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STADIUL ACTUAL AL CUNOASTERII

Artroplastia totald de genunchi reprezinta un progres semnificativ in tratamentul a
numeroase afectiuni articulare nsotite de durere si incapacitate functionala.

Numarul interventiilor este in continud crestere. Astfel, in 2004 in S.U.A. s-au
practicat cu 53% mai multe artroplastii totale de genunchi decat in 2000, in prezent



numadrul lor ajungand la peste 450000 de interventii pe an. Mai mult, se estimeaza ca
pana in 2030 cererea va fi de peste 3,48 milioane de artroplastii totale de genunchi pe an.

Indicatia cea mai frecventa a artroplastiei de genunchi este reprezentata de
gonartroza avansata (90%), urmatd de poliartrita reumatoida, stdrile posttraumatice si,
mult mai rar, dispaziile, osteocondrodistrofiile, artropatia hemofilica, spondilartropatiile
seronegative.

La ora actuald nu existd inca proteza de genunchi ideald, care sa reproduca exact
complexitatea genunchiului uman sinitos, respectiv a biomecanicii sale. In functie de
proportia de suprafatd articulard care este inlocuitd, protezele de genunchi pot fi
unicompartimentale, bicompartimentale sau tricompartimentale. in functie de situatia
ligamentului incrucisat posterior, protezele pot fi cu ligament pastrat sau rezecat
(,,postero-stabilizate™). In functie de mobilitatea platoului de polietilena de pe suprafata
tibiala, protezele pot fi cu platou fix sau cu platou mobil. In functie de modul de fixare a
componentelor protezei, aceasta poate fi cimentatd (marea majoritate) sau necimentata
(exceptional).

Dar tratamentul afectiunii articulare nu se incheie odatd cu actul chirurgical de
introducere a protezei, ci trebuie sa includa si un program de recuperare postoperatorie,
conditie esentiald pentru realizarea obiectivelor generale ale tratamentului: analgezie,
ameliorarea functionalitatii si a calitatii vietii pacientilor. Protocoalele variaza mult de la
clinica la clinica, dar trebuie sa respecte anumite principii generale. Este important ca
pacientii sa fie introdusi in programele de recuperare cat mai precoce fatd de momentul
interventiei chirurgicale, pentru a creste eficienta §i a diminua rata complicatiilor
artroplastiei.

Desi combaterea durerii ramane obiectivul major al tratamentului la acesti pacienti,
urmat de recéstigarea mobilitatii si aliniamentului membrelor inferioare, se acordd o
atentie din ce Tn ce mai mare recuperdrii, respectiv evidentierii performantelor musculare.
Gradul in care aceste obiective sunt indeplinite se va reflecta in final asupra calitatii vietii
acestor pacienti. Un echilibru muscular corect la nivelul genunchiului este deosebit de
important pentru mentinerea stabilittii articulare. Desi au fost publicate numeroase studii
care descriu evaluarea musculara la pacientii cu artroplastie totald de genunchi, in
majoritatea aceasta consta In evaludri clinice subiective si observatii calitative.

Ori, dinamometrul izocinetic reprezinta una dintre metodele de evaluare musculara
cu cea mai mare acuratete, respectiv cu validitate, reproductibilitate si responsivitate
ridicate. Evaluarea prezintd riscuri minime pentru pacient, atunci cand tehnica de
efectuare este corectd si au fost excluse contraindicatiile.

Pe de alta parte, ameliorarea calitatii vietii trebuie sa reprezinte obiectivul final al
artroplastiei de genunchi. Pentru punerea in evidentd a indeplinirii acestui obiectiv sunt
disponibile mai multe scoruri functionale. Dintre acestea, unele sunt specifice pentru
genunchi: Hospital for Special Surgery score (HSS), Knee Society score (KS), indicele
algofunctional Lequesne, Western Ontario and Mc-Master Universities Osteoarthritis



Index (WOMAC), iar altele vizeaza starea de sanatate per ansamblu: Short Form 36
Health Questionnaire (SF36).

Utilizarea combinata a tuturor metodelor moderne de evaluare disponibile ofera
avantajul de a furniza un rezultat global cat mai apropiat de starea reald de sanatate a
pacientului, permitand totodata adaptarea mijloacelor terapeutice in scopul imbunatatirii
acesteia.

CONTRIBUTII PERSONALE

In cercetarea de fata ne-am propus si urmarim evolutia fortei musculare la nivelul
genunchiului in primele 6 luni dupa artroplastie, in paralel cu evolutia starii clinice,
functionale si a calitdtii vietii acestor pacienti, si sa studiem efectele programului actual
de recuperare asupra tuturor acestor parametri.

Pentru indeplinirea acestor obiective am realizat 3 studii clinice controlate, unul
transversal si doud longitudinale. Studiile au fost desfasurate in Spitalul Clinic de
Recuperare Cluj-Napoca, 1n perioada 2011-2012.

Toti pacientii inclusi in studiu au fost instruiti in legatura cu cercetarea la care
urmau sa participe si cu metodele de evaluare care urmau a fi utilizate, dupa care li s-a
solicitat semnarea unui formular de consimtdmant informat.

Rezultatele obtinute in urma studiului clinic au fost organizate intr-o baza de date si
prelucrate statistic folosindu-se programele Microsoft Excel 8.0 for Windows, MedCalc
12.2.1 5i IBM SPSS Statistics 20.

Studiul 1. Interrelatia intre calitatea vietii, evaluarea clinicd si parametrii
izocinetici la pacientii cu gonartroza si indicatie de artroplastie totala de genunchi

Obiectivele studiului au constat in evaluarea parametrilor izocinetici de forta
musculara la nivelul genunchiului la pacientii cu gonartroza avansata si cu indicatie de
ATG, comparativ cu persoane sanatoase de aceeasi varsta, si verificarea corelatiei dintre
parametrii de forta musculara si scorurile clinice, functionale si de calitate a vietii.

Studiul a fost de tip transversal, observational, analitic, controlat. Au fost incluse
doud loturi de participanti. Lotul pacientilor a cuprins 32 de persoane (22 femei, 10
barbati) cu gonartroza avansata, in stadiu chirurgical, cu o varstd medie de 69,2+5,3 ani.
Acestia au fost comparati cu 14 voluntari sanatosi (9 femei, 5 barbati) cu varsta similara
(70,145,0 ani), reprezentand lotul control.

Evaluarea clinica a pacientilor s-a bazat pe scorurile HSS si KS, cea functionala a
apelat la scorul WOMAC si indicele algofunctional Lequesne, iar calitatea vietii a fost
evaluata pe baza SF36. Evaluarea fortei musculare pe extensorii si flexorii genunchiului
s-a facut prin metoda izocineticd, cu ajutorul unui dinamometru Gimnex Iso 2. Testarea
s-a facut la 4 viteze unghiulare: 60%sec, 90°/sec, 120°sec si 180°sec. Pentru analiza
statistica a performantelor musculare in studiul de fata s-a urmarit peak torque-ul maxim.

Rezultatele studiului au evidentiat urmatoarele aspecte:



- Scorurile clinice, functionale si calitatea vietii au fost mai precare la pacientii cu
gonartroza avansatd decat la persoanele sanatoase.

- A existat o bund corelatie intre starea clinicd, cea functionala si calitatea vietii la
pacientii cu gonartroza avansata.

- Forta musculara a fost mai scazutd la pacientii cu gonartroza avansata decat la
persoanele sanatoase.

- Forta dezvoltatd de catre muschi a crescut o datd cu scdderea vitezei unghiulare.

- Nu a existat o corelatie buna intre scorurile clinice, functionale, de calitate a vietii
si, respectiv, forta musculara.

Studiul 2. Evolutia fortei musculare dupa artroplastia totala de genunchi

Obiectivele studiului au constat in evaluarea prospectiva a parametrilor izocinetici
musculari (peak torque si putere musculard) la nivelul genunchiului la pacientii cu
gonartroza avansatd si cu indicatie de ATG, din faza preoperatorie si pand la 6 luni
postoperator, comparativ cu persoane sanatoase de aceeasi varsta.

In acest studiu longitudinal prospectiv de cohortd au fost incluse doud loturi de
participanti. Lotul pacientilor a cuprins 28 de persoane (21 femei, 7 barbati) cu
gonartroza avansata carora urma sa li se efectueze o artroplastie totala de genunchi, cu o
varstd medie de 67,4+7,3 ani. Acestia au fost comparati cu 15 voluntari sanatosi (10
femei, 5 barbati) cu varsta similara (67,048,2 ani), reprezentand lotul control.

Dupd interventie, toti pacientii au beneficiat de un program standardizat de
reabilitare, cu durata totald de 4 saptamani (2 saptamani In sectia de ortopedie si 2
sdptdmani in sectia de recuperare). Obiectivele acestuia au fost controlul durerii,
recastigarea amplitudinii articulare la nivelul genunchiului, tonizarea cvadricepsului, a
ischiogambierilor, a abductorilor si extensorilor coapsei, corectarea mersului.

Au existat 4 momente de evaluare a pacientilor: preoperator, la o luna, la doud luni
si la sase luni postoperator. Evaluarea performantelor musculare pe extensorii si flexorii
genunchiului s-a facut prin metoda izocinetica. Testarea s-a facut la 2 viteze unghiulare:
90°/sec si 180°/sec. Pentru analiza statistica a performantelor musculare in studiul de fata
s-a urmadrit peak torque-ul maxim si puterea maxima.

Rezultatele obtinute au demonstrat ca:

- Deficitul muscular preoperator s-a agravat considerabil la o luna dupa artroplastia
totald de genunchi, in special pe extensori.

- La 6 luni deficitul muscular s-a recuperat pana la nivelul preoperator si chiar
peste.

- Comparativ cu adultii sandtosi, forta pacientilor la 6 luni de la artroplastia totald
de genunchi s-a apropiat de a acestora doar pentru extensori si doar la viteza unghiulara
mai inalta.

- Persistenta deficitului de fortd musculard a fost mai bine evidentiatd la viteza
unghiulard mai redusa.



- Variatiile de fortd musculard a flexorilor au fost mai putin intense decat cele ale
extensorilor.

- Variatiile puterii musculare le-au urmat pe cele ale peak torque-ului.

- Puterea dezvoltata de muschi a fost mai mare la o vitezd unghiulard mai mare.

Studiul 3. Influenta recuperarii asupra calitatii vietii, starii clinice, functionale
si a parametrilor izocinetici la pacientii cu artroplastie totala de genunchi

Obiectivele studiului au constat in evaluarea comparativd a evolutiei parametrilor
izocinetici de fortd musculard si a scorurilor clinice, functionale si de calitate a vietii la
pacientii care au efectuat si care nu au efectuat un program de recuperare dupa ATG,
evaluarea comparativd a parametrilor izocinetici de fortd muscularda la nivelul
genunchiului si a scorurilor clinice, functionale si de calitate a vietii la pacientii cu ATG
fatd de persoane sanatoase de aceeasi varstd, precum s§i verificarea corelatiei dintre
parametrii de fortd musculara si aceste scoruri la pacientii cu ATG.

In acest studiu, de tip longitudinal prospectiv de cohorta, au fost incluse trei loturi
de participanti. Lotul pacientilor cu gonartroza avansatd carora urma sa li se efectueze o
artroplastie totala de genunchi si care au acceptat efectuarea unui program de recuperare
postoperatorie a cuprins 33 de persoane (24 femei, 9 barbati), cu o varstd medie de
67,4+7,3 ani. Lotul pacientilor cu gonartroza avansatd carora urma sa li se efectueze o
artroplastie totala de genunchi si care nu au acceptat efectuarea unui program de
recuperare postoperatorie a cuprins 17 persoane (12 femei, 5 barbati), cu o varsta medie
de 66,4£9,9 ani. Acestia au fost comparati cu 15 voluntari sanatosi (14 femei, 6 barbati)
cu varsta similara (66,8+9,4 ani), reprezentand lotul control al voluntarilor sdnatosi.

Dupa interventia chirurgicala, pacientii din primul lot au beneficiat de un program
standardizat de reabilitare, cu durata totala de 4 saptamani.

Au existat 2 momente de evaluare a pacientilor: preoperator si la sase luni
postoperator.

Evaluarea clinica s-a bazat pe scorurile HSS si KS, cea functionala a apelat la
scorul WOMALC si indicele algofunctional Lequesne, iar calitatea vietii a fost evaluata pe
baza chestionarului SF36.

Evaluarea fortei musculare pe extensorii si flexorii genunchiului s-a facut prin
metoda izocinetica. Testarea s-a facut la 2 viteze unghiulare: 90°/sec si 180°/sec. Pentru
analiza statisticd s-a urmarit peak torque-ul maxim si unghiul la care s-a inregistrat peak
torque-ul, atat pentru flexori, cat i pentru extensori.

Pe baza acestei analize s-a constatat ca:

- Durerea, functionalitatea si calitatea vietii la pacientii cu gonartroza avansata s-au
ameliorat substantial in urma artroplastiei totale de genunchi.

- Mobilitatea si forta musculard nu s-au ameliorat semnificativ in urma artroplastiei
totale de genunchi.

- Programul de recuperare a contribuit la ameliorarea suplimentara a starii
functionale si implicit a calitdtii vietii pacientilor cu artroplastie totala de genunchi.



- Programul de recuperare a contribuit semnificativ la ameliorarea fortei
extensorilor dupa artroplastia totald de genunchi.

- La 6 luni postoperator starea clinica, functionalad si calitatea vietii au fost mai
precare la pacientii cu artroplastie totala de genunchi decéat la persoanele sandtoase, chiar
in cazul aplicdrii programului de recuperare standardizat.

Cele 3 studii au permis formularea urmatoarelor concluzii:

1. Pacientii cu gonartrozd avansata au prezentat un deficit de fortd musculara si o
alterare a scorurilor clinice, functionale si de calitate a vietii fatd de persoanele sandtoase
de aceeasi varsta.

2. In prima lund dupi artroplastia totald de genunchi deficitul muscular s-a agravat
considerabil, dar a revenit la nivelul preoperator la 6 luni.

3. Durerea, functionalitatea si calitatea vietii s-au ameliorat substantial la 6 luni de
la artroplastia totala de genunchi, fara a atinge insa valorile indivizilor sdnatosi.

4. Nu a existat o buna corelatie intre scorurile de evaluare (clinice, functionale si
de calitate a vietii) si forta muscularad masurata izocinetic.

5. O velocitate mai scazutd, la care solicitarea musculard a fost mai mare, a fost
mai utild In evidentierea deficitului muscular.

6. Programul de recuperare standard a contribuit semnificativ la ameliorarea fortei
extensorilor dupa artroplastia totala de genunchi, depasind nivelul preoperator si chiar
apropiindu-se de cel al indivizilor sanatosi la o velocitate mai inalta.

7. Programul de recuperare standard a contribuit la ameliorarea suplimentard a
functionalitatii i a calitdtii vietii la pacientii cu artroplastie totald de genunchi, fara a se
atinge Insd valorile indivizilor sanatosi.

Valoarea cercetarii de fatd constd in demonstrarea faptului ca, prin aplicarea unui
program de recuperare adaptat, s-a reusit depasirea nivelului preoperator de forta al
extensorilor si atingerea unor valori apropiate de ale persoanelor sandtoase. Alte puncte
tari ale lucrarii constau In compararea fortei musculare la nivelul genunchiului protezat
cu cea a unor voluntari indemni si nu doar cu cea a membrului contralateral, cum a fost
cazul In majoritatea studiilor anterioare. De asemenea, au existat 3 momente de evaluare
a pacientilor in primele 6 luni postartroplastie (pe langa evaluarea preoperatorie), ceea ce
a permis surprinderea evolutiei precoce a fortei musculare. Demonstrarea faptului ca o
viteza unghiulard mai scazuta este mai utild decat una ridicata in evidentierea unui deficit
mediu de fortd musculara reprezinta o alta contributie inovativa a cercetarii.

Rezultatele obtinute sunt deosebit de utile in conceperea unor programe de
reabilitare care sd permita recuperarea cat mai completa a functionalitatii pacientilor cu
artroplastie totala de genunchi, la un nivel comparabil cu cel al adultilor sanatosi de
aceeagsi varsta.
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CURRENT STAGE OF KNOWLEDGE

Total knee arthroplasty represents a significant advance in the treatment of many
joint diseases accompanied by pain and functional disability.

The number of interventions is constantly growing. In 2004 in the USA were
performed with 53% more total knee replacements than in 2000, now their number
reaching more than 450,000 interventions per year. Moreover, it is estimated that by 2030
demand will exceed 3.48 million total knee replacements per year.

The most frequent indication for knee arthroplasty is the advanced knee
osteoarthritis (90%), followed by rheumatoid arthritis, posttraumatic conditions and,
more rarely, dyspasias, osteochondrodystrophy, hemophilic arthropathy, seronegative
spondyloarthropathies.

Currently there is no ideal knee prosthesis, able to exactly reproduce healthy human
knee complexity and that of its biomechanics. Depending on the proportion of the joint
surface replaced, knee prostheses are unicompartmental, two-compartment or three-
compartment. According to the situation of posterior cruciate ligament, knee prostheses
are ligament-retained or ligament-resected ("posterior-stabilized"). Depending on the
mobility of the polyethylene tray from the tibial surface, knee prosthesis are fixed or
mobile bearing. According to the attachment of prosthetic components, knee prothesis
can be cemented (mostly) or uncemented (exceptionally).

But joint disease treatment does not end with the surgical act of introducing the
prosthesis, it must also include a postoperative rehabilitation program, a prerequisite for
achieving overall treatment goals: pain relief, improved function and quality of life.
Protocols vary widely from clinic to clinic, but certain general principles have to be met.
It is important that patients begin the rehabilitation program as early as possible after the
surgery, in order to increase efficiency and to reduce the rate of arthroplasty
complications.

Although pain relief remains a major goal of treatment in these patients, followed
by regaining mobility and lower limb alignment, increasingly greater attention is paid to
recovery of muscle performance and to its highlighting. The degree to which these
objectives are met will ultimately reflect on the quality of life of these patients. Correct
muscle balance at the knee is particularly important to maintain joint stability. Although
numerous studies describing muscle assessment in patients with total knee replacement
have been published, most of them are based on clinical subjective evaluations and
qualitative observations.

Isokinetic dynamometer is one of the most accurate methods of muscle assessment,
with high validity, reproducibility and responsiveness. This method has minimal risk for
patients when technique is correct and contraindications have been excluded.

On the other hand, improving quality of life should be the ultimate goal of total
knee replacement. For highlighting this objective fulfilment more functional scores are
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available. Some of these are specific to the knee joint: Hospital for Special Surgery score
(HSS), Knee Society score (KS), Lequesne algo-functional index, Western Ontario and
Mc-Master Universities Osteoarthritis Index (WOMAC), other concern overall health :
Short Form 36 Health Questionnaire (SF36).

Combined use of all available modern methods of assessment has the advantage of
providing an overall result, as close as possible to the real health condition of the patient,
and so allows adaptation of therapeutic means in order to improve it.

PERSONAL CONTRIBUTION

In the present research we decided to follow knee muscle strength evolution in the
first 6 months after arthroplasty, in parallel with that of clinical, functional and quality of
life status of these patients, and to study the effects of the current rehabilitation program
on all these parameters.

To achieve these goals, we conducted three controlled clinical trials, one
longitudinal and two cross-sectional. They were conducted at the Clinical Rehabilitation
Hospital Cluj-Napoca, between 2011 and 2012.

All patients included in the trials were instructed about the research they would
participate and about the assessment methods that were to be used. Then they were asked
to sign an informed consent form.

The results obtained from the clinical trial were introduced in a database and
statistically analyzed using Microsoft Excel 8.0 for Windows, MedCalc 12.2.1 and IBM
SPSS Statistics 20 softwares.

Study 1. Interrelationship between quality of life, clinical evaluation and
isokinetic parameters in knee osteoarthritis patients with total joint replacement
indication

The study objectives were to assess the isokinetic parameters of knee muscle
strength in patients with advanced osteoarthritis and total knee replacement (TKR)
indication, compared with healthy individuals of the same age, and to verify the
correlation between muscle strength parameters and clinical, functional and quality life
scores.

The study was cross-sectional, observational, analytical, controlled. Two groups of
participants were included. Patients group comprised 32 individuals (22 women, 10 men)
with advanced knee osteoarthritis, in surgical stage, with a mean age of 69.2 + 5.3 years.
They were compared with 14 healthy volunteers (9 women, 5 men) with similar age (70.1
+ 5.0 years), representing the control group.

Clinical assessment of patients was based on HSS and KS scores, functional
assessment turned to WOMAC score and Lequesne algo-functional index and quality of
life was evaluated using SF36 questionnaire. Assessment of muscle strength on knee
extensors and flexors was performed by the isokinetic method, using a Gimnex Iso 2
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dynamometer. Testing was done at 4 angular velocities: 60°/sec, 90%/sec, 120°/sec and
180°/sec. For statistical analysis of muscle performance maximum peak torque was taken
into account in this study.

The results showed the following:

- Clinical, functional and quality of life scores were poorer in patients with
advanced knee osteoarthritis than in healthy people.

- There was a good correlation between clinical, functional and quality of life status
in patients with advanced knee osteoarthritis.

- Muscle strength was lower in patients with advanced knee osteoarthritis than in
healthy people.

- The force developed by the muscle increased with decreasing angular velocity.

- No good correlations were found between clinical, functional or quality of life
scores and muscle strength, respectively.

Study 2. Evolution of muscle strength after total knee arthroplasty

The objectives of the study were to prospectively evaluate the isokinetic knee
muscle parameters (peak torque and muscle power) in patients with advanced knee
osteoarthritis and TKR indication, from preoperative phase up to 6 months
postoperatively, compared with healthy individuals of the same age.

In this prospective longitudinal cohort study two groups of participants were
included. Patients group comprised 28 individuals (21 women, 7 men) with advanced
knee osteoarthritis who underwent a total knee replacement, with a mean age of 67.4 +
7.3 years. They were compared with 15 healthy volunteers (10 women, 5 men) with
similar age (67.0 + 8.2 years), representing the control group.

After surgery, all patients were included in a 4-week standard rehabilitation
program (2 weeks in the orthopedic department and 2 week in the rehabilitation
department). Its objectives were pain control, regaining knee joint amplitude, quadriceps,
hamstrings, thigh abductors and extensors strengthening, gait correction.

Patients were evaluated 4 times: preoperatively, one month, two months and six
months postoperatively. Knee extensor and flexor muscles performance was assessed by
the isokinetic method. Testing was done at two angular velocities: 90°/sec and 180°/sec.
For statistical analysis, maximum peak torque and maximum power were taken into
account in this study.

The results obtained showed that:

- Preoperative muscle weakness has considerably worsened at one month after total
knee arthroplasty, especially that of extensors.

- At 6 months muscle weakness recovered up to preoperative level and even more.

- At 6 months after total knee arthroplasty patients strength approached that of
healthy adults only for knee extensors and only at the higher angular velocity.

- Persistent muscle weakness was more visible at lower angular velocity.

- Flexors strength variations were less important than those of extensors.
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- Changes in muscle power followed those of peak torque.
- The power developed by muscle was greater at a higher angular velocity.

Study 3. Rehabilitation impact on life quality, clinical and functional status
and isokinetic parameters in patients with total knee arthroplasty

The study objectives were to comparatively assess the evolution of isokinetic
muscle strength parameters and clinical, functional and quality of life scores in patients
who have and who have not completed a rehabilitation program after TKR, to
comparatively assess isokinetic parameters of knee muscle strength and clinical,
functional and quality of life scores in patients with TKR and in healthy people of the
same age, as well as to check the correlation between muscle strength parameters and
these scores in patients with TKR.

Three groups of participants were included in this prospective longitudinal cohort
study. The first group was that of patients with advanced knee osteoarthritis who
underwent a total knee replacement and who agreed to a postoperative rehabilitation
program and consisted of 33 people (24 women, 9 men) with a mean age of 67.4 + 7, 3
years. The second group was that of patients with advanced knee osteoarthritis who
underwent a total knee replacement and who did not agreed to a postoperative
rehabilitation program and consisted of 17 people (12 women, 5 men) with a mean age of
66.4 +£ 9, 9 years. They were compared with 15 healthy volunteers (14 women, 6 men) of
similar age (66.8 = 9.4 years), representing the control group of healthy volunteers.

After surgery, patients from the first group received a 4-week standard
rehabilitation program.

Patients were evaluated twice: preoperatively and six months postoperatively.

Clinical assessment was based on HSS and KS scores, functional evaluation turned
to WOMAC score and Lequesne algo-functional index and quality of life was assessed
by SF36 questionnaire. Assessment of muscle strength on knee extensors and flexors was
performed by the isokinetic method. Testing was done at two angular velocities: 90°/sec
and 180°sec. For statistical analysis, maximum peak torque and the angle at which peak
torque occurred, for both flexors and extensors, were taken into account.

Based on this analysis it was found that:

- Pain, function and quality of life in patients with advanced knee osteoarthritis
were significantly improved after total knee arthroplasty.

- Mobility and muscle strength were not significantly improved after total knee
arthroplasty.

- Rehabilitation program contributed to further improving functional status and,
consequently, life quality in total knee arthroplasty patients.

- Rehabilitation program significantly contributed to improving extensor strength
after total knee arthroplasty.
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- At 6 months postoperatively clinical, functional and quality of life status was
poorer in patients with total knee arthroplasty than in healthy individuals, even when a
standardized rehabilitation program was applied.

The 3 studies allowed the following conclusions:

1. Patients with advanced knee osteoarthritis had an impairment of muscle strength
and of clinical, functional and quality of life scores, when compared to healthy people of
the same age.

2. In the first month after total knee arthroplasty muscle weakness considerably
worsened, but returned to preoperative levels at 6 months.

3. Pain, function and quality of life were significantly improved at 6 months after
total knee arthroplasty, but without reaching values of healthy individuals.

4. No good correlations were found between clinical, functional or quality of life
scores and isokinetic muscle strength.

5. A lower velocity, whith higher muscular demands, was more useful in
highlighting the muscle weakness.

6. The standard rehabilitation program significantly contributed to improving
extensor strength after total knee arthroplasty, exceeding the preoperative level and even
being closer to that of healthy individuals at a higher velocity.

7. The standard rehabilitation program contributed to further improving
functionality and quality of life in patients with total knee arthroplasty, without however
reaching values of healthy individuals.

The value of the present research consists in demonstrating that, by applying a
suitable rehabilitation program, it was possible to overcome the preoperative extensor
strength level and to achieve values similar to healthy individuals. Other strengths of this
paper come from the comparison of knee muscle strength in patients with total knee
replacement with that of healthy volunteers and not only with the contralateral limb, as
was the case in most previous studies. Also, patients were evaluated 3 times in the first 6
months after surgery (in addition to the preoperative assessment), highlighting so the
early postoperative evolution of muscle strength. Demonstrating that a lower angular
velocity is more useful than a higher one in detecting a moderate muscle weakness
represents another innovative contribution of the research.

The results of the paper are particularly useful in designing rehabilitation programs
that allow more complete recovery of function in patients with total knee arthroplasty, at
the level of healthy adults of the same age.
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