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Abstract

Sports training and competitive activity, conducteder conditions of full employment to
gain the best performance, can generate, due waezauses, a variety of illnesses and
serious injuries of the knee joint. The physicardpist, as part of the interdisciplinary
team responsible for training the sportives (a#idgtcan intervene in the sense of recovery
and prevention of post-traumatic shock installatigpost-trauma) that can decrease
considerably the knee function and that can sonastitaad the athletes to abandon the
high performance activity.

1. Introduction

The process of obtaining sports performance ischareeal science using concepts
of pedagogy, psychology, physiology, biochemistrigmechanics, mathematics, and
even genetics. In this complex process sometimstakas occur, and they usually lead to
decreased performance by installing problems.

Thereby, sports training and competitive activitpnducted under conditions of
full employment to gain the best performance, ganerate, due to several causes, a
variety of illnesses and serious injuries of thednoint. The most severe trauma that
disrupts the biomechanics of the knee at handlteieps is the anterior cruciate ligament
rupture.

Starting from the reality of this traumatic risketphysical therapist, as part of the
interdisciplinary team responsible for training gportives (athletes), can intervene in the
sense of recovery and prevention of post-traunsttack installation (post-trauma) that
can decrease considerably the knee function andcimsometimes lead the athletes to
abandon the high performance activity.

2. Material and methods

Motivation of the chosen theme a former athlete, | started to be interested
in the recovery of injuries that are specific te gports acitivity. In this matter, |
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was recruited as a volunteer for the positiofiedfl physiotherapistor the athletes
of ,University of Ba&u” sports club, members of the handball tearfisinta
Municipal Dedeman Bac” and ,Stiinta Ba&u”, teams that activate in the First
League of the National Male’s Handball Championsdmp the Second League of
the National Female’s Handball Championship.

Thereby, among the developped activities, thereadse included the ones
related to the recovery of the post traumatic difbes of the knee in general, and
especially the ones related to the postsurgicabvesy of the anterior cruciate
ligament plasty. Given all these aspects, | firsttpsidered necessary a study upon
efficient ways of removing the causes that geneoater solicitation, trying to
contribute, this way, to preventing these affecifmom appearing.

Research hypothes&bte importance of reintegration performance atklete
sport, after post trauma injuries, is recognizekis Treintegration conditions and
determines the usage of the most effective orthiopmad surgical measures, and
also the most efficient ways of recovery.

Starting from this premise, the following hypothesesre formulated:

» if an optimal correlation between the surgical aglthabilitation measures
contributes to shortening the reintegration ofitth@red athlete in sports activity;

* to what extent the combination of diverse and demphysiotherapy
means and methods provide controlling the instalabf the post traumatic shock,
assuring a full and rapid recovery of the athletthwhe surgery of an anterior
cruciate ligament rupture.

Place and material basis conditions

The experiment took place in different locationsthwappropriate and
exceptional equipment useful for complex stimulatiecessary in controlling the
post traumatic shock generated by the anteriociat® ligament rupture and
plasty. These locations were:

1. The recovery room from ,Moldova” hotel in Bacau,;

2. The Teaching and Recovery Base of the Physical apyerand
Occupational Therapy Department of FSMSS, from jMaalecsandri” University
in Bacau;

3. The swimming pool in Bacau, where the athlete eteztwith the help of
some specific materials several meetings in oeevelop force and mobility;

4. the Sports Hall in Bacau, where the athlete execafecific programs
necessary to reintegrate in high performance spwtteitty;

The subject included in the experiment

With the purpose of highlighting the most efficiemay of recovering
through physical therapy methods after the antedciate ligament plasty
(Kenneth-Jones) at handball players, | selectediacidded in the experiment 1
athlete from the male’s handball team “Stiinta Mupal Dedeman”, member of
the sports club from “Vasile Alecsandri” University Bacau, who suffered an
anterior cruciate ligament rupture at the left knee
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Table 1
First and . Height Weight _
last name| A9® Fesien (cm) (kg) Affection
Inter -plasty LIA
Rl 19 left = 2 Kenneth-Jones, left knee

After the accident, the athlete was supervised foame 1% 2010, at the
“Colentina” Hospital from Bucharest, The Orthopediepartment 2, and was
operated following the Kenneth — Jones method bypsiag reconstructional
elements from the rotulian tendon si the anteribetosity of the tibia and the knee

cap.

Plastie LIA tip Kenneth-Jones

Specific methods of exploration and evaluation

Inspection Palpation Tonus evaluation

Evaluation index of knee function

The research development
1. Manual Therapy -
1.1. Special massage procedures and techniques



Manole V. et al.Gymnasium

Kneading with longitudinal
torsion

1.2. Joint analytical manipulation

7 "‘f

Mobilization of the Joint play El -Ext. with tension Forcing the knee in
patella var/valg

y 1
Anterior slide in the Posterior slide in the Sliding with flexion  Sliding with flexion
tibia tibia in the tibia

2. Physiotherapy
2.1. Electrostimulation
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3. Muscle toning
3.1. Exercises performed with the elastic rope

5. Resuming sports performance activity — exer@gpesific to the handball
game

3. Results and discussions

Analyzing the obtained data (Figure 1), it is shahat at the initial testing of
the mobility in the left knee, the athlete R. Itaibed values of 100 in flexion and
95 in extension, presenting an extension deficib.oAt the intermediate testing,
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the values have increased, the deficit discovesddré being removed, and at the
final testing, the values reached 140 both in 8exand in extension.

160

120 30 140
1g8 Mobilitate flexie
B 100
60 W Mobilitate extensie
40 +
20
o T T

Testare intiala Testare intermediar Testare final
16.07.2010 22.12.2010 23.02.2011

Figure 1- Values of knee mobility obtained by R.I.

Analyzing the obtained data (Figure 2), it is shaWwat at the initial testing
of the force in the left knee’s flexors, the athl&.l. obtained values of 20 kgf, and
in the extensors 35 kgf, presenting a major imhadafl5 kgf), considering the
optimal ratio that is 1:1. At the intermediate ilegf the values increased reaching
to 42 kgf, and the imbalance was reduced. At thal tiesting, the values increased
up to 53 kgf in the extensors and 54 kgf in thedts, the imbalance being
insignificant.

60
: g
30 42 Fona Extensori
20 +—— B B Fonta Flexori
10 +—
0 ‘ ‘
Testare iniala Testare intermediar Testare final  23.08.08
16.07.2010 22.12.2010

Figure 2 — Values of the extensors and flexors force indfteknee obtained by R.1. (Kgf)

Analyzing the obtained data (Figure 3), it is shotrat at the initial
calculation of the index of functionality of thefti&knee, the athlete R.I. obtained a
score that represents 60% of the normal functiothé second stage this increases
up to 85%, reaching in the third stage to a norfmattion (100%), allowing the
establishment of secondary prevention program #&edgradual resumption of
training.

10cC
80
60 H Indice de fungonalitate
40 genunchi stang
0 ‘

Testare intiala Testare intermediar  Testare fina
16.07.2010 22.12.2010 23.02.2011

Figure 3 - Values of the index of functionality of the l&fiee obtained by R.I. (%)
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Analyzing the obtained data (Figure 4), it is shotrat at the initial
measurement of the left thigh circumference, thdete R.l. obtained the same
values in contraction and in relaxation, which cades a reduced muscle tone. In
the second stage, the values increase proportyomalching a difference of 1 cm
in favor of the contraction, indicating the devetmgnt of the tone, and in the third
stage the difference reached 2 cm, also allowirges$tablishment of secondary
prevention program and the gradual resumptionamitg.

100
80 Circumferirnta coap$ stg. in
60 . contragie
‘218 | > . > . . W Circumferin coap4 stg. in
0 ‘ ‘ relaxare
Testare iniala Testare intermediar Testare fina
16.07.2010 22.12.2010 23.02.2011

Figure 4 — Values of left thigh circumference obtained bi; em)
4. Conclusions

Male sports performance, especially sports gamexgjine, through work
development, an intense and of high level trainiitpletes are kep under strong
physical and psychicological stress, that sometimas interfere with the
functionality of the required elements.

The periodical evaluation of all the elements regpliin sports performance
activity is necessary for an early detection of filaetors that favor the appearance
of specific affections which stagnate or reducelével of performance.

Considering these aspects and the results obtafted carrying out the
experiment, we highlight the following conclusions:

* Functional assessment of knee examination was ¢geddey an
inventory of the negative aspects of the main delmah the game of handball.

» The selection of the knee function testing was aqaished in conformity
with the effort and the negative aspects that apamy operated cruciate ligament
rupture, that have to be inventoried and priordize

» Also, selecting the means of testing was achievased of efficiency
criterion, on the degree of emphasis of the mattarght and on the practice
conditions, leading therefore to reducing the toh&eatment of the athlete with an
anterior cruciate ligament plasty, type Kennethedon

 Combining ekements from manual therapy and neuscoiar
coordination led to a full recovery of the athleted also to combat trauma and
postsurgical sequelae installation.

* After detecting the causes that promote the priogluof anterior cruciate
ligament rupture, there were introduced in thenirmj process of prevention
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programs that have led to improvement of the géne@ors that favor the
achievement of performance in a game of handball.

* Regular use of physiotherapy facilities influencdte physical and
technical training of the athlete, and led to inygnment of knee joint stability and
efficiency in training and competitions.

* Analysis of obtained data shows that the most comeause of anterior
cruciate ligament rupture is the muscular imbaldreteveen the quadriceps and the
hamstrings.

Finally, 1 consider that with this study | surprisenly a few aspects of this
large subject, in which inventivity and ingeniosityased on classic notions of
theory, lead to optimal results.

Dm nou... in mal nou’

Figure 5— Aspect of athlete R.I. reintegration in the cefitipnal activity (7 months from
the intervention)
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Rezumat

Activitatea sporti¥ de instruiresi competiionaki, desfisura& in condiii de angajare total
in lupta pentru ofinerea celor mai bune performeanpoate genera, datdritmai multor
cauze, o gathvariat de accidenrdri si imbolmaviri grave ale articulgei genunchiului.
Kinetoterapeutul, parte integréana echipei interdisciplinare responsabile pregtirea
sportivilor, poate interveni in sensul recujirsi prevenirii instadrii unor sechele
posttraumatice care diminugiazonsiderabil fungonalitatea genunchiuluii care conduc
uneori la abandoarea d&re sportiv a activittii sportive de performg.

1. Introducere

Procesul otinerii performarelor sportive are la b&az adevirat stiinta care
utilizeazi natiuni de pedagogie, psihologie, fiziologie, biochemibiomecanit,
matematié si chiar genetig. In acest proces complex se produc uneoseljreare
duc de cele mai multe ori lag&terea performaasi prin instalarea unor afgani.

Astfel, activitatea sportiv de instruiresi competfionak, desfisuraé in
condtii de angajare totalin lupta pentru oimerea celor mai bune performan
poate genera, datatitmai multor cauze, o gaimvariak de acciderti si
Tmbolnaviri grave ale articulgei genunchiului.

Cel mai grav traumatism care perturberios biomecanica genunchiului
handbalstilor este ruptura ligamentului incrgat anterior.

Pornind de la realitatea acestui risc traumatigetaterapeutul, parte
integrané a echipei interdisciplinare responsabile pregtirea sportivilor, poate
interveni In sensul recug@eii si prevenirii instakrii unor sechele care diminueaz
considerabil fungonalitatea genunchiului, fapt care conduce unkogbandoarea
activitatii sportive de performa.

2. Material si metode

Motivarea alegerii temeCa fost sportiv, am inceput am preocufiri legate
de recuperarea af@anilor specifice activiitii sportive. In acest sens am fost
cooptat ca voluntar pentru postul d#eetoterapeut de terementru sportivii
clubului "Universitatea Baw", componeti ai echipelor de handbalStiinta
Municipal Dedeman Baa" si "Stiinta Ba&au", echipe care activeazn Liga | a
Campionatului Naonal de Handbal Masculirgi respectiv in liga a ll-a a
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Campionatului Naonal de Handbal Feminin.

Astfel, Tn cadrul activittilor desfisurate, au intratsi cele legate de
recuperarea af@anilor posttraumatice ale genunchiului n general
postchirurgical a plastiei ligamentului incru@t anterior, in special. Date fiind
toate aceste aspecte, am considerat necesar um, studprimul rand, asupra
stabilirii  unor posibiliiti eficiente de firidturare a cauzelor generate de
suprasolicitare, incercandd contribuim astfel la prevenirea apss acestor
afeciuni.

Ipotezele cerceétii Importana reintegirii sportivilor in activitatea sportiv
de performatid, dup producerea unor afgeni posttraumatice, este recunoscut
Aceast reintegrare congbneaz si determird utilizarea celor mai eficiente aguri
ortopedice, chirurgicalg de asemenea cele mai eficiente mijloace de reaupe

Pornind de la aceaspremigi, s-au formulat urigtoarele ipoteze:

» da@ o corelare optim dintre nasurile chirurgicalesi cele recuperatorii,
contribuie la scurtarea timpului de reitegrareparsvului accidentat, in activitatea
sportiva;

* In ce nmisum combinarea dive#issi complexa a mijloacelorsi metodelor
kietoterapeutice of@r posibilititi de combatere a insti sechelelor
posttraumatice asigurand o recuperare intégrahpida a sportivului, cu ruptdra
ligamentului incrugiat anterior operat;

Locul de desisurare si condiile de baz materiali Experimentul s-a
deshisurat in locai diverse cu o dotare corespdtzaresi de excege pentru
stimularea complex necesar combaterii sechelelor postraumatice generate de
rupturasi plastia ligamentului Tncrugat anterior. Aceste logaau fost:

1. Sala de recuperare din cadrul hotelului "Moldadia Baciu;

2. Baza Didactig si de Recuperare a Sex de Kinetoterapiesi Terapie
ocupaionak a FSMSS din cadrul Universiii "Vasile Alecsandri” din Baiu;

3. Bazinul de inot din Baa, unde sportivul a efectuat cu ajutorul unor
materiale specifice sedain bazin pentru dezvoltareatkirsi mobilitatii;

4. Sala Sporturilor din Baa unde sportivul a efectuat programe specifice
necesare reintegi in activitatea sportiv de performata.

Subiectul cuprins in experimefu scopul de a evidega modul cel mai
eficient de recuperare prin mijloace kinetoterapeutlu@ plastia ligamentului
incruckat anterior (Keneth-Jones) la handitgli am selectatsi cuprins in
experiment 1 sportiv din lotul echipei de handbasoulin ‘Stiinta Municipal
Dedeman" din cadrul clubului sportiv al Univeigit "Vasile Alecsandri" din
Baciu, care a suferit o ruptura ligamentului incrugat anterior la nivelul
genunchiului stang.

Tabelul 1
Numelesi varstal Postul Indltimea | Greutatead Afectiunea
prenumele| (cm) (kg) ’
Inter -plastie LIA
Rl 19 stdnga L= 2= Kenneth-Jones, genunchi stang
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In urma accideritii sportivul a fost luat in evidel pe 15 iunie 2010, la
Spitalul "Colentina"” din Bucus#i, segia Ortopedie 2si operat dup metoda

Kenneth-Jones prin prelevare de elemente recoistnate din tendonul rotulian,
din tuberozitatea anterigaa tibieisi din rotuk.

. Jonden oy
=:2:2=a

2,
2

<

G

Metode de explorarg evaluare specifice
_1. Inspecia

2. Palparea

2. Evaluare indice de Futionalitate a genuchiului
Desfisurarea cerceirii

1. Terapie manual
1.1. Procedeg tehnici speciale de masaj

Masaj cicatricial MTP

Framantatul cu torsiuni
longitudinale
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Pompajul vascular etajat
1.2.Manipuri articulare analitice

SR

Mobilizari ale
rotulei var/valg

. .. Fonarea gen. in
Jocul articular Fl.-Ext. cu tensiuni ’ 9

Alunecare cu Flexie cu
flexie alunecare tibie

Alunecare Alunecare
anterioadi tibie  posterioat tibie

2. Fizioterapie
2.1. Electrostimulare
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3. Tonifiere muscula¥
3.1. Exerdiii cu coarda elastic

5. Reluarea activiirii sportive de performau - exerctii specifice jocului de
handbal

3. Rezultatesi discutii

Analizand datele ginute (graficul 1) se constatca la testarea imiala a
mobilitatii genunchiului stang sportivul R. 1., a @t valori de 100 la miscarea
de flexiesi 95° pe extensie, prezentand un deficit de extensig’déa testarea
intermediafi valorile au crescut, deficitul anterior fiind dtirat, iar la testarea
finala valorile au ajuns la 14@tat pe flexie cafi pe extensie.
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160
140
120 140
100 130 Mobiltate flexie
80 — 100 . .
60 +—— m Mobilitate extensige
40 —
20 —
0 ‘
Testare irtiala Testare intermediar Testare final
16.07.2010 22.12.2010 23.02.2011

Figura 1 -Valori ale mobilititii genunchiului einute de R .1. (grade)

Analizdnd datele ginute (graficul 2) se constatca la testarea imiala a
fortei flexorilor genunchiului drept, sportiva R. |.p&inut valori de 20 kgf., iar la
extensori 35 kgf., prezentand un dezechilibru mdid kgf.) tindnd seama de
raportul optim care este 1:1. La testarea interendvalorile au crescut ajungand
la 42 kgf iar dezechilibrul s-a dimiuat, iar latee®ea finai s-au olgut valori de 53
kgf. pentru extensori, respectiv 54 Kkgf. pentruxdie, dezechilibrul fiind
nesemnificativ.

60
: g
30 42 Fona Extensori
20 +—— B Forta Flexori
10, | 20
0 ‘ ‘
Testare injala Testare intermediar Testare final  23.08.08
16.07.2010 22.12.2010

Figura 2 - Valori ale forei extensorilosi flexorilor genunchiului @gnute de R.1. (Kgf)

Analizand datele gimute (graficul 3) se constata la calcularea iniala a
indicelui de fundonalitate a genunchiului stang, sportivul R. I.,oinut un
punctaj care repreziht60% din fun@onalitatea normal in etapa a ll-a acesta
creste la 85%, ajungand in etapa a lll-a la o fiomalitate normal (100%), ceea
ce a permis instituirea programului de profilaxexwndai si reluarea treptata
antrenamentelor.

10c

80

60 H Indice de fundonalitate]

40 genunchi stang

20

0 ‘
Testare intiala Testare intermediar  Testare final
16.07.2010 22.12.2010 23.02.2011

Figura 3 - Valori ale indicelui de furtonalitate a genunchiuluitimute de R.1. (%)
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Analizand datele ginute (graficul 4) se constata la masurarea iniala a
circumferirtei coapsei stangi in conttéesi relaxare sportivul R. 1., a eibut un
valori egale, ceea ce indicun tonus redus, in etapa a ll-a valorile cresc
propotional, olinandu-se o difered de 1 cm in favoarea contres, ceea ce
indica dezvoltarea tonusului ajungand in etapa a lll-a thferena 2 cm, ceea ce a
permis de asemenea instituirea programului de lproéi secundar si reluarea
treptati a antrenamentelor.

100 ‘
80 Circumferinta coap$ stg. in
60 contragie
N 56 . . N
40 52 >4 W Circumferina coapsg stg. in
20 1 relaxare
0 ‘ ‘ |
Testare iniala Testare intermediar Testare fina
16.07.2010 22.12.2010 23.02.2011

Figura 4 - Valori ale circumferigei coapsei stangitioute de R.1. (cm)
4. Concluzii

Sportul de performaa masculin, mai ales jocurile sportive, necgsjirin
derularea activittii, 0 preditire intend, de Tnalt nivel. Sportivii sunt suguunui
stres fizicsi psihic puternic, care uneori poate perturbaitumalitatea elementelor
solicitate.

Evaluarea periodica tuturor elementetelor solicitate in activitatgeortiva
de performati este necesapentru depistarea precoce a factorilor care faead
apartia unor afeguni specifice care stagneazsau diminueaz nivelul
performanelor.

Avand in vedere aceste aspegiteezultatele obnute in urma desgurarii
experimentului, se desprind uktoarele concluzii:

 Examenul de bilan funcaional al genunchiului a fost precedat de
inventarierea principalelor aspecte negative geeata soliciirile din jocul
de handbal.

* Selectarea testului de fummalitate a genunchiului s-a realizat in
concordari cu specificul efortulugi apectele negative care imssc ruptura
ligamentului Incrugiat operat care apoi trebuie inventariatierarhizate.

» De asemenea selectarea mijloacelor utilizate sadiza¢ duf criteriul
eficientei, dug gradul de evidarere a aspectului urint si dupa condtiile
de aplicare conducand astfel la scurtarea timmduratament a sportivului
plastie tip Kenneth-Jones a ligamentului incgatcanterior.

» Combinaia dintre elementele de terapie maduell cele de coordonare
neuromusculdr a contribuit la recuperarea integrah sportivuluisi la
combaterea instaii sechelelor posttraumatigepostchirurgicale;



Manole V. et al.Gymnasium

« In urma depigtrii cauzelor care favorizeaz producerea rupturii
ligamentului incrugiat anterior s-au introdus in cadrul procesului de
antrenament programe de profilaxie care au condusnburitatirea
factorilor generali care favorizeazealizarea performaelor in jocul de
handbal;

* Ritmicitatea utilizrii mijloacelor kinetoterapeutice a influigat pregtirea
fizica si tehnia a juctoarului, si a condus la Tmbuititirea stabiliditii
articulgiei genunchiulugi a randamentului in antrenamegiieompetiii;

» Din analiza datelor gmute reiese £ cea mai frecvefitcauz a rupturii
ligamentului Tncrugiat anterior este reprezeritate dezechilibrul muscular
dintre cvadricepsi ischiogambieri.

In incheiere considerionu am surprins decat unele aspecte ale acestui vas
subiect, Tn care imagifia si inventivitatea, bazate pe datele teoretice cégsitic
la rezultate optime.

Din now... in mal nou

Figura 5 Aspect din reintegrarea sportivului R.I. in atditéa competitional7 luni de la interveie)
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