis, we noticed severe trabecular
structure disruption in trabecular bones, due to resistance rods
extinction, with the occurrence of large cavities with irregular
outlines. These cavities appear as a result of an increased osteoclastic
activity or of bone rods micro fractures followed by bone necrosis
and subsequent bone resorption. Red bone marrow is replaced by a
yellow adipose one and in the final stages of osteoporosis by fibrous
bone marrow. The damaging of cortical bone of femoral head and
neck contributes to the advanced drop in bone resistance.

Atrophic changes in osteoporosis were seen in the femoral
neck slices, even more intensely than in the corresponding femoral
head. At this level, eccentric atrophy seems to prevail. Thus, we
noticed that while the femoral head rods suffered only thinning
and compensatory thickening, in the femoral neck rods important
ruptures could be seen. (picture 2)

PiCcTURE 2
A 1mm slice from femoral neck in a 59 years old female patient.
Broken interconnecting rods and thinned resistance ones can be seen.

The microscopic study enabled us to highlight the changes in
quantity and quality appeared in the trabecular and compact bones
from the femoral neck and head. A first thing to be noticed is that
the bone shows a different coloration from one bone fragment to

another, even though they were identically processed. We believe
this microscopic aspect is due to the fact that the osteoporotic bone
contains quantities of minerals varying from one part to another
probably because the bone matrix is uneven decalcified. (picture 3)
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PICTURE 3
Different coloration in bone rods can be seen

Hematoxilin-eozine coloration X 100

We noticed that thinned leftovers with sharp ends remained
from the trabecular bone rods. (picture 4)

PicTURE 4
Bone disruption can be seen, with few thin, parted bone rods
Hematoxilin-eozine X 100

CoNcLUSIONS

Hip fractures are due to low bone resistance by the appearance
of osteoporosis, especially in advanced stages and after the age of 70.

The most frequent cause that led to fracture was falling from
one’s height and the trauma intensity was evaluated as minor in
most patients.

Osteoporosis leads to trabecular bone structure changes
consisting in bone rod number reduction.

‘The changes in bone tissue affected by osteoporosis were present
both in cortical and trabecular bones.

In the cortical bone a reduction of cortical thickness could be
seen in the femoral head and neck along with the drop of bone
density and the increase of bone transparency.

In the spongy bone, we could notice a reduction in the bone
rod number, the decrease in thickness for the ones left, areolar space
increase and a colourless aspect of the trabecular architecture.

All these macroscopic and microscopic changes indicate a loss of
the bone structure, the reduction of bone matrix mineralization as
a result of osteoblast and osteocite activity decrease, the increase of
bone fragility, and explains the bone fractures that occur in patients
with osteoporosis.



CLINICAL AND MORPHOLOGICAL CORRELATIONS IN PRIMARY OSTEOPOROSIS TYPE, Matei et. al 31

REFERENCES:

1. Bouxsein ML, Karasik D, Bone geometry and skeletal fragility,
Curr Osteop Rep 2006, 4:49-506;

2. Cole ZA, Dennison EM, Cooper K, Epidemiology of
osteoporosis updated, Curr Rheumatol Rep 2008,10: 92-96;

3. Piun Radu-Tratat de medicind internd.Reumatologie,vol.Il:
1290-1295;

4. L.Gherasim- Medicina interni- vol. I, Ed. Medicala - 1995;
633-640;

5. Eastell R, Barton I, Hannon RA, et al. Relationship of early

changes in bone resorption to the reduction in fracture risk with
risedronate. ] Bone Miner Res 2003; 18: 1051-6.

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010



32

GAIT ANALYSIS IN THE ELDERLY, Chiriti et. al

(GAIT ANALYSIS IN THE ELDERLY

Dr. Gheorghe Chiriti, MD, PhD
Dr. Dana-Maria Dimulescu,

MD, PhD

U.M.E ,,CaroL Davira”
BUcCHAREST,

NATIONAL INSTITUTE

OF REHABILITATION,
PrysicAL MEDICINE AND
BALNEOCLIMATOLOGY

ABSTRACT

Gait analysis refers to: kinematic, kinetic,
metabolic analysis and dynamic EMG.

One feature of gait that has been used to
identify people who are at risk for falling is gait
unsteadiness. An unsteady gait pattern will be
characterized with greater kinematics variability.
Decreasing variability of walking patterns may
help to prevent falls by achieving a more stable
gait pattern, thus improving the control of

the while-body position and by reducing the
mediolateral momentum of the center of mass.
Walking were slowly, with a higher STF and
shorter STL, may help to stabilize the gait
pattern and allow greater adjustment and
flexibility to change in walking conditions
(increasing or decreasing walking speed),
especially in patients with history of falls.
Compared with elderly with no history of falls,
elderly people who are at risk for falls will have
the following characteristics of gait: decreased
ankle plantar flexion and hip extension during
push-off, increased hip flexion during the swing
phase, reduced mediolateral sway, decreased
reaction time.

KEywoRDS
elderly, gait analysis, falls.
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GAIT ANALYSIS

Includes: kinematic analysis, kinetics, metabolics, dynamic EMG and poli EMG
dynamic.

a) Kinematic analysis of gait

It is a method of measuring some walking parameters of a gait cycle. Walk cycle -
functional unit of the gait - is divided from a functional point of view, in stance and
the swing. The stance phase includes:

e initial contact ,

* loading response,

* single limb stance with mid stance and terminal stance.

Swing includes the forward movement of the lower limb, subdivided into:

e preswing, which begins at the end of the stance phase and coincides with the
push-off,

e initial swing,

* median swing,

* terminal swing.

Kinematic of the gait cycle is organized in order to reduce the movement of the
gravity center of the body vertically and horizontally, providing an efficient walk.
The center of gravity, determined experimentally, is located above the second sacral
vertebra. During walking, the center of gravity makes through each step, a sinusoidal
top-down vertically and medio-lateral on the horizontal trajectory. Vertical movement
is approximately 50 mm for men at a normal speed of walking. Horizontal movement
is achieved by a medio-lateral movement from left to right.

During walking in elderly, the peak of the vertical displacement occurs before the
lateral movement, the route followed by the center of gravity being in the shape of “8”.

Determinants of walking

Major mechanisms by which the body reduces the movements of the gravity center
during walking are:

e Pelvic rotation: in the transverse plane, it reduces the lowering of gravity center
while standing on both feet; it was assessed the effect of pelvic rotation as
adeterminant of gait, by reducing the vertical displacement of center of gravity
(COM) during a comfortable walking speed. The estimated effect of the pelvic
rotation, as a result of the reduced movement of COM, was 35 + 11 mm,
calculated only for 12% of the actual reduction. During a normal gait, with a
comfortable speed, made by robust subjects, pelvic rotation contributes only
in a small percent to the actual reduction of vertical displacement of COM,
compared to the walking model.

¢ Obliquity of the pelvis: a pelvic tilt of a small amount (Trendelenburg position)
reduces the peak of the center of gravity during unipodal support;

* Lateral movement of the pelvis: its reduction is influenced by 2 factors —
movement of the body to the supporting leg during the response to the load
and the valgus formed between the femur and tibia;

* Interrelation between the knee-ankle-foot is a mechanism wich reduces the
vertical displacement of center of gravity during walk.

Alternation of movement between the knee, ankle and foot, is a mechanism to
reduce the vertical displacement of center of gravity while walking. The ankle makes
plantar flexion, controlled during loading, and the knee is slightly flexed to reduce the
maximum peak displacement of center of gravity during the unipedal support. Also,
while unipedal support there is a gradually dorsiflexion of the ankle which reduces
the top of the center of gravity displacement. The ankle makes plantar flexion during
bipedal support, and the value of the lowest center of gravity point increases. All these
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actions occur gradually and they are smoothing the curve of the
motion of the center of gravitation during walking.

Gender differences were studied in a three-dimensional analysis
of walking on 98 healthy Korean adults (47 women, 51 men), using
an opto-electronic analysis system and force platforms. For women
were found: height and stride length shorter (p <0.05), lower
cadence, pelvic tilt higher to forward, increased angle of flexion,
adduction and internal rotation at the knee joint level (p <0, 05).

b) Kinetic analysis of gait

It refers to the forces that develop during walking, external
forces (represented by gravity and ground) and internal forces
generated by the neuro-myo-artro-kinetic system. During the
balance in a walk cycle, most of the external moments occur
in the lower limbs joints as a result of gravitational and inertial
forces of the individual segments of the limbs.During the
balance, the foot weight and the inertial force of the lower limb,
will generate an external moment, plantar flexor that need to be
counterbalanced by an internal dorsal-flexion moment (provided
by the dorsal flexors of the ankle) to prevent the fall of the foot.

During the static period of a gait cycle, most of the external
moments occur in hip, knee and ankle joints and are produced by
the reaction force of the ground (GREF).

Any force requires a reaction force: during the static period,
weight pushes to the ground, and it will react with an equal and
opposite reaction force, of which vector passes through the support
base toward the center of gravity of the body. During walking, the
ground reaction force is an effect of the body weight and of the
accelerations and decelerations.

¢) Metabolic analysis of gait

It refers to the energy consumption, which is the higher the
more body weight is greater. For the same constant speed of walking,
a person of 100 kg will have double the energy consumption that an
individual of 50 kg. Walking on irregular ground or ascending a slope
with inclination of 15 ° leads to doubling of energy consumption.
Elderly patients can maintain low energy consumption by
decreasing the walking speed; energy consumption per unit of time
can be decreased, but energy consumption compared to the distance
already made will be greater. Energy consumption is correlated
with the movements of the center of gravity, respectively with the
kinematic f gait. Sudden acceleration or deceleration increases the
energy consumption while walking, and it is maximum at the end
of the balance, during the initial contact and during the push-off.

d) Dynamic EMG and dynamic poliEMG

In addition to the main use for the diagnosis of various
neuromuscular disorders, EMG is an essential technique in human
motion analysis. Following the musculoskeletal organization,
activating a muscle by the command coming from the CNS can
affect the kinematic of many joints. These kinematic changes may
affect the dynamics (length-force relations and power-velocity) and
joint geometry (length of the arm strength). The result of a central
command depends on the state of the kinetic musculoskeletal
system (muscle length, muscle velocity, length of arm strength).
To highlight the interdependence between the nerve command
and muscle and segmentation dynamic, it can be used a series of
investigations including EMG and dynamic poliEMG.

Dynamic EMG route identifies the degree of muscular effort for
an activity, but does not specify the actual muscle strength. This is
defined by the type and the speed of the contraction, the length of the
muscle fiber, which, at her turn is determined by the joint position.
Other parameters that have to be taken into account are the arm of
force for each joint and the contribution of the synergistic muscle.

CHARACTERISTICS OF GAIT IN ELDERLY

A characteristic of the gait used to identify people at risk of falling
is the variability of gait. An unstable gait pattern is characterized
by an increased kinematic variability. Decreasing the variability of
the gait type can help to prevent falls and get a more stable gait
pattern, thereby improving control of position and proportions of
the whole body and reducing the medio-lateral movement of the
center of gravity. Going slower, increasing STF (stride frequency)
and shortening the STL (stride length) may help to the stabilization
of the gait type, allowing a better adjustment and flexibility to the
changing walking conditions - increasing or decreasing the speed is
made particularly in patients with a history of fall.

From this perspective, flexibility is defined as the ability to
adopt new patterns of movement, following the changes necessary
for the specific requirements.

The interaction between upper and lower limbs during walking
can be indicated by the changes of a 2:1 ratio (2 arm swings on a gait
cycle) to a 1:1 ratio (1 arm swing on a gait cycle) with increasing the
speed of the walk, which requires an intrinsic adaptability; for the
elderly with a history of falls that change is difficult to make because
of the reduced adaptability.

In people over 70 years, average walking speed decreases by 12-
16% every decade, stride frequency (STF) increases, stride length
(STL) is lower for a given speed of walking, duration of the double
support increases to 26%. It was found that older people have a
lower speed of stepping over obstacles, reduced stride length, a
smaller distance of touching the ground with the heel after crossing
the obstacle.

Possible explanations for changes in walking speed and gait
parameters with aging include: reduced energy costs by decreasing
walking speed, compensation for muscle failure, poor balance with
increased gait variability. For example, decreased STL in elderly
coincides with hip extensors and plantar flexors failure, reduced
separation phase of the foot from the ground, increased swing phase
and reduced ability to propel the body forward during walking.
Muscle insufficiency and poor balance also appear associated with
increased STF and with an increased duration of the double support.
Some of these gait adaptations in the elderly may be related to the
prevention of falls and history of falls.

Thus, compared with older people without a history of falls, the
ones with a high risk of falls will have the following features: low
plantar flexion and hip extension during the phase of detachment
of the foot from the ground, increased hip flexion during the swing
phase, reduced medio-lateral balance, decreased reaction time.

Biomechanical changes that were specific for the gait were
studied, regardless of speed, in healthy elderly compared with young
healthy adults. The subjects walked with a comfortable and then
with an increased speed. At both speeds, differences that remain
between the groups were: peack’s reduction of the hip extension,
increased anterior pelvic tilt, reduced plantar flexion, founded in
the elderly group.

Space-time adjustments to the elderly likely to falls, may be
mechanical type solutions, while trying to reduce increased gait
variability by performing a direct attempt to minimize the forces
acting on the musculoskeletal system during static and dynamic
phase . A faster elevation of the leg during the swing phase, with
an increased velocity at the hip and at the knee level - for flexion,
in opposition to the normal separation of the foot from the ground,
can be motivated by the fact that the forces that propel the body
forward are minimized.
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These types of space-time adjustments will reduce propelling and
medio-lateral forces that act on the body during walking. During the
propulsion phase of the gait, it is known that is generated the widest
medio-lateral moment (by the largest movement of the center of
gravity), which is counteracted by the gluteus muscles to maintain
the body’s center of gravity within the support base. Insufficiency
of the gluteus medium in elderly with a history of falls, makes
them adopt a gait model that minimizes the medio-lateral forces.
An increase in the STL is associated with an increased propellant
forces and a reduction in the STL, (with increased STF to maintain
the speed), will minimize these forces. Similarly, an increase in STF
shortens the entire gait cycle and thus the unipodal support time
— by reducing the time and the amplitude of the center of gravity
movement outside the support base.

The gait model shown by decreased stride length or increased
stride frequency requires a shortening of the static period and a
reduction of the time that is necessary for the center of gravity to
cross outside the support base of the body.

CoONCLUSIONS

Increased STF (stride frequency) and shortness of STL (stride
length) may help to stabilize the type of walking, allowing a better
adjustment and flexibility to the changing conditions - increased
or decreased walking speed, particularly in patients with a history
of falls.

Compared to older people without a history of falls, the ones
with a high risk of falls will have the following features of gait:
decreased plantar flexion and hip extension during the phase of
push-off, increased hip flexion during the swing phase, reduced
medio-lateral swing, decreased reaction time. These changes do not
reveal a true pathology of the gait, they are rather compensatory
mechanisms that make the walking secure. These movement
patterns serve to protect the elder against falls, increasing energy
consumption during the walk.
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RezumAT

Articolul doreste sa prezinte principalele
elemente in cadrul tratamentului de recuperare
dupa artroplastia de genunchi si cuprinde
informatii despre principiile generale ale
recuperarii, indicatiile si contraindicatiile
protezarii genunchiului, scopurile principale ale
programului de recuperare si profilaxia celei mai
redutabile complicatii postoperatorii, tromboza
venoasa profunda.

ABSTRACT

The article wishes to present the main elements
of the rehabilitation protocol after total knee
arthroplasty and consists informations about
the general principles of rehabilitation, the
indications and contraindications of knee
arthroplasty, the main goals of the rehabilitation
programme and the prophylaxis of the most
aggressive postoperatory complication, meaning
the deep vein thrombosis.

KeEywoRDS
Total knee arthroplasty, rehabilitation principles,

indications , contraindications, prophylaxis.

INTRODUCTION

Total knee arthroplasty(TKA) is among the most common operative procedures
performed in the orthopaedic centers worlwide and over the past three decades the
use of this procedure has grown constantly, providing relief from pain and improving
the quality of life for many patients with arthritis of the knee. During this time, the
role of rehabilitation has been emphasized as an integral part of the postoperative
management of the patient, because patients now begin functional activities as early as
the first postoperative days.

TKA is indicated for those patients who have severe disabling pain as a result of
destruction of the joint and either have not responded to nonoperative management or
are not candidates for less aggressive procedures(synovectomy).

Common causes of joint destruction include osteoarthritis, rheumatoid arthritis,
traumatic arthritis. The established risk factors for osteoarthritis of the knee are obesity,
advanced age, osteoarthritis at other sites, previous knee trauma or injury, previous
knee surgery and the female gender. The controversial risk factors are physical activity,
genetics, smoking and the estrogen deficiency(1).

The goal of any rehabilitation program following TKA is not only to maximize the
patient’s functional status with respect to mobility and activities of daily living but also
to minimize postoperative complications. Finally, the rehabilitation program should
provide the basis for a safe return to the home setting, allow resumption of premorbid
activities and integrate patients back into the social life of the community.

GENERAL PRINCIPLES FOR TKA

Most surgeons use similar protocols after TKA, no matter if the implants are
cemented or not, because the initial fixation of noncemented components is considered
good that loosening is uncommon and the stability achieved is adequate to allow full
weight-bearing. But if the bone is osteoporotic or the surgeon makes concomitant
osteotomies or structural bone grafting, weight-bearing should be delayed, until
healing has been achieved. So progression to weight-bearing must be based on the
surgeon’s indication and intraoperative observations.

Component design, fixation methods, bone quality and operative techniques affect
perioperative rehabilitation.

Postoperative return of 90 degrees of knee flexion is generally considered the
minimal requirement for activities of daily living(ADL) with involvement of one knee,
but if both knees are replaced, it is important that one knee be capable of more than
105 degrees of flexion to allow the patient to rise from bed(7).

Continuous passive motion(CPM) may began after surgery, but if it used for long
periods, a fixed flexion contracture of the knee may develop and the patient must work
also at achieving full extension. We must limit aggressive or prolonged CPM use in
patients with the potential for wound problems(diabetes or obesity).

Immediately after surgery, patients frequently have a flexion contracture because
of hemarthrosis and irritation of the knee but it resolves with time and appropiate
rehabilitation. It is very important that full extension be achieved in the operating
room, because patients who have been left with a fixed flexion contracture are
frequently unable to achieve full extension(9).

Manipulation under anesthesia may be required with the use of a muscle
relaxant if the patient has not achieved greater than 70 degrees of flexion after 1 week
postoperatively. Many surgeons believe that the patient will be able to regain the
motion loss so rarely perform this procedure. Late manipulation under anesthesia, after
4 weeks, risks serious injury to the knee(8).

Reflex sympathetic dystrophy(RSD) of the knee is rare after TKA and is usually
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diagnosed late. The simptoms are continuous chronic pain, allodynia
or skin tenderness. In consequence, these patients fail to achieve
normal range of motion(ROM) and develop a flexion contracture.

INnpIcaTION FOR TKA(6)
Indications for TKA include:
e disabling knee pain with functional impairment
* radiographic evidence of significant arthritic involvement
o failed weight loss, activity
modification, NSAIDs, cane in the opposite hand,
viscosupplementation of the knee.

conservative —measures:

CONTRAINDICATION FOR TKA(6)

ABSOLUTE CONTRAINDICATION
* recent or current joint infection(unless carrying out an
infected revision)
*  sepsis or systemic infection
* neuropathic arthropathy
e painful solid knee fusion, usually due to RSD, which is not
helped by surgery.

ReLATIVE CONTRAINDICATION FOR TKA
*  severe osteoporosis
e debilitated poor health
* nonfunctioning extensor mechanism
e painless, well-functioning arthrodesis
* significant peripheral vascular disease

CLASSIFICATION OF TRICOMPARTMENTAL TOTAL

KNEE IMPLANTS

1. UNCONSTRAINED

This type relies on soft tissue integrity to provide joint stability
and are rarely used in TKA.

2. SEMICONSTRAINED

Most knee prostheses fall into this group and with judicious
soft tissue releases and proper implant selection, flexion contractures
up to 45 degrees and angular deformities up to 25 degrees can be
corrected.

3. FULLY CONSTRAINED

This type is fully constrained in one or more planes of motion
and because of restriction of motion, implant stresses are very high,
with a higher incidence of loosening, excessive wear and breakage.

They are reserved for severe instability and severe deformity, too
large for semiconstrained implants.

REHABILITATION GOALS AFTER TKA(10)

1. Prevent hazards of bed rest(deep vein thrombosis, pulmonary
embolism, pressure ulcers).

2. Assist with adequate and functional ROM, by strengthening
knee musculature and assisting patients in achieving functional
independent ADL.

3. Independent ambulation with an assistive device.

CONSIDERATION ON PERIOPERATIVE

REHABILITATION
Component design, fixation method, bone quality and the
operative technique will affect perioperative rehabilitation(3).

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010

There are 3 types of fixation methods for total knee implants:

1. Cemented: are used for older, more sedentary patients.

2. Porous ingrowth fixation: this should not deteriorate with
time(unlike cemented fixation) so are the ideal choice for
younger or more active patients.

3. Hybrid technique is represented by a noncemented “ingrowth”
femoral and patellar component with a cemented tibial
component, a combination of the 2 previous methods.

In cemented TKA the patient has the ability for weight-bearing
as tolerated with a walker from the first day after surgery.
In the hybrid or ingrowth TKA the rule is touch-down weight-

bearing only with a walker for the first 6 weeks and then, next 6

weeks, begin crutch walking with weight-bearing as tolerated.

CONTINUOUS PASSIVE MOTION (CPM)

Several studies have shown a shorter period of hospitalisation
with the use of CPM in TKA by decreasing the length of time
required to achieve 90 degrees of flexion. However, has also been
reported an increased incidence of wound complications(2).

Transcutaneous oxygen tension of the skin near the incision for
TKA has been shown to decrease significantly after the knee is flexed
more than 40 degrees. Therefore, a CPM rate of 1 cycle per minute
and maximal flexion limited to 40 degrees for the first 3 days are
recommended(4).

If a CPM unit is used, the knee cannot achieve full extension, so
the device must be removed several times a day so that the patient
can work to prevent the development of a fixed flexion deformity(5).

ComprLicaTIONS AFTER TKA
The patient-related risk factors for postoperative complications

in TKA are the following:

*  chronic use of corticosteroids

e smoking

*  obesity

*  malnutrition

* diabetes mellitus

* immunosuppressive use

*  hypovolemia

* peripheral vascular disease.

Deepr vEIN THROMBOSIS (DVT) PrROPHYLAXIS
The incidence of DVT after TKA is much higher than originally
suspected. Based on clinical detection, the DVT rate after TKA
ranges from 1% to 10%. Recent studies found that 30% of thrombi
developed postoperative day 12 and 23% between 12 and 24 days
after surgery. The risk for DVT appears to be highest during the first
3 weeks after surgery.
Several factors increase the risk for thromboembolism:
*  prior episode of thromboembolism
e previous venous surgery and varicose veins
e previous orthopaedic surgery
e advanced age
e malignancy
*  congestive heart failure and chronic lower extremity swelling
* immobilization
*  obesity
* oral contraceptives and hormones
* excessive blood loss and transfusion.
Spinal anesthesia and epidural anesthesia carry a lower risk for
DVT than general anesthesia(13% versus 27%).
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Multiple pharmacologic agents are available for prophylaxis but

the most commonly used are low-dose warfarin, low-dose heparin,
adjusted-dose heparin, dextran and aspirin.

Most authors recommend early ambulation, leg elevation and

the use of graded-pressure stockings. External sequential pneumatic
compression devices may decrease the overall incidence of DVT, but
they are less effective in reducing the formation of more proximal

thrombi(10).
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I. DEFINIREA BOLII PENTRU CARE SE INSTITUIE TRATAMENTUL

DE RECUPERARE

BOALA PARKINSON a fost descrisi de James Parkinson in 1817 si denumiti
»paralizia agitantd” (,Boli §i deranjamente ale sistemului nervos” de Marshall Hall,
1841)

Parkinsonismul este un sindrom care consta intr-o combinatie variabild de tremor,
rigiditate, bradikinezie i o tulburare caracteristici a mersului si posturii.

II. STADIALIZAREA FUNCTIONALA

EVALUARE

SCALA UPDRS: SCALA UNIFICATA DE EVALUARE A BOLII PARKINSON

Scala unificatd de evaluare a BP (UPDRS, 1984). UPDRS contine 6 sectiuni,
fiecare utilizabild separat Evaluarea functiilor cognitive revine sectiunii I (UPDRS
I) ce permite aprecierea “deficitului intelectual” sau deficitului mnezic (itemul 1),
“tulburirilor de gandire”, sinonime cu halucinatiile (itemul 2), depresiei (itemul 3) si
motivatiei (itemul 4). Este posibil un total de 16 puncte. Compartimentului motor al
bolii ii revin sectiunile II (UPDRS II), III (UPDRS III), IV (UPDRS IV) 5i V (UPDRS

V) ale acestei scale multidimensionale.

UPDRS V: STADIILE HOEHN S$I YAHR

Sectiunea V (UPDRS V) este reprezentatd de stadializarea Hoehn si Yahr, realizatd
in 1967, permitind o evaluare globali in BP, clasificAnd-o intr-o evolutie de la 1 la
5. Se coteazd prin examen clinic in starea de “off” i de “on” pentru a putea evalua
instabilitatea posturala, - item important in aceastd scald. Evaluarea testului cu L-dopa
vine in sprijinul diagnosticului de BP idiopatici in cazul unui minim de ameliorare cu

30% a scalei UPDRS (Sectiunea I1I-a).

St. 0 - lipsa semnelor maladiei;

St. 1 - semne si simptome unilaterale, handicap functional minim sau nul;

St. 1,5 - semne unilaterale cu afectare axiali;

St. 2 - simptome bilaterale, afectarea mersului si posturii;

St. 2,5 - afectare bilateral usoard cu recuperarea echilibrului la testele de derobare;

St.3 - simptome bilaterale cu o anumiti instabilitate posturald, bolnavul riméne
totusi independent;

St.4 - handicap sever cu pierderea partiald a autonomiei;

St.5 - bolnavul in scaun rulant sau la pat, fird autonomie.

III. CRITERIILE DE ADMITERE IN PROGRAMUL DE RECUPERARE
Criteriile de diagnostic al BP (Gelb si colab., 1999)
1. Simptome motorii cardinale
e tremor de repaos, distal (3-6 Hz)
* rigiditate musculari ;
*  bradikinezia
* afectare asimetricd (constituie cea mai frecventd modalitate de distribuire initiald).
2. Reactivitatea bund la L-Dopa;
Testul cu L-Dopa (100-250 mg per os) sau Apomorfina s/c 50-100 mg/kg poate fi
un indice predictiv al rispunsului cronic la L-Dopa (pozitiv in 80%-90% cazuri; din
picate raspunsurile fals negative pot sa atingd uneori 40%, mai ales in stadiile initiale

ale bolii).
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3. Criteriile de excludere a BP

instabilitate posturala precoce 23 ani

fenomene de “freezing precoce”

paralizie supranucleard oculara

semne precoce de insuficientd vegetativa precoce
semne precoce de dementd avansatd

semne cerebeloase

date anamnestice de ictusuri cerebrale repetate
semnul Babinski pozitiv

tratament cu neuroleptice in anamneza

miscari involuntare patologice atipice si precoce
encefalitd certd in anamnezd sau crize oculogirale
remisie indelungatd

manifestiri strict unilaterale ale bolii in decurs de mai mult de
3 ani

prezenta de tumoare cerebrald sau hidrocefalee
intoxicatia cu MPTP

reactia negativi la doze mari de L-Dopa

Diagnosticul* posibil:

prezenta a cel putin 2 din 4 simptome cardinale (dintre care
unul trebuie si fie tremorul de repaus sau bradikinezia)

absenta simptomelor atipice

rispuns documentat la terapia cu L-Dopa sau agonisti
dopaminergici (AD) sau lipsa unei tentative de tratament cu
aceste preparate.

Diagnosticul probabil:

prezenta a cel putin 3 din 4 simptome cardinale

absenta simptomelor atipice cel putin timp de 3 ani de la debut
rispuns documentat la terapia cu L-dopa sau AD.

Diagnosticul definit:

prezenta tuturor criteriilor de diagnostic al BP posibile
confirmare anatomopatologica.

*(Deoarece fiecare simptom in parte nu este un parametru clinic

suficient de sensibil si specific, Gelb si col., au propus variatii ale
combinatiilor de parametri clinici, evidentiind diferite nivele de
certitudine diagnostici: posibil, probabil, definit.)

IV. PACHETUL MINIMAL DE INVESTIGATII:

probe biologice
probe ventilatorii
electrocardiograma
ecografie abdominala

V. TRATAMENT MEDICAMENTOS SPECIFIC

Principii de tratament, medicamente, mecanisme de actiune:
Dozele eficace sunt variabile de la un individ la altul. Tratamentul
incepe cu doze mici, care cresc progresiv, la citeva zile, timp de
siptimani, in functie de efecte sau reactii adverse. In functie
de particularititile farmacologice, doza zilnica se divide in mai
multe prize.

Durata tratamentului, luni sau ani, depinde de eficacitate si
tolerabilitate.

Intreruperea sau schimbarea unui medicament nu se face brusc
ci, progresiv, in mai multe zile:

Pot fi folosite asocieri pentru obtinerea de efecte terapeutice
superioare.

Medicamente, mecanisme de actiune

Anticolinergicele de trihexifenidil- Romparkin,
Artan, Akineton, Parkopan, Cicloolum , mesilat benztropini-
Congentin, prociclicline, ethopropazine (Parsidol), cicrimine,
biperiden.

Amantadina (Vyregit-K, A-Parkin)

Levodopa + inhibitori ai dopadecarboxilazei-(Carbidopa,
Madopar- Synemet)

Inhibitorii monoamino-oxidazelor:
(Selegilina, Selecim, Selegos, Jumex )
Inhibitorii catecol-O-metil transferazei (COMT): Comtan
(Entacaponum); Tasmar

Agonistii dopaminergici -Bromcriptina (Pardodel), Lergotilul,
Piribedil (Trivastal), Lisuridum (Cuvalit, Lysenil) Pergolidum,
Carbegoline (Dostinex), Pramipexole (Permax, Mirapexin) si
Ropinirole (Requip)

sinteza:

-L-Deprenil, Eldepryl

Tirozina
Tirozinhidroxilazi
Recaptare
L-Dopa
Dopa-defarboxilazi
v
Dopamini » DA » Receptor
dopaminergic
postsinaptic
Monoamin Catecol-O1metil transferaza
oxidaza
3-metoxitiramina y
A\
Acid dihidrofenilacetic
M i xidaza B
VAcid homovanilic

VI. ECHIPA DE RECUPERARE-COMPONENTA:

medic de recuperare -evaluarea compartimentului motor al
bolii ii revin sectiunile II (UPDRS II), IIT (UPDRS III), IV
(UPDRS 1V) 5i V (UPDRS V) ale scalei unificate de evaluare a
bolii Parkinson, stabilirea programului de recuperare

psiholog - evaluarea functiilor cognitive revine sectiunii I
(UPDRS I). Pentru evaluarea de finete a gradului depresiei se
foloseste scala. HAMILTON ( adaptatd de Hedlung si Vieweg
-1979), iar pentru aprecierea functiilor cognitive prin evaluarea
orientarii temporo-spatiale, atentiei, limbajului i praxisului
constructive se utilizezazi MINI MENTAL STATE ( MMSE
-examinarea minimi a statusului mintal, adaptatd de citre
Folstein -1975)

logoped - evaluarea si tratarea tulburarilor de vorbire si
deglutitie-exercitii specifice, programul Lee Silverman (LSVT)
kinetoterapeut - stretching activ si pasiv, mobiliziri pasive,
active

erogoterapeut - cvaluare ADL-uri si stabirea diverselor
amenajiri in baie, bucitarie, dormitor etc.

dietetician - este necesar un consum redus de proteine: 0,8-1g
proteine/kg corp/ zi (raport hidrocarbonate/ proteine de 9:1,
8:1,7:1,6:1, 5:1, etc. in functie de nivelul glicemiei, necesarului
caloric, afectiuni associate etc.); disfagia necesita ajustarea
structurii alimentelor solide si consistenta celor lichide.
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Model de meniu 7:1 (considerat cel mai optim)

Mic dejun

(520 calorii-88gr hidrocarbonati, 13 g proteine,

7 ¢ fibre, 125mg calciu)

180 ml suc de prune, 1/2 ceascd prune uscate, 1 felie de paine
prajitd, 1 linguritd de unt, 2 linguri de sirop, 1 ou gitit, dupi gust

(530 calorii-106 g hidrocarbonati, 15 g proteine, 8 ¢ fibre,

400 myg calcin)

1 ou gitit dupd gust, 250 ml suc de portocale imbogitit cu
calciu, 2 felii paine integrald prijitd cu unt, 2 linguri gem, jeleu sau
miere, %2 ceasci de fructe

Prinz

(832 calorii-134g hidrocarbonati, 19 ¢ proteine, Gg fibre,

114mg calcin)

1 ceascd de spaghetti cu 1/2 ceagci de sos, 1 chiftelutd de carne,
2 felii de paine cu usturoi, 1 ceascd de varzd de Bruxelles sau brocoli
cu suc de lamaie i unt, 3ooml suc de afine, 2 prijituri

(770 calorii-140g hidrocarbonati, 21 g proteine, 13 ¢ fibre,

526mg calciu

Salati de ton §i macaroane: 30 g ton conservat, 1 ceascd
macaroane gitite, 2 linguri maionezd usoard, % ceascd salati de
varzi, tdiatd marunt, ¥ ceasci morcovi, 2 ceascd de fructe, 240 | suc
de portocale cu adaus de calciu, ¥ ceasci inghetatd.

Cinda

(615 calorii-110g hidrocarbonati, 16g proteine, 13¢ fibre,

429mg calciu

V2 ceasca de supd de fasole pistdi, 2 biscuiti mari de secard, 180
ml de lapte de soia sau orez, 2 prijituri cu ciocolata

(662 calorii-112g hidrocarbonati, 16g de proteine,12¢

fibre,105mg calciu)

30 g sunca prijitd, 1 ceasca de cartofi inabusiti (180g) cu 1
linguritd de unt sau margarind, 1/2 ceagci de morcovi copti cu o

linguritd unt sau margarind, 250 ml de suc de rosii cu continut
redus de sodiu, o felie de péine integrali cu o linguritd unt sau
margarind, o felie de plicinti cu fructe

(875 calorii-133¢ hidrocarbonati, 20g proteine, 7 g fibre,

196 myg calciu)

Gog carne, ¥2 ceascd de piure de cartofi, 2 ceasci salati de

Bruxelles cu unt si suc de lamaie, o bucatd de paine de grdu cu o
linguritd unt, o lingura de jeleu, gem sau miere, 240 ml suc de fructe
(mere, struguri, etc.), o prajiturd glazurati.

* asistenta fizioterapie - clectroterapie (joasd, medie §i inaltd
frecventd), termoterapie

* maseur - masaj antialgic, decontracturant

* medic neurolog - evaluare §i modelare a tratamentului
medicamentos

¢ medic internist - evaluarea si tratamentul medicamentos al
tulburdrilor respiratorii, cardio-vasculare, digestive, urogenitale

* medic oftalmolog, ORL - evaluarea si corectarea tulburarilor
de vedere si auz

I. BOALA PARKINSON

-

‘ Terapia neuroprotectiva (Selegilina)

A 4

I

’ Simptomatologie medie, justificind terapia ‘

Suport <
educational

\4

Anticolinergice

Amantadina » Anticolinergice (sub 60 ani)
V2. Doze mici de levodopa/ carbidopa plus
agonisti dopaminergici

|

’ Ameliorare functionala

v

Stadiu
avansat al
bolii

v

Talamotomia sau palidotomia

Stimularea nucleului subtalamic I
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RECUPERAREA TULBURARILOR MOTORII

| Tremor
— Riciditate
4' Bradikinezie

F————»

<—
»| Reducerea
mobilitatii <

Tratament medicamentos
antiparkinsonian

Dieta hipoproteica

Tratament pshilolog/
pshiatru

?

Tratament fizical

-electroterapie antialgica, decontracturanta
-masaj, termoterapie, hidrokinetoterapie
-kinetoterapie:

tehnici facilitare neuropropioceptiva

stretching pasiv §i activ

mobilizari active cu 10-45% din RM
terapie ocupationala globala /selectiva

>l
d

Alte tulburari motorii

«

v

v

v

Tulburari posturale

Tulb. de mers si

Tulb. faciale, de vorbire,

-exercitii de tonifiere a
musculatorii implicate
in mentinerea
ortostatsmului
-amenajari la
domiciliu pentru
prevenirea caderilor
-tratamentul tulb. de
vaz si auz

pe toatd ampltudinea fiecarui
segment

segmentelor implicate In mers
-diverse tehnici FNP se executd

+/- instabilitate ¢—p| miscari automate deglutitie si respiratorii
posturala +/- ,,freezing”

v v 4
-postura corectata sau -mobilizari pasive, active -exercitii faciale globale
hipercorectata asistate si active ale si analitice

-exercitii de reeducare a
miscarilor articulare:
generale si pentru
mobilitatea aparatului

-ex. de mers, cu viteze variabile
si diferite grade de dificultate,
bicicleta, covor rulant

-eX. de echilibru si coordonare
-cresterea balansului membrelor
superioare

+ regim hipoproteic

+ ameliorarea insomniei

+ combaterea anxietdtii prin
tehnici de relaxare

+ trucuri de ,,deblocare”

+reduc dozelor de dopamina
+/-  adm  discontinuda de
Selegilind (Edelpryl) sau adm
de Bromcriptina

fonoarticular

-ex. de reeducare a
respiratei ,,nonverbale”
si ,,verbale”

-ex. de reeducare a
deglutitei

-recomandari practice
pentru ameliorarea
deglutitei si comunicarii
-addugarea la Sinemet
de inhib. COMTsau ag.

dopa

-suplim. dietei cu
vitamine, minerale in
suspensii lichidiene
-combaterea

hipersalivatiei (Detrol)
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RECUPERAREA TULBURARILOR PSIHO-COGNITIVE

Depresie Usoara » Medie »| Severd

A T
Psihoterapie individuala si/sau Fluoxetine 20-40 mg/zi q gﬁ%ﬁ’socun
de grup: | Paroxetine 20 mg/zi (stimularea
-cognitiva Sertraline 50 mg/zi magnetici
-rational-emotiva transcraniand)
-pshihodinamica repetitiva
Kinetoterapie pentru
ameliorarea mobilitatii —»| Aloprazolam 0,5-1mg de 3ori/zi Clonazepam

Lorazepam 0,5-2mg de 3 ori/zi }' SSRI

v

Anxietate

v

Severa (atacul de panicd)

Usoara

Agitatia

Manifestarile agresive

Corectarea -dezechilibrelor electrolitice
-febrei
-tulburarilor hepatice sau renale
-reactiilor medicamentoase

wSindromul picioarelor nelinistite”

-Sinemet CR sau agonist dopa (Pergolid)

-Clonazepam-Rivotril (0,5-1 mg) sau Codeina (30-60mg) seara, inainte de
culcare

Halucinatiile
[uziile

A

v

-tratarea tulburdrilor oculare / auditive
-reevaluarea si reajustarea tratamentului antiparkinsonian, uneori,

— raspunzitor: anticolinergice (Artane, Congentin), amantadina, selegilina,

agonisti dopaminergici (Mirapex, Permax, Requip), levodopa/carbidopa
(Sinemet, Atamet)

- Clozapin (Clozaril , Laponex)- initial 12,5 mg/seara (apoi crestere
progresiva pentru a evita hTA),

-Ondansetronum (-Zofran, Donofran, Emeset, Osetron)

Tulb.de somn

!

-trat.depresiei, anxietatii
-trat. starilor de vis (care pot preceda halucinatiile)- Elavil, Pamelar
-innlocuirea Selegilinei cu Sinemet sau agonisti dopaminergici

N -trucuri” pentru ameliorarea somnului

-Clozaril, Serequel, Zyprexa--somnolenta diurna-- Aricept, Exelon

-reevaluarea §i reajustarea tratamentului antiparkinsonian, in ordinea:

Modific. cognitive

anticolinergice, selegilina, antidepresivele triciclice, amantadina,
P agonisti dopaminergici, levodopa/carbidopa

-Activitati stimulatoare
-Activatori de memorie
-Aricept, Exelon
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INTERACTIUNILE MEDICAMENTOR PSIHOTROPE CU TULBURARILE
MOTORII, VEGETATIVE, PSHICE

Tulburari motorii:
> * tremor

* rigiditate

* bradikinezie

A
H1poter1'51}1ne < v
ortostatica -
—» Depresie
Uscaciunea gurii I
Hipersalivatie -
Greatd, voma ] — Anxietate
Constipatie 1
Y Tulburari de
somn

*  Domperidonum
(Motilium)

Medicamente psihotrope

* Alprazolamum (Xanax)

* Clonazepamum (Rivotril)
* Clozapinium (Clozaril)

* Fluoxetinium (Fluoxetin)
* Lorazepanum (Lorivan)

* Olanzapinum (Zyprexa)

* Ondansetronum (Zofran)
*  Quetiapinium (Serequel)

Tulburari urinare/
sexuale —

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010
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RECUPERAREA TULBURARILOR VASCULARE
-verificarea TA, preferabil in orto- si clinostatism
odata pe zi sau de cate ori apar simptome specifice

Usoara

I

Suport educational
-tratarea durerii si redorii cervicale

folosind un suport pentru sprijin

a pozitei ortostatice
-mese mici si frecvente
-ridicarea progresiva dupa masa

-evitarea eforturilor fizice
superioare din pozitia sezand

-dormit cu capul ridicat la 15-20 grade
-ridicarea progresiva, dimineata, in 5 minute,

-mentinerea, cit mai indelungatd in timpul zilei

-evitarea dusurilor fierbinti sau excesului de
caldurd, consumului de alcool, nutritei deficitare
cu membrele

Severa

\ 4

v

Medie

|

L—»
I—P

(bromcriptina, levodopa)
-saderea dozelor de

banda elastica abdominala
-o cafea dimineata

mg)

contribuie cu 50%
iar hipo Mg cu 5% la hTA)

progresiva a acestuia

-reajustarea tratamentului antiparkisonian
hipotensoare si
vasodilatatoare sau eliminarea acestora,
cu avizul medicului cardiolog

-purtarea de ciorapi elastici lungi sau

-administrarea in dietd de sare (aprox. 10

-suplimentarea dietei cu K s1 Mg (hipo K

-program de kinetoterapie, intreruperea

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010

hTA+dureri reumatice
-Indometacin- 25-75 mg/zi
-Fludrocortizon (Florinef),
doze progresive 0,1-0,3mg/zi
hTA+tahicardie

-Inderal-10-30 mg/zi
-Nadolol-10mg/zi
-Pindolol-2,5-5mg de 2-3 ori/zi
-Atenolol
-Fenobarbital

hTA+ bloc A-V,
urinard,hipoglicemie,
hipopotasemie
-Midodrinum (alfa 1 agonist)-2,5
mg in 1-3 prize, crescut pana la

incontinenta

30mg/zi
-Efedrina (alfa si beta
adrenomimetic)

12,5-25mg, oral de 3 ori/zi
hTA+depresie

-Efexor (Venlofoxin)
-Fluoxetinum-10-20mg/zi
hTA+diabet-insipid, deshidratare,
constipatie
-Desmopressinum-Adiuretin
(analog al vasopresinei)
spray nazal

hTA+anemie
-eritopoetina-inj.25-75U/kg
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RECUPERAREA TULBURARILOR DIGESTIVE

l

Constipatia

'

Usoara

!

Suport educational
-regim hidric
-regim alimentar bogat in fibre

vegetale:
v' suc de prune + mere+
tarate;
v' ceai laxativ + stafide+
smochine

-scaune de toaletd Inalte sau
pozitia pe ,,vine”

Medie

-administrarea discontinua de
anticolinergice

-reajustarea dozelor de
bromcriptind sau levodopa
-supliment de fibre (Metamucil,
Citrurel, Unifiber)

-masaj abdominal, de-a lungul
cadrului colic
-electrostimulari
abdominala
-activitate fizica si exercitii de
tonifiere muschi abdominali

musculatura

Severa

I

pediatric

-supozitor de glicerind de uz

-Propulsid (Cisapride)-10 mg la

¢ I fiecare masa

Hipersalivatia

-evitarea clinostatismului prelungit, in
special, decubitul ventral

-pastrarea pozitiei de ortostatism sau
sezand (dormit pe 2-3 perne) pt. a evita
aspiratia pulmonara si pneumonia
-Tolterodinum (Detrol, Detrusitol)-
blocant al receptorilor muscarinici
-levodopa/carbidopa si agonisti
dopaminergici, indirect, prin ameliorarea

deglutitiei

-administrarea progresiva a medicatiei antiparkinsoniene

(greata dispare dupa cateva luni)

-stimularea evacuarii stomacului Domperidonum

(Motilium), Cisapride (Propulsid)

Greata, voma

|

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010



46 PROTOCOL DE RECUPERARE IN BOALA PARKINSON, Tutu et. al

VIII. CONTRAINDICATIILE METODELOR DE

RECUPERARE ADAPTATE PATOLOGIEI INDIVIDUALE
Ciriterii de excludere.

* Existenta unor decompensiri ale unor afectiuni viscerale
coexistente

*  Dementa senild

*  Boli psihice decompensate

e Erlismul cronic

e Afectiri marcate ale vizului si auzului

e Anchiloze

e Boli infectocontagioase

IX. MANENGEMENTUL PE TERMEN LUNG

1. adaptarea mediului, Igiena, imbricarea i alimentarea sunt
cele mai bune metode de evaluare a performantelor bolnavului, iar
terapeutul ocupational poate preciza care functii sunt alterate si
poate recomanda echipamentele si strategiile compensatorii. (ex:-
amenajari in camera si toaletd: covor de cauciuc aderent, cu ventuze,
evitind pe cele mici care se pot stringe sau aluneca, preferind un
covor din perete in perete, care se poate fixa de una din margini;
covorase pentru cada sau dus, cu ventuze; greutati cusute in tivul
perdelelor de baie le mentin ancorate, astfel jetul de apa nu udi
podeaua care ar devini alunecoasd; sonerie pe chiuvetd sau vasul
de toaletd; telefon fira fir pentru persoanele care locuiesc singure;
robot telefonic pentru inregistrarea mesajelor pentru a nu precipita
deplasarea in dorinta de a rispunde, etc.

2. initierea unui program de recuperare ambulatorie sau la
domiciliu; programul de kinetoterapie trebuie individualizat in
functie de posibilititile pacientilor, dupa regula celor 3 R: rational,
regulat, realist:

-in stadiile incipiente, recipitarea capacitatii de fitness poate
fi efectuatd cu exercitii rezistive; la cei cu capacitate pistratd, pot fi
intercalate si exercitii de fortd, insa, incd de la granita dintre stadiile
IT i I, se evita exercitiile izometrice solicitante sau tendinta initiald
a bolnavului nesupravegheat de a-si depdsi propriile limite, in
speranta unei amelioriri rapide, care pot determina dificultati si mai
mari de mobilizare ( bolnavul este avertizat ci exercitiul fizic nu este
o variantd mai ieftind a tratamentului medicamentos). Programele
care includ dansul sau exercitiile de coordonare, tip tai chi, karate
sunt mai usor de performat. In stadiile precoce, pacientul trebuie
incurajat sa-si continue toate activititile, sportive, profesionale sau
recreative. Programul de exercitii aerobice trebuie si se efectueze de
cel putin 3 ori pe siptiméind pentru ca pacientul si beneficieze de
efectul maxim al acestora. Trebuie stabilitd o perioadd acceptabild
pentru program;

Atunci cind este posibil, efectuarea exercitiilor (rotatii,
rostogoliri, asupliziri) inainte de administrarea medicatiei pot
mentine mobilitatea pe o perioadd mai lunga, aproximativ 1 ¥2 ore.
Exercitiile i medicatia au un efect variabil de la un bolnav la altul,
niciunul din pacienti neprezentind rezultate simetrice. In concluzie
fiecare pacient trebuie si efectueze exercitiile si si-si ajusteze
medicatia dupa orarul cel mai bun pentru el.

-in stadiile tardive, optimizarea medicatiei are prioritate
si conditioneazi buna desfisurare a programului de reeducare;
este necesard si o mai strictd monitorizare cardio-respiratorie
(puls, tensiune arteriald) la inceputul si sfarsitul programului, in
special pentru exercitiile cu membrele superioare, care necesitd un
consum energetic cresut; in stadiul IV, imbunatatirea mersului si
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a capacititii de autoingrijire prin exercitii de tonifiere musculari si
coordonare este un scop ideal, deseori, dificil de realizat; in stadiul V
programul trebuie orientat spre promovarea respiratiei si mobilititii,
posturdri si transferuri, influentarea componentei pshihologice,
evitarea complicatiilor (aspiratii §i stazi pulmonard, atelectazii,
tromboflebiti, escare etc.)

3. tratament de statiune - recomandari de tratament balneo-
climateric in functie de afectinile asociate

X. REINTEGRAREA IN FAMILIE $I SOCIETATE

e chestionare de evaluare si autoevaluare destinate bolnavilor si
familiei (chestionare simple destinate unei observiri si aprecieri
a evolutiei anumitor simptome specifice)

* recomandari practice destinate bolnavilor si familiei, de ex:
pentru ameliorarea deglutitiei (inghititi saliva inainte de a vorbi,
inghititi bucati mici, alternati mancarea cu bdutura, nu vorbiti
in timpul mesei, evitati alimentele greu de mestecat si inghitit
-legume, fructe crude, nuci etc.); recomandiri posturale (
schimbati-vi pozitia cAt mai des posibil, cel putin odati la fiecare
ord, in timpul unei zile; efectuati frecvent miscari de rotatie
ale gitului §i umerilor; mentineti pozitia dreaptd a capului si
contactul vizual in timpul conversatiei; evitati si adormiti pe
scaun, asezati-va intr-un scaun pliant sau, mai bine, intr-un pat
pentru a adormi cu capul si regiunea cervicala sustinute); seturi
simple de exercitii, de ex: exercitii faciale (zAmbegte- mentine
zimbetul- relaxeazi-te, repetd; stringe buzele- mentine-le-
relaxeaza, repetd,; alterneazd strinsul buzelor cu zimbetul;
stringe buzele foarte tare §i zimbeste cit de tare poti, pentru
a creste eficienta exercitiului, apropie sprincenele cand stringi
buzele si ridici-le cAnd zAmbesti, etc);

e programe de terapie ocupationald corespunzatoare deficitului
functional, de ex:

e pentru antrenarea umdrului (atingerea unor obiecte agezate din
ce in ce mai sus, miscirile cu ruloul de zugrivit, pe un perete
vertical); pentru miscirle de prono-supinatie (insurubarea si
desurubarea unui nit cu surubelnita, ingurubarea si desurubarea
unui bec), etc.
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ETAPE iIN EVALUARE, DIAGNOSTIC SI TRATAMENT

PACIENT Chestionar de autoevaluare a calititii vietii

[ [
| Tulb.SNV | | Mobilitate | | ADL | Suport Tulb. Tulb.
social cognitive psihice

v

Chestionar de
autoevaluare a
tulb. pshice

A 4 A 4
Chestionar de evaluare a ) 4 v v v
severitatii tulb. motorii
si vegetative

Chestionar de evaluare a indicatorului de

autonomie
MEDIC Regim dietetic
SPITAL Tratament medicamentos /fizical

v

Reevaluare / Externare

¢

\ 4 \ 4
-Regim hipoproteic Chestionare de autoevaluare / evaluare, destinate
-Alimente bogate in fibre insotitorilor
vegetale; liste cu valoarea ¢ ¢ ¢
calorica, mod de calcul -
Mers L 4 | Comunicare | | Somn |
PACIENT- l v ADL —
eglutitie
FAMILIE Recomandari: g Tulb
posturale, de mers, * cognitive
N A 4
de deblocare in caz : v
de , frezing” T.O. Ex.faciale .
Z Ex.de respiratie Recomandari
¢ Ex.de vorbire pt.ameliorare
. . 5 lui
Program kinetoterapie | Recomandari pt. aAsom i
¢ ameliorarea ctivatorl de
v comunicarii $i me@r{e,
Ergoterapie: amenajiri ale deglutitiei A?thItaU
spatiului de locuit si de lucru stimulatoare

l !

MEDIC FAMILIE / SPECIALIST AMBULATOR
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CASE REPORT

SuBjECT:
Sciatic nerve can be easely damaged during hip surgery because of his close
anatomical disposition from hip joint.

MATHERIAL AND METHODS:

We present the case of a 47 years old woman, who attended our clinic for: burning
pain of lateral lower leg, dorsum and sole of the right foot, pain in both hip joints,
difficulty in walking and low back pain.

Patient history: she had a congenital hip dislocation and secondary bilateral hip
osteoarthritis. After total right hip replacement, the paralysis of sciatic nerve was
noticed. Electrodiagnostic test showed for motor conduction: no signal for tibial and
peroneal nerves and for sensitive conduction: very decreased amplitude of potentials.

Physical examination: significant weakness of dorsal and plantar flexion of
right foot(muscular force=3), slightly dorsal and plantar flexion of toes(muscular
force=1);moderate sensory loss in the territory of sciatic nerve. Achilles stretch reflex
was missing; achilles tendon contracture. The right foot was flat and dropped. The left
hip had limitated range of motion. We noticed that the right leg was shorter than the
left with 4 cm and a moderate lumbar scoliosis was present.

The patient had difficulty in walking, using 2 crutches. Hip joint x-ray: absence of
femoral right neck and head, with superior migration of femur bone and severe joint

narrowing in the left hip.

The patient received drug treatment, physical therapy and kinetotherapy. Also she used
an ankle-foot orthoses with orthotic appliances and bigger heel for the right foot.

REesuLrs:

After 2 weeks we obtained an increased mobility of right ankle, decreased pain in
the hips, less in right lower leg and foot and increased muscular force in hip,thigh and
leg muscles, not in dorsal and plantar flexors of toes. The coordination and balance in
walking improved, as well as stability of the pelvis.

CONCLUSIONS:

In this case the risk of complications is high: injury secondary to falls, exacerbation
of Achilles tendon contracture and progressive restriction of right ankle mobility,
progressive and irreversible left hip joint deterioration, exacerbation of lumbar scoliosis.

BiBLIOGRAPHY:

1. Handbook of Orthopaedic Rehabilitation, second edition, S.Brent Brotzman,MD,
Kevin E.Wilk,PT,DPT

2. Essentials of Physical Medicine and Rehabilitation, Walter R.Frontera MD, PhD,

Julie K.Silver, MD
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LymPHATIC DRAINAGE THERAPY IN REHABILITATION MEDICINE
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ABSTRACT

LymprH DRAINAGE THERAPY (LDT)
is an original hands-on method of lymphatic
drainage developed by Bruno Chikly. It first
became known in 1935 (dr Emil Vodder) and
it has progressed from manual technique to
machine

The techniques of lymphatic drainage must be
performed slowly and gently — nevertheless, the
application must be strong enough not to glide
over the skin, but to stretch the skin gently in
the desired drainage direction. The techniques
must never be so strong as to compress the
lymphatic vessels

BENEFITS of lymphatic drainage are:
® reduction in edema
® regeneration of tissues
® immune system stimulation
* reduction of symptoms of
chronic fatigue syndrome and
fibromyalgia
® pain relief
® deep relaxation to aid insomnia,
depression and stress
That's why lymphatic drainage is used in
rehabilitation medicine: edema control, pain
control, eliminating metabolic wastes and toxins
and transporting nutrients and oxygen will

DECREASE DISABILITY AND WILL
IMPROVE FUNCTIONING.

LympHATIC SYSTEM - WHAT ARE THE FACTS?

Lymphatic system is a specialized subcompartment of the extracellular space with
an almost ubiquituous presence throughout the body, accompanying venous trunks
everywhere except in the central nervous system and in the cortical bony skeleton

Disruption of these blood-lymph loop promotes tissue swelling and is
also responsible for a variety of syndromes characterized by scarring, wasting,
imunodeficiency and dysangiogenesis

Lymphatic system is composed of: vascular conduits, lymph nodes, spleen, Peyers
patches, thymus, nasopharyngeal tonsils and circulating cellular elements such as
lymphocytes and macrophages.

The functions of lymphatic system are:

*  Fight against infections (bacteria, fungi and viruses) through lymphocytes, located
within the chain of lymph nodes

*  Homeostasis: maintaining a steady state of fluid level in tissue by draining away
excess fluid, fats, proteins and other by-products of cell metabolism into the
circulatory system

*  Circulation of the lympha have some characteristics:

* it percolates slowly outside the bloodstream as a tissue fluid-lymph suspension of
lymphocytes through lymph vessels and lymph nodes in one directional flow (
comparison with other body fluids)

* itcompletes a closed loop for by returning liquid, macromolecules and other blood
elements that “escape” or “leak” from blood capillaries

* changes in pressure force most of the fluid (80-90%) and waste products to be
reabsorbed into the capillaries of the veins and transported back towards the heart

* the remaining 10-20 % is forced into the lymphatic capillaries, propelled by valves
and vessel contractions, through the lymph nodes and ultimately into the large
subclavian veins which carry all the blood back to the heart

DRAINAGE AREAS

There are two separate and very unequal right and left drainage areas. Structures
within each area carry lymph to its destination, which is to return to the circulatory
system. Normally, lymph does not drain across the invisible lines separating them

Right drainage area

Drains lymph from

e the right side of the head and neck

e therightarm

* upper right quadrant of the body

Lymph from this area flows into the right lymphatic duct which empties it into
the right subclavian vein

Left drainage area

Drains lymph from

o the left side of the head and neck

e theleft arm

e the left upper quadrant

* the lower trunk and both legs

The cisterna chyli temporarily storves lymph as it moves upward from the lower
areas of the body

The thoracic duct transports lymph upward to the left lymphatic duct which
empties it into the left subclavian vein

Lymph flows entirely in one direction and at rest ammounts to only 2 to 2,5
L/24 hours, while blood flows in a circular pattern at several liters per minute. Unlike
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blood, which is pumped by the heart, lymph propulsion originates
from spontaneous intrinsic segmental contractions of larger and
probably also small lymph trunks and to a lesser extent from
extrinsic “ haphazard forces” such as breathing, sighing, yawning,
muscular squeezing and transmitted arterial pulsations. Like venous
and arterial vasomotion, lymphatic truncal contraction is mediated
by sympathomimetic agents, by products of arachaidonic acid
metabolism and neurogenic stimuli. Ordinarily, resistance to flow in
the lymphatic vessels is relatively high and low in the venous system.
Te pumping capacity of the lymphatics generates intraluminal
pressures of 30 to 50 mm Hg and sometimes even equals or exceeds
arterial pressure, overcoming these impedance

LyMPHEDEMA (LE) is a progressive, usually painless swelling
of the extremity caused by :decreased transport capacity of the
lymphatic system. The diagnosis is suspected in most patients after
obtaining the history and performing a physical examination. The
congenital absence and the radical excision of regional lymph nodes
are both associated with edema

Er10L0GIC CLASSIFICATION OF LE
1. Primary lymph edema
A. Congenital (before 1 year of age)
1. Nonfamilial
2. Familial
B. Praecox (met 1 to 35 years of age)
1. Nonfamilial
2. Familial
C. Tarda (after 35 years of age)
2. Secondary lymph edema

A. Obstruction or injury to the lymphatic system caused by:

1. parasitic infestation with filariasis

2. surgical excision and irradiation of the axillary or inguinal
lymph nodes (breast or cervical cancer, soft tissue tumor
or malignant melanoma of the leg)

3. tumors invading the lymph vessels and nodes, bacterial
or fungal infections, lymphoprolipherative diseases and
trauma

4. contact dermatitis, tuberculosis, rheumatoid arthritis and
infection (after a snake or insect bite)

B. Filariasis

1. Caused by the developing and adult forms of three
parasites: Wuchereria bancrofti, Brugia malayi and Brugia
timori

2. Transmitted by different types of mosquitoes

3. Characterized by lymph node fibrosis, reactive hyperplasia
and dilatation of the lymphatic collecting channels caused
by worm products, physical injury to the valves and
vessel walls by the live worms and by immune response
of the host

4. Lymph node excision and irradiation

5.LE is the most distressing and unpleasant complication of
breast cancer surgery

6. Independent risk factors included extensive axillary
lymphadenectomy, axillary radiotherapy and pathological
nodal status

7. Extensive axillary lymph node dissection followed by
radiotherapy resulted in the highest utkutincidence with
38.3 % of the patients developing LE
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C. Infection

1. Obstructive lymphangitis, caused most frequently by beta
hemolytic streptococcus or, rarely, staphylococcus is not
only a severe complication of an already existing LE but
also an important cause of secondary LE

2. Swelling may develop following an episode of cellulitis
caused by insect bite, trauma, excoriation or fungal
infection

S1GNs AND sympTOMS OF LE
EDEMA

e Slowly progressive, painless swelling of the limb

e Characteristic distribution of swelling starts distally in
the extremity (toes or fingers)

e Involvement of the perimaleollar area with disappearance
of the contours of the ankle in advanced cases

e Involvement of the forefoot, resulting in the typical
appearance of a “ buffalo hump”

* Limbs may become grossly enlarged and distorted in
contour with exaggerated skin creases, folds and lobules

SKIN CHANGES

e Pinkish red color and a mildly elevated temperature due to
increased vascularity in the early stage

e Skin hyperkeratosis and development of a “peau d’orange”

¢ Pain

* Heaviness of the limb is a frequent complaint but
significant pain is rare

*  Marked pain is an indicator for infection or neurotic pain
in the area of scar tissue

e Dain caused by swelling could be an indicator of venous
edema or reflex sympathetic dystrophy

ComprLicaTIONS OF LE

INFECTION - fungal infections, such as dermatophytosis or
onycomycosis; fungal infections in the interdigital spaces are also
sites of entry of bacteria, which may cause cellulitis or lymphangitis
in the affected lymb; cellulitis may present with high fever and chills
and the skin of the affected extremity is red and tender

MALNUTRITIONAND IMMUNODEFICIENCY-lymphan-
giectasia with protein losing enteropathy or chylous ascites or
chylotorax may result in severe loss of proteins, long chain TG,
cholesterol and calcium

MALIGNANCY - lymphangiosarcoma following longstanding
secondary LE is a rare malignant disease that frequently results in
loss of a limb or even the life of the patient

LE is a chronic problem leading to loss of function, physical
discomfort, body image issues and cosmetic deformity, psychological
consequences, recurrent episodes of erysipelas and cellulites.
According to The American Cancer Society, 10-15% of breast
cancer survivors will be diagnosed with LE in their lives

TREATMEN OF LymprH EDEMA
There are two type of management measures for lymphedema:
*  Non surgical management
* Preventive
* Physical
* Medical
* Psychological
e  Surgical management
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A. Non operative management of chronic LE - preventive
measures

e Filarial disease - precautions to avoid transmission of the

parasite, prompt therapy when infections are discovered

*  Malignancy (breast, pelvic, prostate) - the incidence and

severity of postoperative LE may be minimized when less
extensive axillary or inguinal lymph node dissections are
performed

e Judicious use of adjuvant radiotherapy is equally important

B Physical therapy management known as “Complete
decongestive therapy” (CDT) — it has to be performed until the
reduction of fluid volume has plateaued, often after 3 to 8 weeks.
This therapy consist of:

*  Manual lymph drainage

e Compression bandaging

*  Remedial exercise

*  Meticulous skin and nail care

e Instruction in self care

e The goals of complete decongestive therapy are:

*  Decrease edema

*  Increase lymph drainage from the congested areas

*  Reduce sub dermal fibrosis

*  Improve the skin condition

*  Enhance patient’s functional status

e Enable the patient to adhere to an independent self-care

program

*  Reduction of swelling and pain

Eventuall, CDT will improve functioning through: the
restoration of limb function, improvement of the cosmetic outcome
of the affected limb, increase in quality of life.

Exercises goals (walking, swimming, isometrics) are to stimulate
the lymphatic system to improve lymph flow (used in conjunction
with compression in order to resolve swelling) and to help provide
good health, both physical and mental

Mechanical reduction of limb swelling is usually the primary
goal of therapy; early in the course of the disease, when the tissues
are still soft, it may be possible to return the limb to its original
size; after fibrosis has developed, the brawny tissues typically do not
become fully normal following reduction maneuvers and residual
swelling may have to be accepted. It can be accomplished by a
variety of techniques.

ELEVATION is a simple and effective method for reduction of
lymphedema. The patient is positioned comfortably and the limb
is elevated as tolerated, usually to 45 degrees or more. An 4-6 inch
high blocks placed under the legs of the bed to provide overnight

elevation

MASSAGE OR MANUAL LYMPHATIC DRAINAGE (MLD)
Simple massage of the affected limb, performed on a regular basis,
can help to promote lymphatic drainage and keep the tissues soft
and decompressed. MLD is performed in sequential steps. The
trunk is divided into 4 quadrants (upper and lower, right and left)
and treatment is initiated by massaging the quadrant controlateral
to the affected limb. In theory, massage stimulates lymphatic flow
and helps to drain cutaneous lymph fluid from the “normal” skin
located opposite to the affected side, thus preparing it to receive
lymph fluid from the adjacent involved area. Next, the massage is
performed over the trunk quadrant adjacent to the affected limb.
Fluid is pushed out, some of it draining directly into the veins or
deep lymphatics and some of it crossing through the anastomotic

lymph vessels into the freshly drained controlateral quadrant. The
process is repeated in stages along the length of the limb, moving
slowly in a proximal-to-distal direction, but massaging each segment
in a distal-to-proximal fashion

Massage sessions are performed two times per week for up to
a month to achieve the maximum reduction in limb swelling. At
the end of the treatment program, the patient is fitted with elastic
stocking or sleeve.

COMPRESSION PUMPING. An alternative method for
achieving limb size reduction involves the use of intermittent
pneumatic compression. The affected limb is placed in a pneumatic
cuff or sleeve, which is intermittently inflated and deflated; the
subsequent pressure gradient thus created forces lymph fluid out of
the affected limb and back into the trunk; these devices may utilize
either a single uniform pressure sleeve or a series of overlapping
chambers within the sleeve that can be inflated sequentially. A
theoretical disadvantage of the single chamber device is that high
pressure is exerted both proximally and distally and can potentially
force fluid into the more distal extremity. Because of the longer
duration of the pressure cycle, it may also be uncomfortable for the
patient

Richmand and associates failed to achieve an acute response in
30 % of patients treated with a single chamber pump; these authors
also found that the proximal portion of the limb responded poorly
to the unicell device

The data of Zanolla and colleagues, however, support the
effectiveness of a single chamber device in the treatment of
postmastectomy LE; in this study, the acute treatment period of
1 week included 6-hour treatments daily, using a 90 mm Hg cuff
presure with a ratio of 1:3 for compression and decompression; a 24
% reduction in limb circumference was achieved and maintained at
3 months in 20 patients

With the sequential pneumatic compression — device, the
chambers are inflated in a distal-to-proximal direction, thus
producing a dynamic pressure gradient and a “ milking “action on
the limb. Pressures of 100 mmHg or more are typically tolerated
with these devices owing to the short duration of each inflation cycle
(typically ranging from 20 seconds to 1 or 2 minutes). Treatment
sessions may last anywhere from 1 hour to as long as 8 to 10 hours or
more, depending of the magnitude and refractoriness of the edema.

In a recent prospective nonrandomized clinical study, Pappas
and O Donell confirmed the long term effectiveness of compression
treatment for LE. Their protocol included a 2 to 3 day hospitalization
and daily 6 to 8 hour of treatment sessions with sequential high
pressure intermitent pneumatic compression. This was followed by
maintenance of the limb volume by custom made two way strech
elastic compression stockings. Limb girth measurrements at nine
levels were obtained serially during a follow up period that averaged
25 months in 49 patients. This protocol resulted in long term
maintenance of limb girth reduction in 90% of the patients and the
improvement remain excelent at late follow up in 26 of 49 patients.
The most important factor affecting outcome was the degree of
subcutaneous fibrosis involved.

More than 80 % of patients with a poor response had had LE
for more than 10 years. These data also confirm that conservative
compression treatment should be started early, before a chronic
inflammatory reaction has developed and irreversible fibrosis in
the subcutaneous tissues has occurred. The use of intermmitent,
nonpneumatic high pressure using a mercury-filled chamber was
introduced recently for the treatment of chronic LE. The mercury
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filled chamber generates a very high pressure gradient along the
limb, with 500 to 800 mm Hg pressures present at the ankle. These
high pressures are applied in six cycles pre treatment, each lasting
for 6 minutes

In 12 patients, good early results were achieved without any
apparent side effects, pain or injury to the skin. Larger experience
with this technique is needed to evaluate the long term results
and the potential deleterious effects of the high pressures on the
subsutaneous tissue Temporarly obstruction of arterial inflow in
some patients carries an elevated risk for complications

Maintenance of the results are done with draduated elastic
support (strict daily use of properly fitting, appropriately graduated).
The elastic compression stockings remains the key to maintaining
limb size for most patients

MEDICAL THERAPY as diuretics, benzopyrones, intralymphatic
steroid injections could be used, but pharmacological agents have
limited use in the direct treatment of lymph edema. Their role is
best defined in the prophylaxis and treatment of bacterial infections
by antibiotic.s

PSYCHOLOGICAL ISSUES, like the emotional problems related
to edema, especially in teen-agers, could have a great impact on
lifestyle. Psychological management due to the deterioration of the
QOL and the patient’s self image is a must.

InpICATIONS FOR LDT are:
*  Venous insufficiency, prevention of DVT
e Ischemic disease of lower limbs
e Diabetic angiopathy
e Algodystrophic syndrome
e Chronic edemas
*  Osteoarthritis
e Carpal tunnel syndrome ( pre and post operation)
e Obesity

*  Post-traumatic and post-surgery edema

CONTRAINDICATIONS OF LDT include: acute neuropathy,
acute pulmonary oedema, acute soft tissue trauma, acute
thrombophlebitis, uncompensated cardiovascular diseases, epilepsy,
erysipelas, febrile conditions, glaucoma, hepatic/renal insufficiency,
infectious diseases, known ( or suspected ) DVT, lymphangitis,
occlusive processes in lymphatic paths, pacemaker, obscure pain in
abdominal area, pathological pregnancy, tumors

POSSIBLE SIDE EFFECTS are: temporary increase of pain,
petechiae, capillary rupture - if pressure exceeds the recommended
level, hematoma, vegetative reaction, lymphatic congestion in
untreated areas

CoNCLUSIONS:
*  Conservative management is the mainstay of treatment of
limphedema

*  Preventive measures prove to give results

. Mechanical reduction of LE is achieved by elevation,
CDT, intermittent pneumatic compression

*  Maintenance is achieved by regular use of high compression
elastic stockings
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Pharmacologic treatment may occasionally help
Psychological aspects should be detected and dealt with



PROTOCOL DE RECUPERARE - SINDROAMELE DE ENTRAPMENT
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DEFINITIE

Sindroamele de entrapment reprezinta ansamblul manifestarilor neurologice
(motorii si sensitive) datorate iritarii mecanice a unui nerv in interiorul unui defileu
(canal) osteo-ligamento-muscular preformat si inextensibil.

Compresia unui nerv intr-un spatiu stramt se produce in situatiile:

nervul trece printr-un orificiu fibros sau un canal osteo-fibros

nervul trece printr-un muschi hipertrofiat

nervul trece printr-o cicatrice constrictiva, deformare osoasa sau o masa
tumorala

Forme clinice:

1.
2.
3.

compresie intensa — forme grave (tratament chirurgical)
compresie moderata — forme medii (tratament de recuperare)a
forme intermitente — cu manifestari clinice care se pot remite si reapare

SINDROMUL DE APERTURA TORACICA SUPERIOARA

- se datoreaza iritatiei plexului brachial si arterei subclavie in zona subclaviculara,
prin canalul delimitat superior de muschiul subclavicular; inferior de prima coasta;
anterior de muschiul scalen anterior; posterior de muschiul scalen mediu

1.

5.
6.

sindromul costoclavicular: intre clavicula si prima coasta — a fost descris la
soldatii care purtau ranita (comprimarea plexului brahial si a vaselor de
vecinatate); dupa fracturi claviculare cu formare de calus

sindromul scalenilor datorat hipertrofiei acestor muschi — sindrom de
compresie neurovascular, in spatial dintre muschiul scalen anterior si prima
coasta; este aproape intodeauna unilateral

sindromul costovertebral = sindromul de coasta cervicala; poate fi uni sau
bilateral

sindromul micului pectoral = sindrom de hiperabductie (tendonul acestui
muschi in hiperabductie determina compresie=semnul Kalb si Roth) — sindrom
de compresie neurovasculara intre zona superioara costala anterolaterala si
muschiul micul pectoral

pareza de nerv lung toracic

paralizia de nerv subscapular

SINDROAME DE ENTRAPMENT ALE NERVULUI MEDIAN

1.

compresia nervului median la brat — apare des ca o paralizie profesionala: la

vizitii, dupa aplicare de garou; clinic este o paralizie totala de nerv median

sindromul pronator (paralizia interosoasa anterioara) — miscarile repetate

de pronatie ale mainii si miscarile de flexie fortata ale degetelor produc

traumatizarea cronica a nervului median prin: hipertrofia muschiului pronator

sau prin ingrosarea arcadei m flexor superficial al degetelor

* este conditionat de faptul ca nervul median trece pe sub muschiul rotund
pronator printr-un loc restrans

e cauze: tumori de vecinatate, traumatisme directe, tenosinovite, benzi
fibroase si musculo-fibroase in jurul nervului median sau a nervului interosos
anterior, fracture, nevrite interstitiale

* a fost descrisa ca paralizie a scriitorului si cazuri un ice la pianist, sculptor in
lemn, cantaret la chitara

e clinic: parestezii pe marginea radiala a mainii si in teritoriul digital si rar
semen de deficit functional motor

sindromul tunelului carpian (cea mai frecventa paralizie intracanaliculara) —

este determinat de compresia nervului median in canalul carpian, pe care-l
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strabate, impreuna cu tendoanele flexorilor degetelor.

Canalul carpian este format din oasele carpului (inapoi)

si din ligamentul inelar anterior (ligamentul transvers) al

carpului (inainte)

e apare de doua ori mai frecvent la femei decat la barbati,
maximum de incidenta in decadele 5-6

e sindromul de tunnel carpian, ca neuropatie ocupationala
apare la miscarile de flexie si de extensie repetate ale
pumnului (dactilograf, spalator, pianist, tamplar, dulgher,
lacatus, tobosar, lucrator la camp, operator telephonic,etc)

e cauze locale care duc la aparitia acestuia unilateral:
anomalii ale oaselor carpiene, mai ales scafoid, trapez;
anomalii ale muschilor; tumori (lipom, fibrolipom);
infiltratie grasoasa a nervului median; neurofibrom;
tenosinovite din cursul PR, tbc; fracture prost consolidate;
luxatii; boala Paget

* cauze generale care duc la aparitia sindromului uni- dar
mai ales bilateral: acromegalie, mixedem, sarcina, diabet
zaharat, amiloidoza, sarcoidoza, TBC, colagenoza

* uneori boala are caracter familial (ligament transvers al
carpului anormal de gros)

e clinic — tulburari sensitive, motorii si trofice in teritoriul
tributar acestui nerv

compresia nervului median in palma

e cauze: microtraumatisme cronice; manuirea unor unelte;
neuropatie ocupational la stomatolog, gradinar, fierar,
biciclist, tamplar, croitor, cizmar

e clinic: pareze discrete si limitate ale muschilor tenari
insotite de tulburari ale sensibilitatii subiectiva si eventual
obiectiva

SINDROAME DE ENTRAPMENT ALE NERVULUI CUBITAL

1.

compresia nervului cubital la brat — rara; realizeaza

semiologia integrala specifica a nervului cubital

compresia nervului cubital la cot = sindromul de tunel

cubital

* cste a doua neurapatic de entrapment a membrului
superior ca frecventa

e tunelul cubital este un sant intre partea posterioara a
epicondilului medial al humerusului si olecran, acoperit
de o expansiune fibroasa a muschiului flexor comun: lig
epicondilo-olecranian

e |a acest nivel, nervul este in contact strans cu humerusul
si este foarte vulnerabil la presiuni din afara, la luxatii, la
modificari artrozice

e cauze: luxatie recidivanta, completa sau incompleta, a
nervului in afara santului cubital in timpul miscarilor
din articulatia cotului, printr-o predispozitie anatomica
particulara; traumatisme; cubitus valgus congenital,
la femei; proces supracondilian al humerusului;
artroza; artrite (septice, PR, guta); tbe; tumori de
nerv; osteocondrite; atrofii tabetice sau siringomielice;
compresiune la pacientii cu decubit prelungit la pat

e paralizie ocupationala: taietori de sticla, mecanici,
vaslitori, jucatori de sah; perforatori, stantatori

compresia nervului cubital la antebrat: rara

e localizarea compresiunii este la nivelul antebratului,
proximal de originea ramului dorsal al mainii

* cauze: ocupational (brutar, casieretc); traumatisme cu
calus; lipoame; tumori
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compresia nervului cubital la pumn, in tunelul Guyon =

sindromul de ram terminal profund (sindromul Ramsay-

Hunt)

* este mult mai rara decat compresia nervului median

* tunelul (loja) Guyon: medial are osul pisiform si carligul
osului cu carlig; anterior are o expansiune fibroasa;
posterior ligamentul transvers al carpului

* cauze: microtraumatisme; artroze; fractura carligului
osului cu carlig; bursita osului pisiform; chisturi; tumori
ale nervului; anomalii anatomice

SINDROAME DE ENTRAPMENT ALE NERVULUI RADIAL

1.

compresia nervului radial la brat: este cea mai frecventa

situatic a paraliziilor de nerv radial. Aceasta compresie

trebuie deosebita in cadrul unei neuropatii reale de
entrapment, de o neuropatie compresiva, care, de obicei,
se produce mai catre axila; este o compresiune externa-carje,
efort la hamali, dupa aplicare de garou, la vizitii,etc

compresia nervului radial la nivelul antebratului — exact

deasupra capului radiusului, nervul radial se imparte in 2

ramuri:

e ramul superficial senzitiv = cheiralgia parestezica — apare
la subiecti care prin profesia lor exercita o compresiune
indelungata pe ramul digital dorsal care este senzitiv
(clinic: dureri si tulburari de sensibilitate pe fata dorsala a
mainii si a primelor trei degete)

e ramul profund, motor (ramul interosos dorsal sau
posterior) = sindromul supinatorului — lipom, neurinom,
ggl al cotului, compresiune mecanica asupra nervului in
momentul in care strabate muschiul supinator, ca si in
cazul unor miscari ample si neobisnuite ale antebratului;
epicondilita radiala; inflamatia bursei bicipitoradiale;
tumori ale nervului de tdpul schwannomului.
Simptomatologia se instaleaza lent si progresiv in luni si
ani de zile

NEUROPATIA DE ENTRAPMENT A NERVULUI
FEMUROCUTANAT (MERALGIA PARESTEZICA)

* in traiectul nervului exista numeroase puncte in care
este vulnerabil la compresiune. Sediul cel mai frecvent
este locul prin care nervul trece intre cele 2 cute ale
ligamentului inghinal

* cauze: tumori ale pelvisului; cicatrici operatorii; compresia
din afara, prin centura,etc

* clinic: parestezii si disestezii pe fata laterala a coapsei;
senzatic de piele cartonata; dureri care uneori pot fi
mari; extensia coapsei pe bazin este dureroasa si limitata
antalgic, pozitia coapsei vicioasa in F si ROE; presiunea
pe SIA este dureroasa

NEUROPATIA DE ENTRAPMENT
A NERVULUI OBTURATOR

e cauze: hernia obturatoare; leziuni traumatice; leziuni ale
pubisului (osteita)

¢ sindromul Howstup-Romberg — senzatie dureroasa in
articulatia genunchiului, a carei regiune posterioara este
inervata de ramul posterior al nervului obturator

SINDROMUL PIRIFORMULUI (sciatica tronculara)

* se realizeaza prin iritatia mecanica a nervului de catre
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muschiul piramidal in stare de tensiune sau de trecerea
nervului prin acest muschi

® se caracterizeaza prin dureri in regiunea gluteala, care
iradiaza spre sacru, articulatia soldului si fata posterioara
a membrului inferior. Manevra de punere in evidenta
consta din flexia fortata a soldului cu rotatie interna

SINDROMUL DE ENTRAPMENT AL NERVULUI SPE

e nervul inconjoara capul peroneului, impartindu-
se in ramul profund si ramul superficial — sediul de
compresiune

* cauze: compresia din afara (pozitie ghemuita sau picior
peste picior); paralizie profesionala (culegatorii de
cartofi, parchetari, agricultori, mineri,etc); inactivitatea
si sedentarismul prelungit; bolnavi imobilizati la pat;
lezarea nervului se poate produce prin miscarea repetata
de flexie a genunchiului; tumori ale nervului; tunel osteo-
fibros in jurul nervului, etc

e paralizie motorie integrala, tulburari de sensibilitate pe
fata dorsala a piciorului

SINDROMUL DE TUNEL TARSIAN

* neuropatia de compresiune a nervului sciatic popliteu
intern

e tunelul tarsian se afla la nivelul gleznei, posterior si
inferior de maleola interna

e cauze: traumatisme, microtraumatisme (mers fortat),
tulburari de statica, ortostatism prelungit

e clinic: parestezii si dureri in planta si in degete

STADIALIZAREA FUNCTIONALA
Stadializare clinica:

1.

stadiu usor: parestezii, dureri noaptea, fara oboscala
musculara, fara atrofii

stadiu moderat: parestezii, dureri noaptea, scaderea fortei
musculare, oboseala musculara, eventual modificari ale
sensibilitatii

stadiu sever: diminuare marcata a fortei musculare, atrofii
musculare, tulburari de sensibilitate, tulburari trofice

Repercursiunile functionale au gravitate variabila in functie

de tipul de afectare:

1.

neurapraxia:  intreruperea influxului motor, in mod
indirect prin traumatismul pe tesuturile moi din vecinatatea
nervului, pastrand integritatea si traseul nervului; refacerea
se realizeaza ad integrum in 3-6 luni

axonotmezis: intreruperea influxului motor in mod direct,
prin interesarea axonului cu pastrarea tecii de mielina;
refacerea este partiala in 1-2 ani

neurotmezis: intreruperea influxului motor in mod direct,
prin interesarea intregului tronson al nervului, prin
sectionare, necesitand neurorafie

CRITERIILE DE ADMITERE IN PROGRAMUL DE
RECUPERARE

durere

redoare articulara

edem

scaderea fortei musculare, deficit motor de diferite grade

dificultate in gestica uzuala

modificari in forta sau abilitatea de a executa anumite
miscari

tulburari de sensibilitate

Nu se admit in serviciul de recuperare pacienti care prezinta

afectiuni decompensate sau netratate

(cardiace, pulmonare,

digestive, renale, etc); urgente medico-chirurgicale; pacienti febrili;
cu suspiciune de tromboza venoasa profunda; cu afectiuni tumorale
maligne; absenta unor teluri terapeutice realizabile.

PACHET MINIMAL DE INVESTIGATII NECESARE

examenul clinic obiectiv: inspectie, palpare, bilant articular
si muscular (clinic, dar si prin goniometrie si dinamometrie),
examen neurologic, manevre semiologice particulare
radiografia simpla are o utilitate limitata, in anumite forme
etiologice

electrodiagnosticul ~ si  studiul  electromiografic
obligatorii in leziunile de nervi periferici — explorarea
electrica a conducerii senzitive si motorii a nervului arata
o incetinire de conducere, in special a conducerii senzitive
(importanta pentru diagnostic, alegerea mijloacelor
terapeutice)

examene de laborator: vizeaza in special prezenta si
intensitatea fenomenului inflamator (VSH, proteina C,
fibrinogen), dar si etiologia acestuia (poliartrita reumatoida,
guta, diabet etc) sau determinari care pot fi utile pentru
diagnostic etiologic sau diferential

scintigrafia si RMN nu sunt de rutina, dar pot fi utile in
diagnosticul leziunilor de parti moi(chiste, teci sinoviale,
tendoane), iar CT in leziunile de parti osoase(tumori)

sunt

TRATAMENT MEDICAMENTOS SPECIFIC

analgetice: uzuale(Paracetamol 1-2g/zi, Piafen), analgetice
de treapta II (codeine phosphate, Tramadol, DHC
continus, oxycodone)

AINS  oral/i.m./supozitoare
selective (coxibi)

infiltratii locale cu corticoid (Diprophos) sau cu anestezic
local (Xilina 1%, 2-3 ml)

medicatia specifica afectiunii sistemice (guta, PAR, LES,
DZ)

neurotrope pentru fenomenele radiculare: vitamine B1 si
B6, Milgamma N, Thiogamma

vasodilatatoare periferice tip Pentoxifilin

anxiolitice usoare, antidepresive usoare ( in cazurile cu
sd.psihic accentuat)

solutie de sulfat de magneziu 60g/1 pentru comprese reci in
perioada acuta, cu edem important

unguente topice cu antiinflamator/anestezic
capsaicin/ulei de masline — pentru masaj local

neselective sau COX2-

local/

ECHIPA DE RECUPERARE — COMPONENTA

medicul specialist in Recuperare medicala, Medicina
fizica si Balneologie (intocmire, supraveghere si evaluare
program terapeutic global)

asistent de fizioterapie (pentru aplicarea electro / hidro /
termoterapiei)

kinetoterapeut (pentru programul de kinetoterapie si
kinetoprofilaxie)

Ro J Phys Rehabil Med, Vol. 20, No. 1, 2010



56 PROTOCOL DE RECUPERARE - SINDROAMELE DE ENTRAPMENT, Marcu et. al

e asistent medical (pentru aplicarea  tratamentului
medicamentos)
e ergoterapeut  (pentru  programul  de  terapie

ocupationala)+ergoterapia la locul de munca/domiciliu

e psihoterapeut (asistarea pacientilor cu durere intensa sau
cronica si sd.psihic accentuar)

*  ortezist

*  asistent social (reinsertia socio-profesionala a pacientului
in functie de restantul functional )

e colaborare permanenta cu medicul ortoped, chirurg
plastician, reumatolog, neurolog

PROGRAM DE RECUPERARE

Imobilizarea segmentului sau a membrului in totalitate pentru
prevenirea dezvoltarii pozitiilor vicioase datorate dezechilibrelor
musculare secundare paraliziei

RECUPERAREA SINROMULUI MOTOR

Obiective:

*  evitarea aparitiei deformarilor si atitudinilor vicioase

*  evitarea atrofierii muschilor paralizati

e cresterea fortei fibrelor musculare restante sanatoase

* refacerea imaginii kinestezice

e cresterea in continuare a fortei si rezistentei musculare

*  recastigarea coordonarii si abilitatilor

* recuperarea mobilitatii si fortei segmentelor neafectate de
paralizie

A. Evitarea aparitiei deformarilor si atitudinilor vicioase

Paralizia unor grupe musculare determina dezechilibru in fortele
aplicate asupra unui segment. Musculatura intacta, antagonista,
determina aparitia de deviatii: apar retracturi musculo-tendinoase ale
acestei musculaturi, care pot fi mai tarziu cauza de disfunctionalitati.
Reaparitia inervatiei antagonistilor va gasi segmentul cu deficit
anatomo-functional sip e antagonisti, ceea ce va intarsia sau chiar
compromite recuperarea eficienta.

1. Trebuie combatute complicatiile cutanate si ale tesuturilor
subcutanate
a. edemul va duce la aparitia aderentelor si redorilor articulare
* posturi antideclive
* masaj classic si masaj de drenaj veno-limfatic prin manevre
de presiune dinamica in sensul intoarcerii venoase
* comprese reci, crioterapie locala
* clectroterapie cu effect trofic si resorbtiv
b. asuplizarea cicatricilor: laser, US, masaj

II. Trebuie mentinuta supletea articulatiilor
a. posturi
Posturarile se realizeaza cu ajutorul atelelor simple, ortezelor
simple sau dinamice, benzilor adezive corectoare. Aceste
posturi se mentin permanent in afara perioadelor de activitate
recuperatorie. Ortezele au doua roluri: profilaxia pozitiilor
vicioase si compensarea deficitului functional.
b. mobilizare pasiva
* se face pentru toate articulatiile membrului afectat
e este precedata de proceduri de incalzire locala si masaj
e se face analitic (articulatie cu articulatie)
* amplitudinea miscarii passive in fiecare articulatie depinde
de anumiti factori (sutura nervului sau a tendonului;
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durere; consolidarea osoasa a focarului de fractura)
c. intinderi musculare si capsule-ligamentare
Intinderile musculare si capsule-ligamentare au ca obiectiv
prevenirea  dezvoltarii  retracturilor  musculo-tendinoase
secundare dezechilibrului de forte dintre agonisti/antagonisti.
Manevrele de intindere se adreseaza grupelor musculare

sanatoase (antagonisti)

III. Procedurile de hidrokinetoterapie au ca efecte:

* antialgic si biotrofic global

e efect trofic vascular la dusul scotian

o efect trofic muscular la baile si dusurile cu apa calda si
presiune scazuta

* efect trofic articular si tendinos la baile cu bule

* efect trofic cutanat la dusurile cu jet filiform si cu presiune mare

IV, Ultrasunetul se aplica in zona de trecere muschi-tendon
(zona de electie a retracturii)

B. Evitarea atrofierii muschilor paralizati

Se folosesc stimulari electrice, KT (intinderea musculara
pentru declansarea stretch-reflexului, mobilizari passive pentru
mentinerea imaginii kinestezice si a supletei articulare, tehnici de
facilitare prin exercitii contralaterale pe membrul afectat sau pe cel
neafectat, se utilizeaza toate tehnicile de promovare proprioceptiva,
exteroceptiva,etc)

Problema centrala a muschilor somatici partial sau total denervati
este mentinerea proprietatilor contractile si evitarea transformarii lor
in tesut conjunctiv fibros, inextensibil, pe toata perioada de timp
necesara reinervarii.

L Electrostimularea — se executa zilnic; aceasta nu grabeste
reinervarea muschiului, cid oar apara muschiul de atrofie pana la
producerea fenomenului spontan de reinervare.

Se pregateste substratul cu current galvanic continuu timp
de 5-8 min cu electrodul negative pe muschi; astfel, se activeaza
circulatia si creste excitabilitatea muschiului; in acelasi scop se poate
folosi si o aplicatie calda: baia partiala de 10 min

a. curenti interferentiali pentru grupele musculare partial

denervate; care la testing au valoarea cel putin 2; rol de
mentinere a troficitatii; pentru a creste eficienta se pregatesc
cu termoterapie locala, ionizari cu clorura de calciu

b. curenti excitomotori exponentiali de joasa frecventa

* raspund doar fibrele musculare denervate, nu si cele
normal inervate, care se acomodeaza

*  parametrii se stabilesc cu datele de electrodiagnostic

*  cu cat muschiul este mai denervat cu atat el va raspunde
la 0 panta mai lunga (400-800-1000ms)

* eclectrozii se aplica pe capetele muschiului, pentru a
prinde un numar cat mai mare de fascicule musculare
(tehnica bipolara)

* tchnica monopolara se poate aplica la muschii partial
denervati polul active pe punctual motor

* este importanta pozitia in care se plaseaza segmentul
(pentru inceput evitam contractile contra gravitatiei)

1I. Kinetoterapia
a. mobilizarile pasive
* intinderea pasiva a unui muschi mentine troficitatea
acestuia
e trebuie sa realizeze alungirea muschiului, pentru a
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determina stretch-reflexul, care determina contractia
muschiului intins si relaxarea antagonistului
e se fac 8-10 intinderi de cate 4-5 ori pe zi
* se pregateste cu masaj cu gheata (3-5min) pe muschiul
denervat; creste posibilitatea de intindere pasiva si creste
capacitatea de contractie musculara
* stadii initiale ale denervarii, cu forta egala cu 2
b. tehnici de facilitare a contractiei musculare
*  se realizeaza contactia excentrica a muschiului (pornesc
din pozitia cu capetele musculare apropiate)
* rezistenta manuala se datoreaza astfel incat sa se poata
indeparta progresiv capetele
e numarul de repetitii se stabileste cu atentie la obosecala
musculara
e autoantrenamentul cu bio-feedback EMG scurteaza
timpul recuperarii
c. tehnici de facilitare ce au la baza iradierea influxului nervos
de la muschiul mai puternic la cel cu actiune sinergica, dar
mai slab
* se folosesc pe masura ce reinervarea musculara
progreseaza si sunt activate sincron un numar tot mai
mare de fibre motorii
d. exercitii izometrice si izodinamice impotriva unei rezistente
maximale
*  pentru a creste forta si volumul muscular
¢ se folosesc cand inervatia muschiului a devenit mult
mai bogata

C) Cresterea fortei fibrelor musculare restante sanatoase

In majoritatea cazurilor lezarea nervului nu afecteaza toate
fasciculele sau fibrele din structura muschiului, la unele dintre ele
se conserva inervatia muschiului. Se foloseste toata suita de facilitare
neuroproprioceptiva.

D) Refacerea imaginii kinestezice

Pentru punctele C si D:

a. stimulare electrica — se prefera metoda in care pacientul
isi declanseaza singur contractia prin apasarea unui buton;
in acest fel se primesc continuu informatii proprioceptive
de la tendon-muschi-capsula articulara, informatii care,
combinate, reformeaza treptat imaginea kinestezica a zonei
paralizate

b. mobilizari passive, apoi pasivo-active

c. mobilizari active si active cu rezistenta

d. tehnici de facilitare proprioceptiva: reflexoterapia, iradierea
excitatiei, inductia succesiva, rezistenta maxima, scheme de
reducare

E) Cresterea in continuare a fortei si a rezistentei musculare
— se face pe masura ce are loc reinervarea

F) Recastigarea coordonarii si a abilitatilor — este etape finala
a refacerii complete. Coordonarea este un process complex, care
implica integritatea perfecta a cailor motorii si sensitive. Trebuie
evitati factorii care cresc incoordonarea miscarilor: durerea,
oboseala musculara si nervoasa, emotia, frica, pauzele mari intre
exercitii

G) Recuperarea mobilitatii si fortei segmentelor neafectate
de paralizie — se folosesc exercitii active pe toata amplitaudinea

miscarilor; pentru forta musculara se fac exercitii resistive sau/
si izometrice

RECUPERAREA SINDROMULUI SENZITIV

Primul obiectiv este depasirea perioadei de anestezie cu evitarea
lezarii segmentului respective. Reeducarea sensibilitatii se bazeaza
pe principiul asocierii: pe de o parte invatarea perceptiei sensitive
cutanate, utilizand perceptia vizuala si perceptia acelorasi stimuli
din zona identica contralaterala, iar pe de alta parte, memorizarea
acestor senzatii prin repetitii realizate in absenta controlului vizual.

RECUPERAREA SINDROMULUI VASCULOTROFIC

Exercitiile facute in scopul recuperarii sindromului motor
au un efect favorabil asupra sindromului vasculotrofic. Local se
contraindica toate procedurile de electroterapie si termoterapie.

*  Sunt utile:

* KT pentru mobilitate, dar si pentru circulatia si troficitatea
segmentului. Cuprinde si gimnastica Burger sau variantele,
pentru circulatia periferica

*  DPosturi, fese elastice, ciorapi, manusi elastice

*  Masajul cu ulei caldut sin u cu talc

*  Baile caldute cu vartejuri de apa (whirl-pool), 20-30 min
de 1-2 ori pe zi

*  Mofetele partiale, pe durate de 30 min, de 2 ori pe zi, unii
autori folosesc baile cu oxygen in recipiente, ca la mofete

* Hidrotermoterapia alternanta, mai ales sub forma
afuziunilor alternante, este mai bine suportata de pacient

e Terapia pneumatica, de tipul angiomatului, pentru
indepartarea edemului si a stazei veno-limfatice

*  Terapia reflexa

*  Mentinerea igienei perfente a segmentului afectat, evitarea
obiectelor taioase sau ascutite, a friguluinsi a oricarui factor
fizic sau chimic care ar putea traumatize tesuturile

CONTRAINDICATIILE METODELOR DE RECUPERARE

CONTRAINDICATIILE ELECTROTERAPIEI:

* afectiuni cutanate ce impiedica aplicarea electrozilor(leziuni
cu solutii de discontinuitate, alergii, eczeme,boli eruptive,
TBC cutanat, infectii supurative cutanate); exceptie -
aplicarea unde scurte regim pulsat

* neoplazii sau leziuni precanceroase indiferent de localizare-
exceptie TENS

*  boli febrile, boli infecto-contagioase, sepsis

e stari hemoragice, tulburari de fragilitate capilara, tulburari
de coagulare

*  boli cu risc de decompensare somatice/viscerale

*  pusce acute sau decompensari ale bolilor cronice severe

* sarcina, sterilet, perioada menstruala

*  materiale metalice- cu exceptia undelor scurte regim pulsat

*  boli psihiatrice, stari casectice

CONTRAINDICATIILE MASAJULUI TERAPEUTIC:

¢ fenomene inflamatorii locale exacerbate

e boli infectioase in stadiu evolutiv

* fragilitate vasculara, terapie cu anticoagulante

e  malignitati

e afectiuni cutanate — dermatoze majore, micoze, supuratii,
hematodermii
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CONTRAINDICATIILE TERMOTERAPIEI:

* in leziuni ale pielii: arsuri, plaga, vezicule incomplet
vindecate

* in grefele de piele

¢ in infectiile mainii

e in cazul unei circulatii arteriolare deficitare, cu tendinta la
ischemie/gangrena (fen.Raynaud, ischemie Volkmann)

e in cazul zonelor cu tulburari de sensibilitate/anestezie (risc
de arsura)

MANAGEMENTUL PE TERMEN LUNG (inclusiv adaptarea
mediului la domiciliu, initierea unui program de recuperare
ambulatorie sau la domiciliu, tratamentul in statiune etc)

Programul de recuperare trebuie facut continuu, zilnic, cu

monitorizare periodica clinico-functionala si ajustare permanenta
a programului de catre medicul de recuperare si in colaborare
interdisciplinara cu ortopedul/ reumatologul/ neurologul/ medicul
de familie. Se va recomanda la domiciliu, zilnic, executarea unei
game largi de activitati cu scop de terapie ocupationala directionata
pe deficitul functional restant

Terapia ocupationala — scopuri:

e ameliorarea miscarii articulare, a fortei musculare si a
coordonarii miscarilor in cadrul restabilirii stereotipurilor
dinamice

* obisnuieste pacientul sa se ajute singur, sa redevina
independent in activitatile uzuale; deci pregateste reinsertia
sociala

* evalueaza necesitatile ulterioare (provizorii sau definitive) de
ajustari ale obiectelor casnice, de munca, in concordanta cu
invaliditatea si, in general, evalueaza capacitatea de munca
restanta

* pregateste reinsertia profesionala, utilizand elementele
ergoterapiei

Uneori se pune problema schimbarii locului de munca sau a

readaptarii acestuia in functie de deficitul clinico-functional restant
al pacientului.

REINTEGRARE IN FAMILIE SI SOCIETATE
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